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ABSTRACT 
 

Bush fires...two words which conjure up images of destruction and despair. 

Constituting one of the most destructive forces of nature, their impact has been 

felt worldwide, extending beyond the damage caused to the physical 

environment, to include disruption and hardship to communities – impacts which 

have unfortunately been seen recently in Victoria, where over 200 lives were lost 

and more than 2000 homes were destroyed by bushfires in February 2009.  

 

The level of risk to communities from bush fires has been observed to be steadily 

increasing in urban-rural interface areas internationally. Concerns have been 

raised in the observation that populations are essentially being placed in harm’s 

way by the growing popularity of rural-style developments and eco-living trends.  

 

Understandably, significant research has been dedicated to the study of bush 

fires, improving our understanding of fire behaviour and progressing technical 

development, more recently also expanding to address the social and town 

planning considerations of bushfire risk management. However, relatively little 

research has been conducted specifically targeting bushfire risk management 

characteristics and requirements in Queensland. Those investigations that have 

been undertaken have been limited in scope, essentially being administrative in 

nature. Therefore, what are essentially generic research principles are being 

applied as the basis for bushfire risk management strategies in Queensland. The 

concern with this is that although bushfires will behave in a certain way in given 

environments, “risk” is a dynamic concept, and the implications of bushfire risk 

management will vary significantly with the social and organisational environment 

in which it occurs. Although contemporary bushfire risk management in 

Queensland is indeed based on established theory, in the absence of a detailed 

investigation into the social, organisational and physical characteristics specific to 

Queensland, the principles of bushfire risk management are essentially being 

applied in the form of a generic template, rather than the being objectively 

“managed”. 
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The objective of this study was to address this gap in information and to identify 

those issues which have or may affect the selection and implementation of 

bushfire risk management strategies in the physical, social and organisational 

environments of Queensland. This was achieved through the use of multiple data 

collection methodologies, combining document collection and participant 

observation with semi-structured interviews. Constituting a layered approach, 

document collection provided access to contemporary management theories, 

practices/policies; participant observation enabled the “real-time” identification of 

stakeholder and strategy related considerations; and semi-structured interviews 

facilitated the identification and further investigation of issues as required. 

 

In analysing this data, a layered approach was again used. The initial analysis 

was undertaken by assessing each of the identified bushfire risk management 

strategies using as a framework the six factors of physical, organisational, legal, 

economic, social and communication related considerations. These findings then 

formed the basis of four propositions that were used as investigative tools to 

further explore the nature and dynamics of the former issues. 

 

The study identified that although the bushfire risk management strategies used 

in Queensland are world-class, that a number of issues must be considered in 

the implementation of each strategy to determine whether they are the most 

appropriate choice for a specific application. Further, the dynamics of these 

issues were identified as forming a three layered management model, consisting 

of Management, Determining and Underlying factors – each of which were found 

to be inter-related, representing a change in the manner by which bushfire risk 

management is to be approached. The Management factors of administrative, 

physical/social, economic and communication considerations were identified as 

relating to community level characteristics; the Determining factors of 

organisational and legal as being agency level issues; with the Underlying factors 

of social and organisational culture being found to influence the impact and 

control of the former Management and Determining Issues.   
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The significance of this model is the provision of a means by which bushfire risk 

management strategies can be evaluated and developed for the specific 

characteristics and requirements of a particular community. In doing so, it will 

enable bushfire risk management in Queensland to be based on the objective 

assessment and understanding of a target population, rather than a subjective 

reliance on generic principles.  
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CHAPTER 1 

 

INTRODUCTION 

 

Introduction 

 

Bush fires...two words which, when conjoined, conjure up images of destruction 

and despair. Constituting one of the most destructive forces of nature, their 

impact has been felt worldwide, extending beyond the damage caused to the 

physical environment, to also include disruption and hardship to communities 

(Ellis et al, 2004; Emergency Management Australia: EMA, 1997) – impacts 

which have unfortunately been seen recently in Victoria, where over 200 lives 

were lost and more than 2000 homes were destroyed by bushfires in February 

2009 (McMahon, 2009).  

 

With the relative level of risk from bush fires steadily increasing in urban-rural 

interface areas [ie. the expansion of urban environments into rural areas] 

worldwide (Adrian, 2001; DeGrosky, 1997), it is not surprising that substantial 

research has been dedicated to this phenomenon. This increased research 

activity has resulted in a vastly improved understanding of fire behaviour as well 

as significant technical development, with such work also recently expanding its 

focus to address the social implications of bush fire risk management. However, 

while this research has been conducted in a number of different regions around 

the world, relatively little research appears to have been conducted specifically 

targeting bushfire risk management characteristics and requirements in 

Queensland, both social/organisational and physical.   

 

The primary concern with this situation is that while the physical considerations of 

fire behaviour essentially remain constant (Department of Sustainability and 

Environment: DSE, 2006; Johnston et al, 1982; Pyne et al, 1996), the social and 

organisational considerations/implications do not (Luke & McArthur, 1978; Omi, 
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2005). Quite simply, while physically a fire will constantly behave in a certain way 

within a certain environment, the potential impacts of this fire behaviour will vary 

significantly according to the social environment in which a fire occurs. As a 

result, although contemporary Queensland bush fire risk management strategies 

are indeed based on established theories drawn from such generic research, in 

the absence of a detailed profile of the social, organisational and physical 

considerations in Queensland, such strategies are essentially being applied in 

the same generic manner. Even though these strategies have anecdotally been 

shown to be effective to date, with the Queensland Rural Fire Service’s ability 

and reputation in bush fire management being highly regarded internationally, the 

question of whether they constitute “best practice” benchmarks for Queensland’s 

specific social and organisational requirements remains unanswered.   

 

The aim of this particular study is to address this existing “gap” in information. 

Not only will this study evaluate the bush fire risk management strategies 

currently being, or which could be, utilised within Queensland, but it will also 

identify and discuss those issues which have/or may affect their selection and 

implementation – with a view to enhancing current and future bush fire risk 

management strategies. The following chapter provides a profile of the 

background to this issue, as well as outlining the research problem, the nature 

and setting of the study, and the structure of the thesis. 

 

 

Background 

 

Bush fires are one of the most destructive forces of nature. Their impact extends 

beyond the millions of dollars worth of damage they cause to property, crops, 

livestock and the environment every year, to impact heavily on the community in 

terms of social disruption and human lives (Ellis et al, 2004). Furthermore, 

Australia has one of the greatest bushfire risk profiles in the world (EMA, 1997) 

with professional and volunteer firefighters risking their lives every year to control 
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and extinguish thousands of bush fires across the country (Ellis et al, 2004). 

Understandably then, concerns have been raised about the current level of risk 

presented by bush fires, with particular attention to how  environmental factors 

such as changes in climate and weather patterns and urbanisation are changing 

built and natural environments (Federal Emergency Management Agency: 

FEMA, 1995) to increase the relative risk to communities (DeGrosky, 1997). 

 

A significant body of research into bushfire risk management has been compiled 

worldwide, much of it moving beyond the traditional focus on physical 

considerations  to encompass a more multi-disciplinary approach that also 

addresses social science issues involved in bushfire risk management, 

particularly as they pertain to the steadily increasing urban-rural interface. In 

order to put this particular study into context, a brief summary of the main areas 

of contemporary bushfire-related research is offered below.  

 

Fire Behaviour 

Research into this field has primarily focused on three elements: the effect of fire 

on the environment, the effect of the environment on fire, and actual fire 

behaviour models. As this suggests, the interaction between the environment and 

fire is two-way, with an understanding of the environment being required to 

formulate fire behaviour models (DSE, 2006; Johnston et al, 1982; Pyne et al, 

1996). Although this field constitutes the bulk of research to date, the very nature 

of ecology also makes it perhaps the most difficult. For instance, while a 

significant body of research has found that fire is beneficial to the environmental 

cycle, an equal portion has also identified fire as having an adverse effect.  

 

Fire has been shown to have a beneficial effect within the environment in that it 

not only actively recycles nutrients from burnt fuel into the soil (Agee, 1973; DSE, 

2006; Johnston et al, 1982; Murphy et al, 2006), but also reduces accumulated 

fuel loads (DSE, 2006; Gill, 1996; Johnston et al, 1982) and assists the natural 

cycle of some species of flora (Concar, 1994; Gill, 1996). However, fires have 
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also been found to result in increased soil erosion and surface sealing (Gill, 1996; 

Robichaud, 1997), and to inhibit or destroy the natural cycle of certain species of 

flora, subsequently adversely impacting on the habitat of local fauna (Concar, 

1994; DSE, 2006; Johnston et al, 1982).  

 

Such differences are attributable to the fact that some species of flora are either 

fire resilient or fire dependent, while others are particularly vulnerable to fire 

damage (Pyne et al, 1996; Overton, 1996). This equation is made more complex 

by the fact that the type of soil (DeKoff et al, 2006; Dyrness, 1989; Pyne et al, 

1986), the intensity and frequency of fires (Concar, 1994; Gill, 1996; Mutch, 

1994; Williams, 1998), as well as the prevailing weather conditions (Overton, 

1996) and the profile of the terrain (Foster, 1976; McPhee, 2004; Overton, 1996) 

are all inter-related in determining the impact of fires on the environment. The 

very nature of the environment makes such research - and the development of 

comprehensive fire behaviour models - difficult, with researchers acknowledging 

that the effects of fire are not fully understood (DSE, 2006; Johnston et al, 1982; 

Pyne et al, 1996; Tsitsoni, 1997). Generalisations are difficult, due to the complex 

inter-relation of the identified factors. The fluent nature of the environment also 

introduces a wide range of potentially confounding variables, requiring a 

significant number of samples to be taken in order to account for often significant 

inter- and intra-site variations (Agee, 1973; Murphy et al, 2006).  

 

While contemporary research continues to address such issues, the debate over 

the utilisation of prescribed fires, or intentional burn-offs, has emerged to 

effectively take “centre stage”. Although the utilisation of prescribed fires has long 

been accepted as being an effective bushfire risk management tool (DSE, 2006; 

Johnston et al, 1982; Overton, 1996; Robichaud, 1997), recently a significant 

body of research has addressed the use of this tool for environmental 

management as well (Conservation Commission of Western Australia: CCWA, 

2004; Gill, 1986; Pyne et al, 1996), arguably dividing environmental groups into   

those “for”, and those “against”. While this debate will undoubtedly continue, 
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research has found that not only will prescribed fires reduce a fire’s fuel load, and 

hence decrease the likelihood of high intensity fires, but also that ecosystems are 

generally more capable of surviving high-frequency low-intensity bush fires rather 

than low-frequency high-intensity bush fires (Concar, 1994; Mutch, 1994; 

Williams, 1998). The main point of contention, however, is that in doing so, there 

will be a potential loss of biodiversity (DSE, 2006; Johnston et al, 1982; Pyne et 

al, 1996).  

 

 

Technical Development  

Today’s fire managers find themselves in the fortunate position of having a 

considerable technical arsenal at their disposal, ranging from highly mobile 

handheld equipment such as McLeod Tools [also known as rake-hoes], 

chainsaws, brush cutters and drip-torches, to more mechanical options such as 

light or medium attack fire vehicles, portable water pumps and fire fighting foam 

delivery systems (Overton, 1996). Aerial photography (Jessell & Matthews, 1992) 

and satellite imagery (Burgan et al, 1998; Queensland Rural Fire Service, 1999) 

are now regularly employed for fuel and incident management (Gregoire & 

Malingreau, 1993; Overton, 1996), and constitute the public face of bushfire-

related research and advancement. Behind the scenes, however, is a growing 

acknowledgement that although such technologies do indeed provide better 

means by which to plan and implement bushfire risk management strategies, 

they introduce an array of organisational issues in doing so, ranging from 

changes in operational frameworks and protocols, to training and cultural 

considerations (Lomas, 2000; Pyne et al, 1996).          

 

 

Social Issues 

 An increasing amount of research into the social impact of bush fires and the 

associated risk management strategies, particularly on the implications of the 

expanding urban-rural interface, is also contributing to bushfire risk management. 
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As with research into the links between bush fire risk management and the 

environment, such work is made difficult by a range of methodological issues and 

the complex nature of society itself (Beringer, 2000; Pyne et al, 1996; Robichaud, 

1997). However, this emerging field has identified a number of key risk 

management issues, ranging from environmental/town planning principles 

(DeGrosky, 1997; Plevel, 1997) and risk mitigation strategies (FEMA, 1995; 

Robichaud, 1997), to the public’s perception of the risk presented by bush fires 

(Beebe & Omi, 1993; Beringer, 2000; Pyne et al, 1996).  

 

This research has found that increased awareness and education are central to 

addressing the increased bushfire risk presented by the urban-rural interface 

(Beebe & Omi, 1993; Beringer, 2000; DeGrosky, 1997; Pyne et al, 1996). Plevel 

(1997) identifies eight issues as being central to the development of effective 

bushfire risk management policies and procedures: acknowledgment and 

understanding of the problem/s; conflicting values and interests; authority to act; 

public participation in the decision-making process and policy development; 

timing; allocation of costs; the threat of liability or litigation; and political 

influences. Such issues are similar to those identified by Salter (1997) in his work 

on developing generic disaster management systems [ie. physical; emergency 

management; health; communication; social/cultural; demographic; economic; 

psychological; and organisational], and are indicative of the change in direction of 

contemporary disaster management research towards  incorporating effective 

social planning in developing disaster risk management systems. In doing so, 

they also reflect the increasing utilisation of a multi-disciplinary approach to 

bushfire risk management, rather than relying solely on physical and/or technical 

considerations.  

 

However, whilst this body of research continues to grow and provide better 

insights into bushfire risk management and the need for “effective management”, 

is this increasing knowledge base and rationale then being actively implemented 

by bushfire risk management practitioners? More particularly, is this knowledge 
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base and rationale being actively applied to bushfire risk management within 

Queensland? Unfortunately, this question is not readily answered, given that 

there has not been a systematic review of bushfire risk management strategies 

being utilised within Queensland to date. Neither of the two investigations 

previously conducted into bushfire risk management within Queensland, one in 

1992 and the other in 1994, were holistic in their approach nor in their focus.  

 

Initiated in order to address concerns stemming from the perception that “urban” 

fire-fighting personnel were to begin assuming the operational responsibilities of 

“Rural” Brigades, the 1992 Report on an Investigation into Rural Fire Services in 

Queensland (Kenning) was focused primarily on the administrative and 

operational structures of the then Queensland Fire Service. It did not extend its 

focus to consider the bushfire risk management strategies being utilised within 

Queensland at that time. Nor was this particular report critical in its investigation, 

being more descriptive in nature, and providing a profile rather than an evaluation 

of the Rural Fire Service in Queensland. 

 

In a similar manner, the 1994 Queensland Bush Fire Strategy Report 

(Queensland Bureau of Emergency Services) also focused primarily on the 

administrative and organisational dynamics of the Rural Fire Service. Although 

this particular report did extend its focus to the consideration of bushfire risk 

management strategies within Queensland, the review of these strategies and 

the issues involved in their implementation both lacked critical evaluation.  

 

Therefore, although both reports addressed the organisational and administrative 

elements of the Queensland Rural Fire Service, neither provided a systematic 

review of the actual bushfire risk management strategies being utilised within 

Queensland, nor did they discuss the wider issues involved in their selection and 

implementation. The main concern with this observation is that while the physical 

considerations of fire behaviour will essentially remain the same in different 

regions (DSE, 2006; Johnston et al, 1982; Pyne et al, 1996), the social and 
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organisational considerations of bushfire risk management will not (Luke & 

McArthur, 1978; Omi, 2005). Due to the laws of physics, fire will behave in a 

certain way within a certain environment, but “risk” is a dynamic concept and the 

implications of bushfire risk management will vary significantly with the social and 

organisational environment in which fire operations occur. As a result, although 

contemporary Queensland bushfire risk management is indeed based on theory 

established through general research, in the absence of a detailed investigation 

into the social and physical characteristics involved in Queensland in particular, 

such principles are essentially being applied in the form of a generic template 

rather than being objectively “managed”.  

 

Consequently, although the current strategies used in Queensland have been 

shown to be effective, the question of whether they truly represent “best practice” 

in terms of the specific requirements of Queensland remains unanswered. 

Indeed, it is the premise of this study that in order to overcome this “subjective” 

reliance on generic principles in the implementation of bush fire risk management 

strategies within Queensland, a critical and “objective” evaluation of 

contemporary bush fire risk management strategies, and the issues affecting 

their implementation within Queensland, needs to be conducted. Furthermore, it 

is argued that the increasing popularity of urban-rural interface developments 

within Queensland, and the increase in the relative risk levels associated with 

this, serve to further support the significance of such an undertaking.   

   

 

Research Problem 

 

The problem to be addressed by this study is to identify those issues which 

have/or may affect the Queensland Rural Fire Service in its selection and 

implementation of bushfire risk management strategies, and to determine 

whether these are representative of “best practice” benchmark standards for 

Queensland’s specific needs. In doing so, the main aim is to address the gap in 
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existing information about bushfire risk management within Queensland and, 

provide a foundation on which the development and implementation of future 

bushfire risk management strategies can be based. More specifically, this study 

will focus on “Prevention” and “Preparation” bushfire risk management strategies 

in particular, as it is argued that these stages constitute the foundation of 

proactive risk management, with the subsequent “Response” and “Recovery” 

strategies being the manifestation of such elements.    

  

In order to achieve this, four separate objectives have been identified:  

 

[i] To identify the current proactive bushfire risk management strategies  

being utilised by the Queensland Rural Fire Service; 

 

[ii] To determine whether the current proactive bushfire risk management  

strategies being utilised by the Queensland Rural Fire Service are  

reflective of “best practice” in terms of Queensland’s requirements;  

 

[iii] To determine whether other contemporary proactive bushfire risk  

management methodologies constitute “best practice” strategies  

appropriate for Queensland’s specific requirements; 

 

[iv] To determine what issues have/or may affect the selection and utilisation  

of proactive bushfire risk management strategies by the Queensland  

Rural Fire Service. 

 

 

 

Nature and Setting of the Study 

 

The Queensland Rural Fire Service is a division of the Queensland Fire and 

Rescue Service (QFRS), and is responsible for providing fire and rescue services 

to rural and semi-rural communities within Queensland. The Rural Fire Service is 
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divided into 15 Districts [Refer to Appendix 1] and comprises more than 45,000 

volunteers in 1,628 Rural Fire Brigades throughout the state. These volunteers 

are then supported by a voluntary network of 2,450 Fire Wardens and 250 Chief 

Fire Wardens, as well as by 15 full-time District Inspectors, 2 Regional 

Inspectors, and approximately 60 administrative personnel (QFRA, 2000).    

 

Given that the operational capabilities and areas of responsibility vary between 

Rural Fire Brigades throughout the State (Purcell, 2000), the Queensland Rural 

Fire Service currently utilises a rating system by which Brigades are classified 

with regards to their operational and risk profiles. Table 1.1 provides an outline of 

this classification system. 

 

Table 1.1 Queensland Rural Fire Brigade Classifications 

Brigade 

Classifications 
Characteristics 

Class One Traditional land management based Rural Brigade as at present, but 

with enhanced training. 

Class Two Rural Residential brigade with significant aspects of Rural producing 

land still in existence and capable of supporting land management 

based fire management. 

Class Three Rural residential Brigade with well developed commercial centre and 

diminished capacity to support land management based fire 

management due to reduced rural producing land base. 

Class Four Transitional Brigade with high density residential development with a 

well defined and developed commercial centre, with the majority of 

risk falling in the structural and special risk categories. Brigades in 

this class are at, or approaching, a stage where an Urban Service 

Delivery Model is required to manage the existing threat. 

 

(Source: Queensland Rural Fire Service: RFS, 1999) 
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Participants in this study are a mixture of professional staff and volunteers from 

six selected Rural Fire Brigades within the Caboolture, Ipswich and Toowoomba 

Districts [Refer to Table 1.2], as well as community members from the areas in 

which the Sample Rural Fire Brigades operate. This sample was chosen as to 

provide an appropriate cross-section that reflects Brigade capabilities, risk 

profiles, and associated risk perceptions. 

 

Table 1.2 Selected Sample Rural Fire Brigades 

Selected Brigade’s Study Designation Classification 

Brigade A Class Four 

Brigade B Class Three 

Brigade C Class Three 

Brigade D Class Two 

Brigade E Class Two 

Brigade F Class One 

 

 

As mentioned previously, the aim of this study is to identify and discuss those 

issues which have/or may affect the Queensland Rural Fire Service in its 

selection and utilisation of bush fire risk management strategies. However, in 

collecting the data required to do so, I wanted to access those issues that lay 

“behind the official line” obtained through document analysis and “formal” 

channels alone. In order to gather this information, I chose to use a multi-faceted 

approach, incorporating participant observation and semi-structured interviews, 

employing my position as a volunteer fire fighter to obtain “informal” information 

which is arguably difficult for researchers normally to access. The details of this 

approach, and the associated issues, will be discussed further in the study’s 

methodology chapter.   
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Structure of the Thesis   

 

The thesis consists of three sections: the first reviews relevant literature, the 

second outlines the study’s theoretical framework and methodology, with the third 

section discussing the findings of the study itself.  

 

Section One contains four chapters, focusing on the main fields of endeavour in 

bushfire risk management today. Chapter Two discusses contemporary trends in 

the research on fire behaviour, Chapter Three discusses the emerging discipline 

of risk management itself, and Chapter Four discusses research trends into the 

impact of urbanisation on bushfire risk management. Chapter Five discusses 

advances in technical developments, and associated management issues. 

 

Section Two contains two chapters. Chapter Six outlines the theoretical 

framework that defines the approach taken by this study, with Chapter Seven 

discussing the data collection and analysis techniques.  

 

Section Three contains three chapters, numbered from Eight to Ten. 

Commencing with a discussion of the ethnography of Rural Fire Brigades within 

Queensland in Chapter Eight, the remaining chapters are concerned with the 

“Prevention” and “Preparation” elements of the “PPRR” disaster management 

protocol [ie. Prevention, Preparation, Response & Recovery] - which was used as 

the framework for this thesis, with the focus extending beyond determining 

whether these strategies are reflective of  “best practice” benchmarks for 

Queensland, to also discussing those issues which have/or may affect their 

selection and implementation.     

 

Chapter Eleven then further discusses these findings, examining the potential 

theoretical and practical implications for the field of bushfire risk management in 

Queensland through the use of propositions. 

 

Finally, Chapter Twelve is concerned with defining the study’s conclusions as 

well as identifying directions for future investigations. 
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Conclusion 

 

Providing the foundation for the following thesis, this chapter has offered an 

overview of the problem and how it will be addressed. Although apparently 

simple in its rationale, the potential implications of this study are significant. In 

particular, by providing an evaluation of the current bushfire risk management 

strategies being employed by the Queensland Rural Fire Service in the manner 

proposed, this particular study is not only addressing an identified and crucial 

“gap” in existing information, but it also has the potential of providing a tool to 

improve bushfire-related community health and safety risk management within 

Queensland.  
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CHAPTER 2 

 

CONCEPTS OF BUSHFIRE BEHAVIOUR 

 

Introduction 

 

Fire has captured the imagination of cultures throughout the ages (Gary, 2007; 

Robertson, 1987). It has been associated with numerous experiences, ranging 

from a spirit’s anger to that of an initiate’s purification. As a result, fire is often 

spoken of as if it is a living being in its own right, with this characterisation 

extending beyond the realms of traditional literature, to also feature regularly in 

news media reports. Attributes such as “breathing”, “violence” and “hunger” are 

often ascribed to this phenomenon, particularly in the event of a large bush fire. 

However, a bush fire is exactly that….a phenomenon....an event which is a 

manifestation of environmental factors, both natural and man-made. Although 

such an objective definition is indeed an acceptable way to describe a bush fire, 

it raises three key questions. Firstly, what are these factors? Secondly, how do 

they interact to produce and maintain a bush fire? Thirdly, how do they manifest 

themselves in the environment?  

  

In endeavouring to resolve these issues, extensive research into bushfire 

behaviour has been conducted worldwide over the recent decades. Driven not 

only by scientific curiosity, but also by a significant increase in the risk posed by 

bush fires to communities (Beringer, 2000; DeGrosky, 1997), such research has 

covered a wide range of topics. These can be grouped into three main areas:   

[i] the effect of fire on the environment, [ii] the effect of the environment on fire, 

and [iii] fire behaviour models. The three sections in this chapter will look at each 

of these areas, not only to review and discuss recent literature pertaining to 

bushfire behaviour, but also to place the content of this particular thesis into 

context. 
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The Effect of Fire on the Environment 

 

Fire is an integral part of the Australian environment (W.A. Dept of Primary 

Industries and Energy, 1990). It has been used since long before European 

settlement as a land management tool (CCWA, 2004; Gill, 1986; Overton, 1996; 

Robichaud, 1997). However, the effects of bush fires on the environment can be 

either positive or negative, depending on the characteristics of individual fires 

and the local ecology of the areas in which they occur (DSE, 2006; Johnston et 

al, 1982). In order to better understand this complex relationship, a substantial 

amount of research has been conducted into the effects of bush fires on the 

environment, focusing on the effect of fire on flora, fauna and soil.  

 

The Effect of Fire on Flora 

A substantial body of research has found that vegetative diversity and density are 

either maintained (Concar, 1994; Maranon & Arroyo, 1996; Peltzer, 2000) or 

increased in the aftermath of bush fires (Gill, 1996; Landhausser & Wein, 1993; 

Peltzer, 2000; Pinaya et al, 2000; WA Dept of Primary Industries and Energy, 

1990), with regrowth being found to vary between 100% and 400% in the first 

twelve months after the incidence of fire (Pinaya et al, 2000; Purdie, 1976; 

Vickery, 2002). However, bush fires have also been found to impact adversely on 

ecosystems, with the main concerns ironically being the potential loss of 

vegetative diversity (DSE, 2006; Foster, 1976; Gill, 1996; Johnston & Elliot, 1996; 

Johnston et al, 1982; McPhee, 2004; Robichaud, 1997) and density (DSE, 2006; 

Johnston et al, 1982; Pinard et al, 1999; Robichaud, 1997) within a local area.  

 

These findings appear to be in direct conflict with each other. However, the key 

factors which will ultimately determine whether the impact of fire is beneficial or 

detrimental to the environment have been consistently identified by parties such 

as DSE (2006), Edminster (1996) and Johnston et al (1982) as being those of fire 

intensity and fire frequency, as well as the type of vegetation itself – each of 

which will be discussed in the following section.  
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The issues of fire intensity and fire frequency are inter-related, with ecosystems 

being more capable of surviving high-frequency low-intensity bush fires rather 

than low-frequency high-intensity bush fires – with the duration and interval 

between fires also being identified by Concar (1994), Mutch (1994) and Williams 

(1998) as significant factors. Low-intensity bush fires are more likely to be 

restricted to the burning of ground cover fuel alone (Gill, 1996; Overton, 1996), 

thereby restricting fire damage to the lower vegetative layers. In doing so, the 

fuel loads [ie. levels of combustible material such as grass and leaf litter] are also 

effectively reduced and maintained at lower levels, thus contributing to the 

prevention of higher intensity fires which can burn all vegetative layers and cause 

long-term damage to a local habitat (Concar, 1994; DSE, 2006; Gill, 1996; 

Johnston et al, 1982; WA Dept of Primary Industries and Energy, 1990). This 

suggests that a relatively regular incidence of low-intensity fires will minimise the 

accumulation of ground cover fuel loads and, consequently, are more desirable 

for the prevention of the more destructive [and less frequent] higher intensity fires 

(Artman et al, 2001; CCWA, 2004; Concar, 1994; Gill,1996; Wardell-Johnson et 

al,1987). This logic is reflected in the common use of prescribed fires [i.e. the 

intentional burning of excess fuel] as a bushfire risk management tool.    

 

Fire frequency also has implications for a fire’s impact on the natural cycles of 

differing species of flora (Brown & Davis,1973; Concar, 1994; Gill, 1996; Omi, 

2005). Put simply, some species are fire tolerant and indeed require fire to 

maintain their cycle, while others are particularly susceptible to fire damage and 

require a significant “fire-free period” to maintain their cycle (DSE, 2006; Foster, 

1976; Johnston et al, 1982; McPhee, 2004; Pyne et al, 1996). Given the wide 

range of flora species present in Australia, however, it would be almost an 

impossible task to discuss the impact of fire on each one individually. Therefore, 

in order to provide a general perspective on how these issues are inter-related, 

the following is a brief discussion of the fire-related characteristics of each of the 

four main types of flora in question, namely heathlands, mallee, wet sclerophyll 

forests, and dry sclerophyll forests.    
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The first type, heathlands, generally have sandy soils with relatively low nutrient 

levels, and contain many species that regenerate rapidly after fire (DSE, 2006; 

Dunwiddie & Caljouw, 1988; Innes et al, 2006; Johnston et al, 1982). This rate of 

recovery has been attributed by parties such as DSE (2006), Johnston et al 

(1982), Purdie (1976) and Vickery (2002) to the fact that fires are an active 

component of the species’ cycle, by either triggering the release of seeds, or by 

promoting the germination of seeds present in the soil. However, DSE (2006) 

Dunwiddie & Caljouw (1988), Innes et al (2006) and Johnston et al (1982) went 

further to identify that fire frequency rates higher than one fire in every 10-15 

years are likely to have adverse effects rather than contributing to their cycle, 

eliminating some species through depletion of root reserves and/or the lack of 

seed production. 

 

Although the second type of flora, mallee, is widespread throughout Australia, 

little research appears to exist on its response to fire. Johnston et al (1982) and 

Overton (1996) suggest a fire frequency rate of one fire every 30 years as an 

ideal fire regime to maintain species diversity, but also remark that this should be 

evaluated with other issues in mind, particularly the resulting accumulation of fuel 

loads over this period.  

 

To put this into perspective, there are two aspects, independently identified by 

Concar (1994), DSE (2006), Gill (1996), Johnston et al (1982) and MacLeod & 

Noble (1991), to be considered. Firstly, while the suggested fire frequency rate of 

one fire every 30 years would most probably result in a higher level of species 

diversity, it would also potentially result in significant fuel accumulation. 

Secondly, although a higher frequency of low-intensity fires would result in 

decreased fuel levels, the less mature plants of this type would then be unlikely 

to survive.  
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Highlighted by these issues is a debate that will undoubtedly continue for years: 

Should the natural cycle be allowed to occur [even though it may result in low-

frequency high-intensity fires], or should fuel loads be controlled in order to 

prevent high-intensity fires [even though this may affect flora diversity/density]?  

 

The debate about whether or not to interfere with the natural fire cycle by 

controlling fuel loads is also particularly relevant to the management of wet 

sclerophyll forests. Although fires in such environments are infrequent, when they 

do occur, they are severe, gaining intensity by burning the high levels of biomass 

production and fuel accumulation which characterises this type of vegetation 

(DSE, 2006; Johnston et al, 1982; Overton, 1996). Furthermore, this type of flora 

is particularly susceptible to fire damage, with most trees being killed as a result 

of the fire raising the temperature of their meristematic tissue (DSE, 2006; 

Johnston et al, 1982). Although frequent low-intensity fires have been identified 

as providing a means by which to prevent fuel accumulation and ultimately a 

high-intensity fire (CCWA, 2004; Concar, 1994; Gill, 1996; Wardell-Johnson et 

al,1987), such fires should not be more frequent than the species’ seed 

production cycle [ie. generally 10 to 15 years] or they could adversely affect long-

term species diversity (DSE, 2006; Johnston et al, 1982).     

  

Dry sclerophyll forests, on the other hand, are fire-tolerant and recover well even 

after high-intensity fires (DSE, 2006; Edminster, 1996; Johnston et al, 1982). Not 

surprisingly, species contained in these forests are characteristically fire prone 

(Ganey et al, 1996) as a result of the high content of volatile oils in their leaves 

as well as the low decomposition rates of resulting leaf litter (Overton , 1996). 

They have adapted their cycle to “utilise” fire for species rejuvenation in three 

ways, as identified by Johnston et al (1982), Purdie (1976) and Vickery (2002). 

Firstly, most species feature thick insulating bark for protection from bush fires. 

Secondly, the flowering or germination cycles are actively stimulated, or 

triggered, by fires. Thirdly, most species feature dormant buds which can survive 

bush fires and flower at a later date. However, despite such characteristics, DSE 
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(2006), Edminster (1996), Ganey et al (1996) and Johnston et al (1982) also 

remark that as with other types of flora, these species also require a fire-free 

period if diversity is to be maintained, with this period varying widely between 

species.  

 

Although flora constitutes the bulk of research into fire ecology to date, significant 

inter-species differences (Pyne et al, 1996; Tsitsoni, 1997) make generalisations 

difficult. However, there are three issues which have been universally identified 

as being key fire considerations for all types of flora. Firstly, the demographics of 

flora should be both identified and understood before fire regimes are planned. 

Put simply, some species are fire tolerant and require it to maintain their cycle, 

while other species are susceptible to fire damage and require fire-free 

environments. Secondly, the effect of fire frequency rates vary substantially 

between species, with the main consideration being that the incidence of fire 

should not be more frequent than the species’ seed production cycle; otherwise, 

species would not be able to regenerate and diversity would be lost. Thirdly, the 

intensity of a fire will largely determine its impact. In general terms, low-intensity 

fires will prevent fuel accumulation, while high-intensity fires may result in long-

term damage to vegetation.  

 

The Effect of Fire on Fauna 

An often neglected aspect of bush fire risk management is the impact of fires on 

fauna, with the “traditional” focus being on protecting human life and 

property/vegetation. However, a growing awareness of the relationship between 

bush fires, biodiversity and wildlife management has been observed, with an 

increasing amount of research focusing on the impact of fires on fauna.  

 

This research is often made difficult by the fact that each of the four 

classifications of wildlife – invertebrates, reptiles, birds and mammals – has 

vastly differing characteristics and is affected differently by fire (Foster, 1976; 

Lyon et al, 2000; McPhee, 2004; Overton, 1996). Wildlife is also inherently 
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mobile, and therefore the demographics within a sample site may fluctuate 

considerably (CCWA, 2004; Gill, 1986; Pyne et al, 1996), with bush fire being just 

one of many factors to be considered in a complex cycle. Added to this is yet 

another variable, with some species of fauna, as with vegetation, being more fire 

resilient than others. In this sense, although some species require relatively 

frequent fires [ie. every 10 or fewer years] to maintain a suitable habitat, others 

recover at a slower rate and require a relatively long absence of fire (DSE, 2006; 

Johnston et al, 1982; Lyon et al, 2000; Overton, 1996; Turban, 2001) if 

biodiversity is to be maintained. 

 

Although relatively little research appears to have been conducted on 

invertebrates, most of the existing research by parties such as Johnston et al 

(1982), Overton (1996) and Pyne et al (1996) has reported significantly 

decreased populations even after a single fire of low intensity. Such work has 

also found that burnt areas are then recolonised by species from unburnt areas, 

again pointing to low fire survival rates amongst invertebrates. While seasonal 

differences are suspected by Johnston et al (1982), Omi (2005) and Overton 

(1996) in this sense, it argued that there is not enough data to identify or predict 

clear patterns for either the impact of bush fires, or the subsequent recovery of 

invertebrates to pre-fire levels.  

 

Similarly, although little research appears to have been conducted specifically 

into the impact of bush fires on birds, the work which has been done points to 

fires as having a significant impact. High-intensity fires have the greatest short-

term impact on bird population levels (Artman et al, 2001; Ganey et al,1996; 

Johnston et al, 1982) as all vegetative layers are likely to be damaged, with the 

long-term impact of such fires also being potentially substantial depending on 

habitat recovery (Overton, 1996; USGS [United States Geological Survey], 

2000). Supporting these findings, Recher (1997) found that birds were most 

affected by fire through losses in vegetative structure and diversity, with Brooker 

and Rowley (1991) also reporting that nesting was found to be affected 
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dramatically by loss of vegetation through bush fires. Based on these findings, it 

would appear that the main impact of bush fires on birds is secondary in nature, 

depending on the fire’s impact on their habitat rather than its direct impact on the 

birds themselves. 

 

On the other hand, however, reptiles have been reported by Johnston et al 

(1982), Lyon et al (2000) and Overton (1996) to enjoy a relatively high bushfire 

survival rate overall, although Brooker & Rowley (1991), Foster (1976) and 

McPhee (2004) conclude that there may be significant secondary population 

losses directly after a fire due to predation and starvation. Whilst there is little 

known with regards to optimal fire conditions pertaining to these outcomes, fire 

regimes that result in the accumulation of litter and potential shelter sites such as 

logs will provide a suitable environment for reptiles to survive bush fires (DSE, 

2006; Johnston et al, 1982; Lyon et al, 2000; Overton, 1996). Understandably, 

then, the short- and long-term impacts of bush fires on reptiles have been 

identified by Lyon et al (2000), Pyne et al (1996) and Recher (1997) as being 

highly dependent on the impact of such fires on, and the subsequent recovery of, 

the local habitat.    

 

In a similar manner, the recolonisation of mammals after a bush fire has been 

identified by Gill (1986), Overton (1996) and Pyne et al (1996) as also largely 

depending on habitat recovery. Such research has found that the impact of bush 

fires on mammals is similar to that of birds, depending largely on fire intensity 

(DSE, 2006; Johnston et al, 1982; Lyon et al, 2000), with even highly mobile 

mammals often being victims of high-intensity fires (Overton, 1996). Although 

relatively small population losses have been recorded as a direct result of low 

intensity fires, Lyon et al (2000) and Turban (2001) have identified that the 

secondary impacts of predation and starvation appear to result in significant 

mortality figures. While this appears to identify mammals as highly vulnerable to 

bush fires, specific effects have only been identified for a relatively few species 

(DSE, 2006; Johnston et al, 1982; Gill, 1986; Pyne et al, 1996). 
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All this research illustrates that the impact of bush fires on fauna is a complex 

field of study which contemporary researchers themselves admit is not well 

understood. However, a number of issues are repeatedly raised by researchers. 

Firstly, with regards to methodology, the very nature of wildlife makes research 

difficult, with sample demographics essentially being fluid in nature, as well as 

open to influence by a wide range of confounding variables. Secondly, although 

specifics are admittedly difficult to define, existing research has identified two key 

considerations for fire managers to follow: [i] that fire regimes should consider the 

presence and characteristics of fire-vulnerable wildlife species, and [ii] that high-

frequency low-intensity fires will generally have less impact on wildlife than low-

frequency high-intensity fires.  

 

The Effect of Fire on Soil  

Prescribed fire has long been used as a means by which to rejuvenate soil 

(Neary et al, 1997; Mutch, 1994), its popularity being due to its relative simplicity 

as well as it having the additional benefit of clearing the land of unwanted 

vegetation (Foster, 1976; McPhee, 2004). The science behind this practice is that 

fire increases organic soil matter by redistributing carbon from the burnt fuel to 

the soil (Agee, 1973; Murphy et al, 2006; Neary et al, 1997), often also increasing 

the fertility of the soil by what is essentially sterilisation by heat (DSE, 2006; 

Johnston et al, 1982; Neary et al, 1997). Not only does fire introduce nutrients, 

but it also removes any inhibiting factors from the soil which may compete with, 

or otherwise potentially inhibit the growth of, new vegetation (Neary et al, 1997; 

Purdie, 1976; Vickery, 2002). As a result, fire actively promotes the 

decomposition of organic matter remaining in the soil, and provides a fertile 

environment for the regrowth of vegetation (Pandang et al, 1991).  

 

However, as with vegetation, bush fires have also been found to have adverse 

effects on soil, with Gill (1976), Neary et al (1997), Pinaya et al (2000), 

Robichaud (1997) and Scott (1997) finding that fire has the potential to cause 

increased soil erosion and water repellency. Several studies (Helvey et al, 1985; 
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Odion, 2000; Shakesby,1993; Rubio et al,1996; Scott,1997) conducted in a wide 

range of differing climates and terrains identified reduction of ground cover and 

increased ground/soil sealing as the main effects of bush fires.  

 

Increases in post-fire soil alkalinity (Foster,1976; Johnston et al,1982; McPhee, 

2004; Neary et al,1997) and decreases in soil nutrients (DeKoff et al, 2006; 

Dyrness et al, 1989; Helvey et al, 1985; Neary et al,1997; Odion, 2000) have 

been identified as effects of bush fires, with the highest level of nutrient loss 

being found to occur in the period immediately after the fire. In each case, 

however, the soil infiltration capacity and acidity were found to be restored 

relatively quickly as the soil’s physical and chemical profiles recovered to pre-fire 

levels. In a manner which echoes that of flora/fauna fire-related management 

issues, DSE (2006), Johnston et al (1982) and Neary et al (1997) further support 

these findings by identifying that such adverse effects were again more 

characteristic of low-frequency high-intensity fires rather than more frequent low-

intensity fires.       

 

As with flora and fauna, it is acknowledged that the effects of fire on soils are not 

fully understood, and that further research is required. However, the very nature 

of the environment makes such research difficult, as a result not only of the 

number of samples required, but also of the variation expected between sample 

sites (CCWA, 2004; Gill, 1986). After all, when one considers that each area is 

defined by differing characteristics, and that the effects of fire on soil depends not 

only by the soil and fuel type (Agee, 1973; DeKoff et al, 2006; Dyrness, 1989; 

Murphy et al, 2006; Pyne et al, 1996) but also on the frequency and intensity of 

fires (Brown & Davis, 1973; Omi, 2005; Pyne et al, 1996), it becomes evident that 

research findings are not always easily generalised. 
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The Effect of the Environment on Fire 

 

The interaction between the environment and fire is two-way, and while the 

previous part of this chapter has looked at the effects of fire on the environment, 

the environment also has an effect on fire. The three types of bush fires [Refer to 

Table 2.1] are affected by environmental factors such as fuel type, temperature 

and humidity, wind speed and direction, terrain, and heat transfer. These factors 

are central to understanding not only what effect the environment will have on 

bush fires, but also to understanding and modelling the behaviour of bush fires 

themselves (Brown & Davis, 1973; Omi, 2005). Each of these factors is 

discussed below. 

 

Table 2.1 Three Types of Bush Fires 

TYPE OF 

BUSH FIRE 
CHARACTERISTICS 

Ground Fires These burn beneath the surface of the ground and are generally not common 

in Australia. They use semi-decomposed vegetative matter (such as peat and 

humus) as fuel and can burn for considerable periods of time unnoticed until 

they break into an open area and ignite surface fuels. As a result they are 

difficult to extinguish.   

Surface Fires These burn on the ground surface and are the most common type of bush 

fire. They use grass, shrubs, leaf litter etc as fuel and can be quiet intense 

depending on fuel type/quantity and weather conditions.  

Crown Fires These are perhaps the most dangerous type of bush fire and occur when 

surface fires become so intense that the rising heat and flames ignite tree 

tops. These are highly unpredictable and move very fast through the crowns 

of trees, often travelling ahead of the originating surface fire, dropping lit 

embers and igniting further surface fires.    
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Fuel Type  

Fuel is one of three essential elements required for a fire to exist [Refer to Figure 

2.1]. Forming the base of the “fire triangle”, a sound understanding of the 

different types of fuel is central to effective fire management, as fuel type will not 

only directly affect fire behaviour, but will also be a major factor in determining 

fire control strategies (Burrows & McCaw, 1990; RFS, 2000).  

 

 

Figure 2.1 The Three Elements of Fire 

 

 
 

(Source: Overton, 1996) 

 

There are four classifications of fuel relevant to bushfire risk management: closed 

woodlands, open woodlands, very open woodlands, and open grasslands [Refer 

to Table 2.2]. These fuels are measured and categorised by either weight or by 

degree of curing.  

 

The weight of forest fuels is measured in units of tonnes per hectare (RFS, 

2000). Samples are obtained by placing a frame, usually 300mm x 300mm in 

size, on the forest floor and collecting all material within that area under 6mm in 

diameter - all material above this size is discarded on the grounds that it will 

normally burn after the primary fire front has passed (RFS, 2000; Victorian 
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Department of Natural Resources and Environment, 1999). Once collected, the 

sample is then dried and weighed, and measured in grams. The result is then 

multiplied by 111 to produce a figure representing tonnes per hectare, with 

several samples being averaged to allow for intra-site variations (Overton, 1996). 

 

Table 2.2 Types of Fuels 

TYPE OF FUEL CHARACTERISTICS 

Closed Woodlands These areas have closed canopies with branches overlapping each 

other (eg. rainforests). Very little light penetrates this canopy, and they 

are not generally regarded as a fire hazard.  

Open Woodlands The majority of trees within these areas are spread apart, and light is 

allowed to penetrate to ground level. Fuel is generally green, comprising 

of leaf litter, ferns and shrubs. 

Very Open 

Woodlands 

These areas have a sparse scattering of trees with grassland in 

between. The main fuel within these areas is grass. 

Open Grasslands These areas have relatively few trees, and the sky is almost completely 

open.  The main fuel within these areas is grass. 

 
(Source: Overton, 1996) 

 

In grasslands, however, fuel is not measured by weight, but rather by the degree 

of curing or dryness (RFS, 2000; Victorian Department of Natural Resources and 

Environment, 1999). Such classifications range from green [or non-flammable] to 

fully cured [or highly flammable] grass, with this rating being considered along 

with the compactness and the continuity of the grass [ie. sparse, average or 

heavy pasture] in making an overall assessment (Overton, 1996; Pyne et al, 

1996; RFS, 2000).    

 

Temperature and Humidity  

These factors impact on fire behaviour in a complex cycle (Lloret et al, 1998; 

Overton, 1996), with there being a greater fire probability on days when the 

temperature is high and the humidity is low [ie. < 50%] (Pyne et al, 1996; RFS, 
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2000; Victorian Department of Natural Resources and Environment, 1999). 

These conditions will result in the fuel being warmer and closer to their ignition 

point, as well as also being drier and more prone to ignition as vegetation will 

release moisture into the air when humidity is low (Pyne et al, 1996; RFS, 2000).  

 

Conversely, fire probability will be lower on days which have low temperatures 

and high humidity [ie. >50%], as the fuel will naturally be cooler and will be 

absorbing moisture from the air, both of which will effectively increase the fuel’s 

resistance to ignition (RFS, 2000; Victorian Department of Natural Resources 

and Environment, 1999).    

 

Wind Speed and Direction  

There are three main ways in which wind will impact on fire behaviour. Firstly, 

wind will drive a bush fire forward by angling the flames towards the unburnt fuel, 

pre-heating and drying the fuel, and making it more susceptible to ignition 

(Foster, 1976; McPhee, 2004; Overton, 1996; RFS, 2000). Secondly, it provides 

a constant supply of fresh air to the fire, thereby increasing the fire’s intensity 

(Foster, 1976; McPhee, 2004; Overton, 1996). Thirdly, as wind direction is 

unpredictable and liable to change in an instant, it can then also redirect the 

progress and direction of a fire without warning (Foster, 1976; McPhee, 2004; 

Overton, 1996; RFS, 2000; Ward & Robinson, 1991). As a result, wind can either 

be an ally or a severe hindrance for fire managers – it can either be used as part 

of a strategy to contain a bush fire, or it can dramatically escalate the fire’s 

severity and redirect the fire itself (Good, 1989; RFS, 2000; Victorian Department 

of Natural Resources and Environment, 1999). 

 

Terrain  

In this context, the term “terrain” refers to the profile or slope of a given area 

(Victorian Department of Natural Resources and Environment, 1999). This 

element will have a considerable impact on fire behaviour (Burrows et al, 1991; 

Overton, 1996), combining with other factors to potentially increase the risk 
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presented by a bush fire (Good, 1989; Overton, 1996; RFS, 2000). While a fire’s 

rate of spread downhill, compared with that experienced on level ground, will 

potentially halve with every 10  of downslope, when the fire front travels uphill, it 

will also then have the potential to double in speed with every 10  of incline 

(RFS, 2000; Victorian Department of Natural Resources and Environment, 1999). 

For instance, fire will advance up a 30  incline at a rate eight times faster [ie. 2³] 

than it would on level ground as a result of the flames pre-heating and drying the 

fuel forward [ie. uphill] of the fire, making it more susceptible to ignition and 

enabling the fire to then travel faster and potentially grow in intensity (CCWA, 

2004; Overton, 1996; Wardell-Johnson et al, 1987).    

 

Heat Transfer  

There are three types of heat transfer: radiation, convection and conduction 

(Overton, 1996). Although conduction is of little relevance to bush fires, radiation 

and convection have direct implications for bushfire risk management (Pyne et al, 

1996; Overton, 1996). 

 

Radiation refers to the process of heat being emitted by a source to the 

surrounding area/s. Radiant heat will both pre-heat and dry fuel, making it more 

combustible when ignition does actually occur (Overton, 1996; RFS, 2000). 

Convection, on the other hand, refers to the process where heat is transferred via 

rising air columns, drawing more air into the fire and increasing its intensity in the 

process (Overton, 1996; Victorian Department of Natural Resources and 

Environment, 1999). Small pieces of lit fuel are often drawn into a convection 

column and get carried in the wind, potentially resulting in “spotting” ahead of the 

main fire. Furthermore, large fires are also known to often create strong winds 

themselves, which can alter fire behaviour even in the absence of “natural“ wind 

dynamics (Adrian, 2001; Overton, 1996). Of more concern, however, is that 

convection columns have also been known to “collapse” in large fires, resulting in 

superheated gases being “dumped” in a very localised area, causing fatalities 

and seriously damaging equipment (Adrian, 2001). 
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Fire Behaviour Models 

    

Although “fire” requires the presence of the three elements of oxygen, heat and 

fuel (refer to Figure 2.1), the issues identified in the previous section illustrate 

how environmental factors affect fire behaviour once the fire is ignited. In 

endeavouring to better understand the interactions of these factors, and the 

subsequent behaviour of bush fires, contemporary bushfire risk managers and 

researchers utilise a variety of fire behaviour models. These models are 

constantly undergoing further refinement and development (Burgan et al, 1998), 

and are useful not only in a reactive role to predict fire behaviour for incident 

management, but also in a proactive role in identifying which preventative 

strategy/s are most suitable for a given site (CCWA, 2004; Gill, 1986; Wardell-

Johnson et al, 1987).   

 

While the main strength of fire behaviour models is that they simulate reality, this 

capacity is also a limitation as through necessity models are based on idealistic 

conditions (Pyne et al, 1996), which employ simplified factorial interactions and 

often overlook minor variations within the factors utilised. Therefore, the 

advantages of fire behaviour models are best realised when they are used as 

they were intended – as tools to assist in the decision-making process. They 

should not be used beyond their intended scope, as they do not possess the 

complexity to allow for all possible scenarios and confounding variables, nor to 

replace “real” experience – a point made by Pyne et al (1996), and by a number 

of key informants for this study. In discussing these tools, the following section is 

concerned with the dynamics and effectiveness of the two predominant fire 

behaviour models used in Australia, the Byram and McArthur models, as well as 

also discussing the Rothermel fire behaviour model, which is used throughout the 

United States.  
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Byram’s Fire Model 

Byram’s model perhaps does not constitute a fire behaviour model as such, as it 

uses a fire’s rate of spread as a factor in its equation rather than as an end result. 

However, it can be applied in calculating a fire’s intensity [Refer to Figure 2.2].  

 

 

Figure 2.2  Byram’s Fire Intensity Equation  

 

I = H.W.R 

 

I = 

 

H = 

 

W = 

 

R = 

 

Fireline intensity (KW/m) 

 

Heat content of fuel (kJ/kg) 

 

Weight of fuel burnt per unit area (kg/m²) 

 

Rate of fire spread (m/s) 

 

(Source: Victorian Department of Natural Resources and Environment, 1999) 

 

 

The main use of the model is in defining the limits for risk mitigation  programs 

(Adrian, 2001; Pyne et al, 1996). However, it is also used to assist in calculating 

the effects of a fire on the environment (Victorian Department of Natural 

Resources and Environment, 1999) by not only calculating the potential intensity 

of a fire, but also the heat which is likely to be created [Refer to Figure 2.3].   

 

 

Figure 2.3  Byram’s Heat Release Equation  

 

H[a] = H.W 

 

H[a] = 

 

H = 

 

W = 

 

Total heat released per unit area (kJ/m²) 

 

Heat content of fuel (kJ/kg) 

 

Weight of fuel burnt per unit area (kg/m²) 

 
(Source: Victorian Department of Natural Resources and Environment, 1999) 
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Furthermore, when these calculations are combined with a fire danger index, 

such as that in Table 2.3, they can be used to determine the level of bushfire risk 

present within a local area (Victorian Department of Natural Resources and 

Environment, 1999), as well as to identify appropriate fire suppression strategies 

(RFS, 2000).  

 

 

Table 2.3  Fire Danger Index 

Fire 
Danger 
Rating 

Fire 
Danger 
Index 

Flame 
Height 

(m) 

Intensity 
(KW/m) 

Significance 

Low 0 - 2.5 0 - 0.5 0 - 50 Fires will generally self-extinguish. 

Moderate 2.5 - 7.5 0.5 - 1.5 50 - 500 Handtool line should hold the fire. 
Direct attack is recommended. 

High 7.5 - 20 1.5 - 3 500 - 2000 Fire is too intense for direct attack. 
Parallel attack is recommended. 

Very High 20 - 50 3 - 10 2000 - 4000 Crown fires occur at upper intensities. 
Indirect attack is recommended. 

Extreme 50 - 200 > 10 > 4000 Crowning, spotting, and major fires 
are likely. Control efforts will probably 
be ineffective. Defensive strategies 
are recommended. 

(Source: RFS, 2000) 

 

Although this model is somewhat simplistic in its structure and limited in its 

application, this is also where it finds its strength. While the other two models are 

mainly concerned with calculating a fire’s behaviour patterns, particularly the 

fire’s rate of spread, based on the complex interaction of environmental factors, 

this model is primarily concerned with providing a simple and accurate method 

(Overton, 1996) by which a fire’s intensity and heat generation can be calculated.  

 

For these reasons, the Byram Model is essentially more proactive rather than 

reactive in nature, providing fire agencies and managers with accurate 

information (Pyne et al, 1996; Victorian Department of Natural Resources and 

Environment, 1999) by which risk profiles can be developed. These profiles can 



 

-35- 

then be used to formulate bushfire risk management strategies, as well as to 

determine the potential impact of a fire on local ecosystems. This information 

provides an appropriate context to balance the often conflicting imperatives of 

bushfire risk management and maintaining biodiversity.  

 

Even though this model is used extensively throughout Australia and the United 

States (Adrian, 2001) as a planning tool, it appears to have been the subject of 

relatively little research. However, this is not of particular concern in itself as, 

unlike other fire behaviour models which involve complex calculations about the 

interaction of environmental factors, the Byram Fire Model involves simple 

equations which follow the basic laws of physics (Victorian Department of Natural 

Resources and Environment, 1999). The question of its accuracy, therefore, 

would appear to depend largely on the quality and accuracy of the values given 

to the elements of the equations, and not the equations themselves.  

 

McArthur’s Fire Model 

Unlike the Byram Fire Model, the McArthur Fire Model is concerned with 

determining a fire’s rate of spread, as well as defining its fire danger index and 

potential spotting distance [Refer to Figure 2.4 & Figure 2.5]. This is a far more 

complex model, and has been adapted for applications to both grasslands and 

forest areas. Indeed, the McArthur Model has also been adapted for determining 

the likelihood of a built structure surviving the primary fire front of a bush fire 

(Adrian, 2001). However, this application is beyond the scope of this study and 

will not be discussed further.  
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Figure 2.4  McArthur Grassland Mark 5 Meter  

 

 
 

 
 

Figure 2.5 McArthur Forest Mark 5 Meter 
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First developed in Australia by A.G. McArthur in the late 1950s, this model 

essentially adopts an empirical approach to fire behaviour modelling (Crock, 

1985), and requires the following data inputs: 

 

 [i]   Fuel Load (t/ha) 

 [ii]  Humidity (%) 

 [iii]  Temperature (C ) 

 [iv]  Wind Speed (km/h) 

 [v]  Slope ( ) 

 [vi]  Curing ( ) -  

 [vii]  Drought Index - Forest Meter only 

 [viii]  Days Since Rain - Forest Meter only 

 [ix]  Amount of Rain - Forest Meter only 

 

As illustrated by its “Mark 5” label, the current model featured in Figure 2.4 and 

Figure 2.5 has undergone several refinements since its first configuration. 

Originally developed as a result of over 800 experimental fires involving eucalypt 

fuels (Victorian Department of Natural Resources and Environment, 1999), its 

potential application was initially seen by Crock (1985) as limited to specific fuel 

types. However, subsequent refinements made to its underlying assumptions 

and factorial interactions have made this model suitable for application to the 

wide range of environments found within Australia today (Adrian, 2001).  

 

The McArthur model is widely regarded as the most comprehensive and widely 

used fire behaviour model in Australia (Adrian, 2001; Crock, 1985; 

Overton,1996). It is readily cross-referenced with standard fire danger indices, 

such as those featured in Table 2.3, and it effectively provides fire agencies and 

managers with a wide range of technical information to support proactive and 

reactive bushfire risk management strategies.  
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However, as with other predictive models, a number of potential “accuracy” 

issues have been identified. Firstly, the McArthur model has been found by the 

Victorian Department of Natural Resources and Environment (1999) to overlook 

the “desorption” aspect of temperature and relative humidity involved in 

calculating fuel moisture, by only considering the “absorption” relationship. This 

was found to result in the estimates of fire danger ratings being most accurate in 

afternoon periods, when conditions were more suited to its dynamics. Secondly, 

the McArthur Model’s rating of suppression difficulty was observed by Crock 

(1985) to be based on the assumption that such an assessment would be made 

within one hour of a fire’s ignition. Thirdly, Brown & Davis (1973) and Omi (2005) 

point out that McArthur conceded that he effectively “smoothed out” various 

mathematical relationships to simplify the Meter/s and allow for easier field use. 

 

To further investigate these and other issues, the Commonwealth Scientific and 

Industrial Research Organisation’s [CSIRO] Forestry Division is currently 

undertaking Project VESTA, a six-year study aimed at investigating fire 

behaviour within eucalypt forests (Lang, 2000; Adrian, 2001). Lang (2000) 

reports that some preliminary results have identified three main limitations with 

the McArthur Forest Mark 5 Meter. Firstly, the McArthur Forest Meter has been 

found to under-predict the potential rate of spread. Secondly, shrub fuel 

contributes to a faster rate of spread than predicted. Thirdly, an increase in fire 

behaviour may occur at a level higher than that predicted when wind speeds 

exceed 15 km/h. 

 

When considering these findings, however, it should be remembered that the 

CSIRO study is not yet completed, and that the findings are based on a 

preliminary analysis of data. Furthermore, given that this is the first project of its 

kind undertaken in Australia, both in terms of its focus and scale (Adrian, 2001), 

comparisons with other research findings may be difficult. It should be also 

noted, however, that Project VESTA is only focusing on eucalypt forests so 

findings may not apply to other types of vegetation.  



 

-39- 

The CSIRO study does not address the McArthur Grassland Mark 5 Meter. In 

fact, little research appears to have been undertaken into the model’s accuracy 

for grassland fires. This lack of research may reflect a perception that the factors 

affecting fire behaviour are essentially the same for grasslands and forests, 

except for differing fuel characteristics (DSE, 2006; Johnston et al, 1982; 

Overton, 1996; Pyne et al, 1996). As a consequence, although such research is 

indeed raising some important issues of which fire managers should be aware, to 

“condemn” the McArthur Forest Mark 5 Meter based on an analysis of 

preliminary results alone would be somewhat unfair. The CSIRO itself admits that 

although such issues should be considered by fire authorities, satisfactory results 

can still be expected to be achieved when using this model (Lang, 2000), and 

that these findings constitute the next step in what is essentially continuous 

model refinement (Adrian, 2001). 

 

 

Rothermel’s Fire Model 

This model was first developed in the early 1970s by R.C. Rothermel in the 

United States and, as with the McArthur Model, is concerned with predicting a 

fire’s intensity and rate of spread. Since its inception this model has undergone 

several refinements, and currently forms an integral part of the USDA’s [United 

States Department of Agriculture] National Fire Danger Rating System (Adrian, 

2001; Pyne et al, 1996). Unlike the McArthur Model, which is based on 

observable relationships between fuel and meteorological variables, this model 

was primarily developed using a theoretical basis that applied the conservation of 

energy principle to unit volumes of fuel (Brown & Davis, 1973; Omi, 2005). This 

difference is reflected in the data inputs required, which are concerned with the 

geometry, physical arrangement and chemistry of fuel loads (Crock, 1985; Pyne 

et al, 1996) rather than the environmental considerations of the McArthur Model.  
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In using a theoretical foundation as the basis for this model, the goal was to 

develop a model suitable for a wide a range of applications (Pyne et al, 1996). 

However, in doing so, the model’s complexity has led to criticisms that the 

required fuel characteristics are too difficult and time consuming to be measured 

accurately in field conditions (Pyne et al, 1996; Victorian Department of Natural 

Resources and Environment,1999).  

 

The data input requirements of the Rothermel Model are as follows:    

 

 [i]  Ovendry Fuel Loading (kg/m²) 

 [ii]  Fuel Depth (m) 

 [iii]  Fuel Particle Surface-Area-to-Volume Ratio (cm²/cm³) 

 [iv]  Fuel Particle Low Heat Content (kJ/kg) 

 [v]  Ovendry Particle Density (kg/m³) 

 [vi]  Fuel Particle Total Mineral Content (%) 

 [vii]  Fuel Particle Effective Mineral Content (%) 

 [viii]  Moisture Content of Extinction (%)  

 [ix]  Wind Velocity at Midflame Height (m/min) 

 [x]  Fuel Particle Moisture Content (%) 

 [xi]  Slope ( ) 

 

Although the model has been identified by Johnston et al (1982) and Pyne et al 

(1996) as producing results which are within an acceptable range of accuracy, it 

has been observed by Brown & Davis (1973), Omi (2005) and Pyne et al (1996) 

that it best predicts a fire’s rate of spread if the fuel is homogenous. Further, 

although it can, and has, been adjusted to cater for the characteristics of different 

fuels, both the Victorian Department of Natural Resources and Environment 

(1999) and Pyne et al (1996) remark that it continues to deliver relatively poor 

predictions for fire in grasslands and jarrah forest areas or when the fuel load is 

heterogenous in nature. The model also does not account for the environmental 

factors which will potentially affect the fire’s rate of spread, nor does it account for 
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the fire’s rate of spread due to spotting as its focus is on the profiling of surface 

fuels alone (Crock, 1985). Rothermel himself has acknowledged that the model’s 

greatest limitation is that it was developed for predicting a fire’s intensity and rate 

of spread within an environment where there is a continuous stratum of fuel 

contiguous to the ground (Crock, 1985; Omi, 2005).  

 

Despite these issues, the Rothermel Model has long been recognised as an 

effective and accurate fire behaviour model (Adrian, 2001; Pyne et al, 1996). It is 

readily cross-referenced with fire danger indices, such as those in Table 2.3, and 

has the capacity to provide fire agencies and managers with a range of technical 

information to assist in the decision-making process. Criticisms of the model 

should be seen as a chance for further improvement and refinement, and not 

simply as the basis on which to discard it, as concluded by Burgan et al (1998).  

 

 

 

Conclusion 

 

As this chapter has illustrated, the study of fire behaviour is a complex one. Not 

only do researchers and managers have to contend with the complex and highly 

fluent nature of the environment itself, but they also have to then balance these 

characteristics with the challenging requirements of bushfire risk management.  

 

Indeed, several issues have been made apparent, if not clear, by the literature 

reviewed. For instance, bush fires can either be beneficial or detrimental to the 

environment, depending on the local ecology of the area in which they occur. 

This impact is also determined by the fire’s intensity, duration, frequency and 

interval between incidence. Furthermore, the fire in turn will also be affected by 

the profile of the area in which it occurs, with issues such as terrain, vegetation 

and meteorological considerations affecting its development and behaviour.  
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Although these issues constitute known factors, it became clear in this chapter 

that researchers readily acknowledge that these factors, and their interactions, 

are not clearly understood. As a consequence, in developing fire behaviour 

models, it could be argued that an attempt is being made to clearly define that 

which clearly cannot be defined at this stage – a view supported by CSIRO bush 

fire researcher Phil Cheney (Lang, 2000). Having said this, however, if the 

contemporary trends in bushfire research continue in their current directions, a 

more detailed understanding of such dynamics is foreseeable as available 

databases continue to develop and expand. 
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CHAPTER 3 

 

THE EMERGING DISCIPLINE OF RISK MANAGEMENT 

 

Introduction 

 

Risk Management, “the culture, process and structures that are directed towards 

realising potential opportunities whilst managing adverse effects” (Standards 

Australia, 2004, p.4), is an emerging discipline that practitioners and researchers 

see as challenging, and increasingly replacing, Compliance as the predominant 

means used to establish and maintain performance objectives for organisations, 

both public and private sector, large and small. Although “rivals” in this regard, 

the concepts of Risk Management and Compliance continue to be closely 

associated, and are indeed often discussed as if they were identical. They are 

somewhat unique in this sense, in that they are not only closely associated on 

one hand, but that on the other, they are also dramatically different in terms of 

their rationale and potential applications. It is in disciplines such as bushfire risk 

management, in which areas of “grey” often outweigh those which are “black and 

white”, that the two concepts can be differentiated, with Risk Management 

constituting a means to realise opportunities, and Compliance representing an 

adherence approach. 

 

This chapter focuses on contrasting the disciplines of Risk Management and 

Compliance, and will argue that Risk Management is a more suitable approach to 

adopt within disciplines such as bushfire risk management than that of 

Compliance. In doing so, the chapter draws on a review of relevant literature and 

contemporary industry trends.  
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Compliance 

“Compliance” is defined by Standards Australia as “adhering to the requirements 

of laws, industry and organisational standards and codes, principles of good 

governance and accepted community and ethical standards” (2006, p.5). This 

concept is typified by strict enforcement and adherence to explicitly defined 

criteria, and is essentially task-focused in its orientation and approach.  

 

Compliance programs are inherently objective in nature (Young, 2008), and are 

characterised by pre-structured checklists and standards, tools which assist in 

ensuring that identified minimum standards are achieved and maintained. This 

characterisation of the compliance approach is supported by Fone & Young 

(2000), Wang (1993) and Weinstein (1997) in their work on management and 

corporate governance systems, and by Drummond (2008:2), McCrostie (2008) 

and Young (2008) in their remarks on modern industry trends.  

 

Compliance is the predominant approach that has “traditionally” been adopted in 

a number of public health and safety related industries, which due to their nature, 

are highly regulated and closely monitored. It is argued by Smart (1992), Wang 

(1993) and Weinstein (1993) that the Compliance approach finds its main 

strength in this context in that it actively establishes and maintains clearly defined 

standards and benchmarks, with McCrostie (2008) and Tolar (2008) also 

remarking that it provides a standardised solution to specific issues in a manner 

which is both verifiable and auditable. However, it is this very specificity that has 

also been identified by Dowd (1998), Pybus (1996), Smart (1992) and Wilkins 

(2005) as being the greatest potential limitation of the Compliance approach (see 

also Hornsby, 2008; Pooley, 2007; Young, 2008). These parties point out that 

while the Compliance approach does indeed provide a definitive framework by 

which to function, it does not inherently permit for any flexibility in addressing 

those areas which are not “black and white”, but which constitute shades of 

“grey” or are otherwise not clearly defined. 
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Given that Compliance programs are typically “task” focused in nature, it is stated 

by Drummond (2008:2) and Tolar (2008) that they do not generally incorporate 

provisions for community/organisational change facilitation issues such as 

culture, inter- and intra-group dynamics, and stakeholder consultation, all of 

which have been identified by Allen et al (2000), Plevel (1997) and Salter (1997) 

as crucial to the fields of public safety and disaster risk management. 

 

 

Risk Management 

The “Risk Management” process is defined by Standards Australia as “the 

systematic application of management policies, procedures and practices to the 

tasks of communicating, establishing the context, identifying, analysing, 

evaluating, treating, monitoring and reviewing risk” (2004, p.5). By this definition, 

Risk Management is concerned with the process relating to a task rather than the 

task itself in isolation. In this sense, it is proposed by Dowd (1998), Eeckhoudt & 

Gollier (1995) and Perry (2003) that Risk Management finds its main strength in 

providing a means by which to manage all potential sources of risk to which an 

activity/organisation is exposed, rather than being limited by specifics. It is a 

cyclic structure of management in which the goal is that of continuous 

improvement, rather than being restricted to satisfying predetermined [and often 

close-ended] criteria (LexisNexis, 2005; Purdy, 2008). The Risk Management 

approach also actively addresses crucial organisational and change 

management issues such as culture, dynamics, and stakeholder consultation 

(Allen et al, 2000; Hurst,1998; Pybus, 1996).  

 

On the other hand, Risk Management is also identified by Perry (2003), Smart 

(1992) and Weinstein (1997) as being more subjective in nature than the 

Compliance approach. Although it accounts for a range of organisational factors 

and subsequent risk control options (Fraser, 2008), its primary elements of 

consequence and likelihood [Risk is a product of Consequence X Likelihood] are 

often qualitative and semi-quantitative in nature, and therefore open to personal 
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and organisational interpretation. While acknowledging these issues, Pooley 

(2007) and Tilley (2007) point out the increasing use of Risk Management as a 

framework for administrative and management systems, as reflected in the 

references in an increasing number of acts and regulations within Australia. 

Although somewhat anecdotal in nature, this evidence arguably finds further 

support on the wider international stage, where a steering committee is currently 

finalising the long-awaited international ISO 31000:2009 Risk Management 

standard. By contrast, there is no international compliance standard, nor one 

under development. 

 

 

Compliance versus Risk Management? 

Compliance or Risk Management – which is the preferred choice? Further still, is 

there a preferred choice? Based on the definitions of Compliance and Risk 

Management offered, it is argued that although the two concepts differ in terms of 

their basic premises, they share potential applications – a notion supported by 

the literature reviewed and general industry trends, albeit with some clarification. 

Parties such as Miller (2008) and Rasmussen (2007) emphasise the similarities 

between Compliance and Risk Management, while others such as Whitehorn 

(2007) and Tilley (2007) stress their divergence. In both “camps”, however, it was 

interesting to note that the terms Compliance and Risk Management themselves 

were often treated as being interchangeable, depending on the actual context in 

which they were being discussed. 

 

This semantic uncertainty is to some extent an instance of “the chicken or the 

egg” in that both the following statements have been observed to be correct:  

 

[1]  Compliance is a component of the Risk Management cycle 

 

[2]  Risk Management is a component of the Compliance process  
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Indeed, it may only be in the actual application or context that the precise 

meaning of these terms emerges1, a notion supported by Halliday (2008) and 

Whitehorn (2007) in their work in corporate governance and public 

administration.  

 

 

 

 

_______________________________________________________________ 

1 An example of this is provided by an organisation to which I was recently contracted as 

an OH&S consultant. The company’s original brief was to ensure they would comply with 

the tender submission criteria defined by a government agency for contractors with 

regards to their OH&S management systems [OHSMS]. Accordingly, I sourced the 

agency’s criteria and commenced undertaking a gap analysis of their existing OHSMS 

against the identified requirements. The result was a number of recommendations, 

identifying where improvements were required in order to then ensure that their OHSMS 

complied with the target minimum standards. 

 

However, when I arrived to present a briefing session of this analysis to the company’s 

management team, I was advised they had recently discussed the changing of their 

focus in developing their OHSMS from that of basic Compliance to that of Risk 

Management, and that they wished to hear my opinion on the potential impact of such a 

decision, if any. The simple fact that this decision rendered my report incomplete served 

to answer their question – and indeed the question that I have posed in this chapter – as 

does the account of my response: 

 

“Compliance means you have met your obligations as required by the standards to 

which you subscribe – that you have achieved the minimum benchmark and addressed 

your risk exposures. Risk Management, on the other hand, by its very nature, 

encourages you to achieve best practice though active management and continual 

improvement, rather than by stipulating the minimal standard required – it provides a 

more detailed means by which to not only manage risk exposures, but also the 

associated likelihood and consequences of the same.” 
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So, in this sense, is Risk Management, as opposed to Compliance, the approach 

that would appear to constitute the most suitable practice for the development 

and maintenance of health and safety oriented management systems – such as 

bushfire risk management? And, is this conclusion supported by relevant 

literature and wider industry trends?  

 

In answering these questions, the primary differences between Compliance and 

Risk Management can be found in their definitions and structures. Although 

subtle in their wording, the differences are significant as they provide the 

conceptual differences between the two: whereas Compliance has been defined 

as being concerned with ensuring identified requirements and standards are met, 

Risk Management has been identified as providing structures and processes by 

which risks are managed to realise opportunities while managing adverse effects. 

In this sense, Hurst (1998), Perry (2003) and Weinstein (1997) contend that 

Compliance essentially constitutes a linear process, whereas Risk Management 

is cyclical.  

 

In other words, Compliance ensures that benchmark standards are met. 

Although this could admittedly translate to standards clearly above those defined 

by legislation, it has been remarked by Barks & Dunn (2003), Smart (1992), 

Wang (1993) and Wilkins (2005) that in adopting such an approach, the targets 

are essentially finite in nature. In this sense, it could be said that Compliance will 

take an organisation from “A” to “B” in terms of their performance journey. It is 

akin to a “navman” type device, in that it is efficient and to the point.  

Risk Management, on the other hand, has been proclaimed by Barks & Dunn 

(2003), Dahms (2008), Dowd (1998) and Fone & Young (2000) as surpassing 

Compliance in terms of the comprehensive governance its provides. To maintain 

the previous “journey” metaphor, Risk Management could be said not only to 

enable an organisation to traverse the same distance from “A” to “B” as 

Compliance, but that it also provides a management system which equips an 

organisation with a more detailed itinerary, enabling a better knowledge of the 
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surrounding areas of interest, of those best left unvisited or left until the next 

time/opportunity, as well as the obstacles which lie ahead. It is more like a “street 

directory”, and it lets you manage the overall journey based on a wider scope of 

options.  

 

The key term that differentiates between the two concepts is “management” 

(Channing & Ridley, 2003; Harms-Ringdahl,1993; Pybus, 1996; Young, 2008), 

with Risk Management being seen as providing more comprehensive 

management dynamics and systems than Compliance. Risk Management has 

also been seen as a more flexible approach than that of Compliance (Barks & 

Dunn, 2003; Fone & Young, 2000; Perry, 2003). It entails a dynamic process, 

rather than a static outcome, and is seen by Allen et al (2000), Dowd (1998) and 

Eeckhoudt & Gollier (1995) as focusing on optimising performance rather than 

the achievement of minimal standards. These characteristics are undoubtedly 

desirable in disciplines defined by “shades of grey”, rather than being “black and 

white” – disciplines such as bushfire risk management.  

 

Further support of this is presented by both the task/content and process aspects 

of the AS3806:2006 Compliance Programs and AS/NZS4360:2004 Risk 

Management standards themselves, as well as by industry observations and 

experiences of applying these frameworks. In comparing the AS3806 and 

AS/NZS4360 standards, it becomes clear that both have a number of key 

characteristics in common, ranging from management commitment, policy, 

resources and responsibilities to training, management controls, system 

evaluation and continual improvement. Whilst this observation is indeed positive 

in nature, and points to why the two concepts are often treated as being 

interchangeable, it has also been noted that such elements are manifested in the 

former as essentially a statement of principles [Refer to Figure 3.1], whereas the 

latter defines a management process [Refer to Figure 3.2]. This distinction again 

draws a contrast between managing issues and focusing primarily on outcomes.  
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In particular, the notion of evaluating and managing the associated “context” is 

perhaps the main way in which these management documents differ. Where the 

Risk Management standard considers five different organisational aspects within 

its “Establishing the Context” element, the Compliance standard’s Principle 2   

[ie. “The compliance policy is aligned to the organisation’s strategy and business 

objectives, and is endorsed by the governing body”] appears to be more 

restrictive in its focus, only considering the governance-related environment of an 

organisation. Where the risk management standard is said by Purdy (2008) and 

Young (2008) to entail considering a comprehensive range of information in 

making a decision, the compliance standard is observed by Rasmussen (2007) 

and Tilley (2007) to focus on adherence to policies and defined codes/standards.  
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Figure 3.1 Elements of Compliance as defined in AS 3806:2006 
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Figure 3.2 Elements of Risk Management as defined in AS/NZS4360:2004 
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Looking at this in more detail, the “Establish the Context” element of the Risk 

Management standard considers both internal and external organisational 

characteristics, ranging from organisational structure/resources and culture to 

key business drivers and external stakeholder groups respectively. It involves 

considering these issues as they relate to organisational and interface related 

management system and framework development, as well as also determining 

the relative threshold points [eg. legal, social and organisational] at which 

associated interventions/controls are to be initiated.   

 

In contrast, Principle 2 of the Compliance standard is more “administrative” in its 

orientation. Considering the establishment and implementation of policies [both 

internal and external], the defining of organisational values and objectives, and 

organisational governance and system integration issues, these elements are 

approached and defined as they primarily relate to achieving Compliance itself – 

rather than also encompassing wider organisational/interface issues that may be 

associated with it.  

 

The main difference between the two standards was aptly summed up by an 

associate of mine when recently quoting the WW2 hero Douglas Bader: “Rules 

were made for the guidance of wise men, and the adherence of fools”. Although 

this may initially sound rather harsh, it is reflective of conclusions by parties such 

as Purdy (2008) and Young (2008) that Risk Management equips us with a 

system of guiding parameters by which to function, whereas Compliance entails 

more of a regimented approach to achieving a clearly defined objective.  

 

In terms of the application of these two approaches to areas such as bushfire risk 

management, compliance looks at static issues and involves the interpretation of 

laws [the flaw of which is identified in Chapter Four with the observations that 

laws associated with bushfire risk management are not complementary in nature, 

and difficult to enforce], whereas risk management enables us to manage the 

conflict between often opposing demands [such as lifestyle, environment and 
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public safety pressures, as also discussed in Chapter Four]. In doing so, it 

enables us to manage risks in order to realise opportunity, and to manage 

shades of grey and/or potentially conflicting interests to find an acceptable 

balance, rather than focusing on a non-flexible benchmark.  

 

 

Must a “Choice” be Made? 

Must a distinct choice between the two approaches be made? Must an 

organisation choose to use either Compliance or Risk Management in isolation? 

The answer to this question would appear to be a universal “no”. Compliance and 

Risk Management are seen by Fraser (2008 ) and Gainsford (2006) in particular 

as being co-dependant and serving to complement each other, both in terms of 

“task” and “process”, structure and application – a notion reflected in the two 

statements offered earlier in this chapter, which are now examined in more detail: 

 

 

[1]  Compliance is a component of the Risk Management cycle 

   

Risk Management utilises the concept of Compliance in its “Establish the    

 Context”, “Evaluate Risks”, and “Treat Risks” elements as a means by  

 which to contextualise and prioritise risk issues for treatment, as well as   

 a means of determining the level of documentation required.  

 

 

[2]  Risk Management is a component of the Compliance process 

 

  Compliance utilises the concept of Risk Management in its “Compliance  

 obligations are identified and assessed” element as a key issue by which  

 to prioritise compliance issues and treatment strategies, as well as a  

 means by which to determine the level of documentation required.   
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While Compliance is task-focused, Risk Management is process-based, and 

while Compliance is linear in nature, Risk Management is cyclical. Therefore, 

both approaches would appear to be needed to achieve a comprehensive 

management system which encompasses the benefits of both elements, a point 

contended by Barks & Dunn (2003), Harms-Ringdahl (1993) and Wang (1993).  

 

Although approaching the issue from different perspectives, the literature 

reviewed has consistently identified that an effective management system [public 

safety or otherwise] must include both task and process, Compliance and Risk 

Management – with Allen et al (2000), Harms-Ringdahl (1993), Hurst (1998) and 

Sharpe (2006) remarking on the need for clearly defined processes to be 

established for the achievement of identified tasks. This complementarity is seen 

by Dahms (2008) as constituting the foundation for the field of business 

administration, in which effective corporate governance encompasses both task 

and process (see Riggs,1997; Williams & Johnson, 2004; Weston et al, 2004).  

 

By drawing on remarks by contemporary practitioners and researchers in the 

field, such as those cited, it becomes evident that effective governance relies 

heavily on [i] clearly defined performance targets and benchmark standards, and 

[ii] clearly defined organisational hierarchies and management dynamics – or 

alternatively, task and process. Indeed, a colleague summed up this notion with 

his observation that “administrative mechanisms employed to provide coherent 

direction are unquestionably central to facilitating organisational functions, and 

the achievement of identified standards, both internal and statutory in nature”. 

 

Although universal agreement appears to be present amongst researchers with 

regards to the nature of Compliance and Risk Management, interestingly there 

appears to be a “traditional” difference of opinion as to the potential applications 

of the same amongst practitioners. However, this “gap” does appear to be 

disappearing, as evidenced by an apparent merging of disciplines under the 

guise of “effective corporate governance”. 
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It has been remarked by Tolar (2008) and Young (2008) that the fields of 

Compliance and Risk Management have been evolving “parallel” to each other, 

with each being a distinctive discipline choice that practitioners have had to make 

– as reflected in professional certification programs provided by associations 

such as the Risk Management Institution of Australasia [which offers the Certified 

Practising Risk Manager] and the Australasian Compliance Institute [which offers 

the Certified Compliance Professional]. In acknowledging such “professional 

segregation”, Young (2008), remarks that regulatory and audit needs have both 

increased and maintained the market relevance of the Compliance approach in 

what is an “increasing risk management oriented” environment, reflecting the 

somewhat “adversarial” attitude between the two schools of thought.  

 

Fraser (2008) notes the changing ethos and increasingly urgent argument to 

combine Compliance and Risk Management in this regard, rather than to 

maintain their traditional professional differentiation. Similarly, Dahms (2008) and 

Wilkins (2005) hold that the integration of the two approaches provides the 

expected and required level of corporate governance, combining both task and 

process, whereas the Compliance [or task] approach in isolation is insufficient 

even to achieve its “traditional” objective in today’s operating environment. This 

attitudinal change has also been marked by comments by parties such as 

Gainsford (2006) and Sharpe (2006), who hold that the two disciplines should be 

actively integrated, rather than continue to be segregated, in order to achieve the 

required levels of corporate governance.   

 

While these arguments support the notion that an organisation should use both 

task and process – or Compliance and Risk Management – at an industry level, 

Allen et al (2000), Channing & Ridley (2003) and Pybus (1996) maintain that 

organisations should also choose which approach will be the main basis for their 

management system. They should choose which approach would best reflect 

their principal goal and operating environment. Do they want to “comply” or do 

they want to “manage”?   
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It is in this sense of application, in which the “conceptual gap” appears to 

manifest itself in “real time”, that Risk Management does indeed appear to be 

increasingly offered as the preferred management option. Gainsford (2006) and 

Halliday (2008) observe that Risk Management features as a central element in 

many prominent management systems and in compliance documents 

themselves, ranging from ISO and Australian Standards, to Australian Acts and 

Regulations. It is also remarked by Gainsford (2006), Louisot (2008) and Purdy 

(2008) that Risk Management finds its advantage and case for role expansion in 

the manner by which it deliberately defines and details the “context” in which 

such documents are to be applied, particularly where standards/codes do not. 

 

The Queensland Workplace Health and Safety Act (1995) provides a suitable 

example by which to show the joint application of Compliance and Risk 

Management approaches. By its very nature, the Act is a Compliance document. 

Indeed, it – along with its associated regulations and codes of practice – is 

designed to prescribe minimal statutory standards and requirements. However, in 

doing so, it also actively espouses Risk Management as an effective means by 

which to manage OH&S performance and compliance. More specifically, s27A of 

the Act refers directly to managing exposure to risk, detailing the Risk 

Management cycle of “hazard identification; risk assessment; risk control; and 

the review of control measures” – particularly in circumstances or applications in 

which regulations or codes of practice have not been stipulated to define required 

standards or benchmarks under the Act.  

 

The Act admittedly goes on to specify that Risk Management in itself does not 

serve to override a party’s requirement to comply with those obligations defined 

under the Act. However, rather than this provision giving Compliance the 

symbolic and administrative “upper hand”, I argue that it puts Risk Management 

at the forefront of the two approaches, a view also held by Harms-Ringdahl 

(1993), Smart (1992), Weinstein (1997) and Wilkins (2005). In this regard, Risk 

Management facilitates a process of effective governance and the consideration 
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of relevant micro and macro level issues, rather than a fundamental conformance 

to defined standards as represented by Compliance – a notion which is 

reminiscent of the quote referred to earlier: “Rules were made for the guidance of 

wise men, and the adherence of fools”. 

 

As this example illustrates, Risk Management actively uses statutory 

requirements as one of its many criteria for gauging performance, as one 

component of the overall cycle, with “Compliance” documents themselves also 

often referring to using “Risk Management” as an effective management tool by 

which to not only identify and assess issues, but also to then prioritise them and 

consider options for their resolution. This is essentially the position adopted by 

parties such as Eeckhoudt & Gollier (1995), Fone & Young (2000) and Hurst 

(1998) – that Risk Management is an effective and dynamic management tool 

suitable for applications requiring “flexibility”, whereas Compliance is more a 

result, a relatively static concept. This notion is also actively reflected in 

legislation such as the Queensland Workplace Health and Safety Act (1995), 

which not only espouses Risk Management as an important element of achieving 

Compliance itself, but also actively identifies Risk Management as being an 

effective standalone management mechanism – notions which find support from 

Gainsford (2005) in his remarks on achieving compliance and continuous 

improvement. 

 

 

Conclusion 

By raising the issues surrounding “Compliance” and “Risk Management” that 

feature in contemporary literature and industry, this chapter has highlighted the 

individual strengths and differences between the two concepts, and consequently 

has identified where each approach potentially “fits in” with organisational 

management systems. The chapter has also identified those dynamics which 

appear to be universally acknowledged in contemporary literature as being 

crucial to developing and maintaining an effective management system. 
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Bushfire risk management, with its inherent “shades of grey”, must be managed 

by a tool capable of managing exactly that, and Risk Management has emerged 

as a suitable framework by which that can indeed be achieved. The term 

“framework” has been used in this context, as opposed to the term “more suitable 

approach” with which the discussion commenced, as each approach has been 

consistently remarked on in the literature reviewed as effectively complementing 

the other – and therefore should not be used in isolation, but rather the 

predominant approach or framework chosen should depend on the primary 

objective of the management system itself. In identifying this objective, however, 

an organisation should ask of itself… “do we want to simply comply, or do we 

want to effectively manage our risks?” as it is in this question that the answer 

would appear to be found. 
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CHAPTER 4 

 

THE IMPACT OF URBANISATION ON  

BUSHFIRE RISK MANAGEMENT 

 

Introduction 

 

Research into bushfire risk management has traditionally focused on the physical 

considerations involved. However, recently this focus has expanded to 

encompass a more multi-disciplinary approach, not only addressing the 

“traditional” physical science fields of fire behaviour, modelling and technical 

development, but also the social science issues involved in their implementation 

and management. Research into these issues by Beebe & Omi (1993), Beringer 

(2000), DeGrosky (1997), FEMA (2004) and  Pyne et al (1996) has consistently 

found that increased public awareness/education and community participation 

are key considerations in establishing and maintaining an effective 

bushfire/disaster management system. Examining post-incident case studies, 

Plevel (1997) identifies eight elements as being central to developing effective 

policies and procedures in this area: the acknowledgment/understanding of key 

problems; an understanding of conflicting values/interests; the possession of the 

authority to act; the promotion of public participation in the decision-making and 

policy development processes; strategic timing; the appropriate allocation of 

costs; assessing the threat of liability/litigation; and the effects of political 

influences.  

 

Such issues are similar to those identified by Salter (1997) in his work on 

developing generic local disaster management systems: physical; emergency 

management; health; communication; social/cultural; demographic; economic; 

psychological; and organisational. These findings indicate the change in direction 

of contemporary disaster risk management research in general towards 
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incorporating effective community management as a central consideration in 

developing disaster management systems – a notion reflected in work 

undertaken by Beringer (2000), Hodges (1998), Pyne et al (1996), Robichaud 

(1997), and Toft & Reynolds (1997).  

 

One issue in particular has regularly emerged as constituting the greatest 

challenge to effective bushfire management: the social phenomenon known as 

“urbanisation” (Adrian, 2001; DeGrosky, 1997; Rice & Davis, 1991; Thomas, 

1995). Resulting from the steadily increasing urban-rural interface, the potential 

implications of urbanisation for bushfire risk management are both widespread 

and well documented. The particular focus of this chapter was chosen as the 

increasing urban-rural interface not only represents one of the most prominent 

issues faced by agencies responsible for bushfire risk management today 

(Adrian, 2001; DeGrosky, 1997; Rice & Davis, 1991; Thomas, 1995), but also 

because it provides a context in which virtually all the social issues involved in 

bushfire risk management can be considered.  

 

The discussion of these issues will be approached from the perspective of 

identifying and discussing the potential control strategies involved, rather than 

simply identifying the main issues themselves. The rationale behind this is to 

actively illustrate the dynamic nature of these issues, by not only identifying them, 

but also by focusing on the potential impact they have on the bushfire risk 

management cycle in communities.  

 

This discussion will also use the PPRR disaster management framework ([Refer 

to Table 4.1] as its main structure. Effectively constituting the international 

protocol for disaster risk management, this framework can be applied generically 

to any type of event, and clearly defines the four stages of this cycle - Prevention, 

Preparation, Response and Recovery.  However, this particular discussion will be 

limited in its focus to the first two stages of Prevention and Preparation only as 

these stages are when the parameters for the subsequent Response and 
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Recovery stages are determined and resourced. Therefore, within the context of 

this chapter, the stages of Response and Recovery are treated as the 

manifestation of not only the Prevention and Preparation stages, but also their 

associated issues (FEMA, 1995; Salter, 1997; Smith at al, 1996).  

 

 

Table 4.1 The PPRR Framework  

Stage Objective/s 

Prevention To prevent a disaster, or to reduce the potential severity of its impact on a 

community 

Preparation To ensure the preparedness of a community to be able to cope with the impact 

of a disaster  

Response To provide an effective response for a community during and immediately 

following a disaster  

Recovery To facilitate the recovery of a community affected by a disaster  

 

 

 

Concept of Urbanisation 

 

The term ‘urbanisation’ conjures up images of new housing estates, bigger and 

better shopping centres, modern schools and community facilities. It is actively 

promoted by developers as “progress” and “leading a community into the future”, 

and subsequently is seen as a natural step for small communities. However, the 

World Health Organisation (WHO) defines the concept of urbanisation more 

objectively as “a man made environment, encroaching on and replacing a natural 

setting, and having a relatively high concentration of people whose economic 

activity is largely non-agricultural” (WHO, 1990).  
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While urbanisation undoubtedly offers a range of significant benefits for local 

communities, it also has the potential to introduce a variety of public health 

issues and problems as a result of inadequate planning and infrastructure 

development (Simpson, 1994). These issues were identified by WHO in a 1990 

report: 

 

[a] the low state of economies in developing countries, particularly in rural  

areas; 

[b] poorly planned and controlled industrialisation as a response to economic  

needs; 

[c] inadequate access to stable employment for many, depriving families of a  

stable  economic basis and essential services; 

[d] insufficient land and housing for rapidly increasing populations, resulting in  

people being poorly housed or unhoused, and exposed to disease and  

injury hazards; 

[e] substantial numbers of children being vulnerable to morbidity and  

mortality, resulting from poor diet and health care, environmental hazards,  

and inadequate education; 

[f] poor planning and control of resources, with industrial development often  

 disregarding community and environmental health considerations; 

[g] a large number of “illegal” urban dwellers with regards to their tenure of  

land and shelter, as well as their access to utilities and community  

services; 

[h] uneven distribution of resources and services, with this favouring urban  

“elites”  and promoting an unrecognised/untaxed informal economy that  

helps the poor to survive; 

[i] neglect of a community’s rural sector, detrimental to balanced  

development/s and  the rational use of basic resources;  

[j] progressive deterioration of the communities’ environments due to abuse,  

overuse, and the failure to replenish resources. 
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Although these issues are more relevant to developing countries rather than local 

Australian communities undergoing expansion, a number of these issues are 

shared concerns separated only by their severity.  Furthermore, it is contended 

that these issues can be effectively addressed through adequate planning and 

the development of programs aimed at maintaining physical, social and economic 

well-being, aspects which WHO defines as being central to “health” rather than 

merely the absence of illness. 

 

An understanding of such issues is particularly important for disaster risk 

management in general within Australia, as the organisational structure currently 

used to manage this system depends heavily on local authorities and volunteers 

(EMA, 1997). Although both state and federal government agencies provide 

operational support to communities for the development, maintenance and 

activation of disaster management capabilities, local government authorities 

essentially remain the primary control agencies. While this arrangement has the 

advantage of readily accessing local knowledge and promoting a sense of local 

ownership and responsibility (FEMA, 1995), it also leaves disaster management 

systems vulnerable to a range of “local” issues (Dick, 1991), with the introduction 

of urbanisation having the potential to throw yet another “spanner into the works”.   

 

 

The Implications of Urbanisation for BushFire Risk Management 

 

The onset of urbanisation, as with any other social phenomenon, is defined by 

physical, social and economic characteristics (Gray, 2007; Robertson, 1987). The 

main impacts of urbanisation on bushfire risk management are identified by 

Buffone (1997) as the limited access to local knowledge; the fact that every issue 

encountered will potentially be a “new” one; the fact that the parameters for social 

planning will be constantly changing; and the fact that resourcing and risk 

management capabilities will essentially be “reactive” to such community 

development, as opposed to being “proactive” in nature.  
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Based on such observations, it would appear that the concepts of effective 

bushfire risk management and urbanisation are essentially at odds with each 

other. While one is based on the strategic management of available [and often 

limited] resources, the other continually changes community profiles and moves 

the “logistical goal posts” by which agencies and managers are to operate.  

However, the continual expansion of the urban-rural interface has been identified 

by Adrian (2001) and DeGrosky (1997) as creating a situation in which these two 

opposing concepts have to be mutually managed, with the issues arising from 

this “balancing act” forming the core elements of this chapter.  

 

Prevention Strategies 

Buffone (1997) and DeGrosky (1997) identify the main challenge to the PPRR 

cycle from the phenomenon of urbanisation as the constant changes inherently 

caused to the demographics and environmental profile of a community. With this 

added complexity, additional considerations are required to ensure that “supply” 

does indeed meet the ever-changing “demand”. This is particularly true of the 

“Prevention” stage of this cycle, with Table 4.2 listing considerations which 

determine the ability of authorities to reduce the frequency and/or severity of 

bush fires in a community.  

 

Table 4.2 “Prevention Stage” Considerations Pertaining to Urbanisation 

Element Considerations 

Built Environment 

 

What is the area’s industrial history ? [eg. mine shafts, chemical waste 

sites, live ordnance etc ] 

What is the area’s fire history? [ie. fire incidence, fire behaviour patterns, 

meteorological patterns] 

What is the intended scale of development? [ie. size, location, 

population] 

Natural Environment 

 

Will developments place structures in natural fire pathways? 

Will developments improve or hinder prevention programs? 
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These issues are consistent with those identified by FEMA (1995) and Zamecka 

& Buchanan (2000). Strategies to address this situation need to ensure the 

development of a local bushfire risk management system that corresponds with 

the development of the community itself. 

 

This notion is supported widely throughout the contemporary field of bush 

fire/disaster risk management, with parties such as Buffone (1997), DeGrosky 

(1997), FEMA (1995), Gillespie (1991), Rice & Davis (1991), Salter (1997) and 

Scanlon (1991) identifying a range of potential control strategies. Although not 

specific to applications involving urbanisation, such strategies are focused on 

addressing issues arising from the high levels of development and community 

expansion inherent to urbanisation, and with managing both built and social 

environments. Thus, they are particularly relevant to the focus of this discussion. 

Each major strategy is discussed separately below:  

 

Land Use Management  

With urbanisation being characterised by inherently high levels of development, 

the notion of land management has been identified by Rice & Davis (1991) and 

Salter (1997) as representing an important means by which to control such 

developments. This is achieved through management systems placing 

restrictions on land usage, with these systems comprising three main 

components.    

 

Firstly, DeGrosky (1997), King (1998), Oliver (1986) and Rice & Davis (1991) 

independently identify that management systems should ensure that 

development is only commenced after thorough checks about an area’s history. 

Such assessments are particularly important to maintaining community safety 

levels and should be comprehensive in their approach, with Rice & Davis (1991) 

specifying that these checks should take into consideration an area’s industrial 

history, as well as the nature of the current and/or intended development. Failure 

to do so could result in the recent experience of a number of areas in 
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Queensland where disused mine shafts [eg. Gympie], chemical waste seepage 

problems [eg. Kingston], and “live” army rounds have been found in families’ 

backyards - all of which could, and should, have been identified before any 

development commenced.  

 

Secondly, FEMA (1995) and Zamecka & Buchanan (2000) argue that these 

systems should also incorporate checks of an area’s environmental profile before 

any residential or industrial developments are approved. DeGrosky (1997) 

remark that such systems should evaluate issues such as the area’s bushfire 

history and potential dynamics. If such checks are not undertaken, 

residential/industrial developments then have the potential to be located in areas 

that are natural fire corridors prone to severe bush fires (King, 1998; Oliver, 1986; 

Rice & Davis, 1991).           

 

Finally, in complementing these environmental assessments, “zoning” was 

identified by Cook (1997), King (1998) and Oliver (1986) as also being used to 

control and direct development projects through the restriction of industrial 

developments in areas close to residential areas. Zoning can also ensure that no 

development of any kind is commenced in natural fire pathways, with the latter 

point finding further support by Rice & Davis (1991).   

 

Such systems are widely regarded by disaster risk management agencies such 

as EMA (1991) and FEMA (1995) as constituting the foundation of further 

community-based disaster risk management strategies. However, while current 

legislation exists to indeed facilitate this objective, it is presently directed at areas 

of disaster risk management other than bushfire risk management (Adrian, 2001). 

This experience is true of many jurisdictions worldwide (Cortner & Lorensen, 

1997; Jones, 2001), and although this issue is gaining increasing recognition with 

town planners and developers, compliance is currently essentially voluntary.       
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Building Codes and Regulations  

In a manner similar to land use management restrictions, an area’s history should 

also be assessed when local building codes and regulations are being initially 

established (FEMA, 1995; Rice & Davis, 1991). Carter (1992) and Gillespie 

(1991) comment that this process should consider whether the area in question 

has a history of incidents such as bush fires, seismic activity, landslides, floods, 

and cyclones, and should utilise a wide range of information sources in doing so. 

Although not all of these scenarios will be applicable to each community, to 

initiate development without understanding what area-specific stresses buildings 

must be able to withstand is introducing an avoidable source of risk to a 

community (Zamecka & Buchanan, 2000). This is a particularly important issue in 

a community undergoing urbanisation, where the rate of development [both 

residential and industrial] is characteristically high, and often conducted without 

an adequate knowledge of the area’s history (FEMA, 1995), or a specific focus 

on public health and safety risk management issues (WHO, 1990).   

 

Although the concepts involved with this control strategy are generic in their 

application, the relevant legislative requirements in Australia are again primarily 

directed at areas of disaster management other than that of bushfire risk 

management (Adrian, 2001). Further regulation has been identified by Cortner & 

Lorensen (1997) and Rice & Davis (1991) as being required for initiatives under 

this banner to be effective. However, calls by fire managers and researchers for 

improved building codes (Jones, 2001), which incorporate the mandatory usage 

of fire-retardant materials and fire breaks, have to date gone unanswered in most 

jurisdictions (Jones, 2001; Rice & Davis, 1991).  

 

Economic Incentives  

The use of economic incentives [eg. building grants, taxation and insurance 

concessions] as a means of providing assistance in developing areas is an 

established practice which is also suitable as a management tool for 

bushfire/disaster risk management (FEMA, 1995; Zamecka & Buchanan, 2000). 
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Not only have such initiatives been found to ensure that land management and 

building standards are observed through economic incentives, but they have also 

been found to contribute to a reduction in long-term financial costs resulting from 

major incidents such as bush fires, as communities are well prepared (FEMA, 

1995; Haggstorm, 1994; Salter, 1997). Although there has been relatively little 

empirical research conducted into the long-term impact of such initiatives, their 

possible utilisation is gaining increasing recognition as effective management 

tools by managers and researchers alike (FEMA, 1995; Salter, 1997; Zamecka & 

Buchanan, 2000).  

 

Community Education/Awareness 

Although community education/awareness programs have been identified by 

Egger et al (1990) and Toft & Reynolds (1997) as being inherently difficult, 

Greenlee (1995), Lundgren & McMakin (1998), Nelkin (1983) and Reeves (1993) 

hold that without developing basic levels of awareness, the general public will not 

be aware of which issues will affect them, nor will they be able to make informed 

decisions. A difficult task in “ideal” circumstances, the introduction of urbanisation 

into the equation then makes such programs even more difficult to establish and 

maintain in communities with changing demographic profiles (Egger et al, 1990). 

 

Research into the field of risk communication by Fitzpatrick & Mileti (1994) and 

Haggstorm (1994) has found that the threat of a “disaster” is not “real” to most 

people, with such incidents being considered as “few and far in between”, and 

with most media coverage of such incidents concerning other parts of the world 

(FEMA, 1995). As a result, the general public appears to be detached from the 

potential impact of such major incidents (Fitzpatrick & Mileti,1994; Handmer, 

1995) and to generally lack an awareness of associated threat levels 

(Scanlon,1990).  
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Although public information is an important risk management tool (Salter, 1997; 

Scanlon, 1990), its application to bushfire awareness in an urbanisation context 

appears to be particularly difficult – with the public risk perception of bush fire 

related issues in the same context having been found by Beebe & Omi (1993) to 

often be relatively high, particularly in areas that have a high bushfire incidence. 

This perception is attributed by both Beebe & Omi (1993) and Toft & Reynolds 

(1997) to a combination of high level media exposure and the exacerbation of the 

public’s memories of past bush fires and their impact on local communities. 

Although such high levels of risk perception is ideal, Beebe & Omi (1993) also 

found it to result in heightened anxiety levels regarding prescribed fire programs. 

This is of particular concern as such programs have proved to be amongst the 

best tools that managers have to reduce local bushfire risk levels (Franklin, 1999; 

Greenlee, 1995; Greenlee,1997; Thomas, 1995; Zimmerman, 1999).  

 

In this sense, public risk communication strategies concerning bushfire risk 

management within an “urbanisation” environment face a difficult balancing act 

involving often strong emotional memories (Toft & Reynolds, 1997) and 

preconceived misconceptions (Greenlee, 1997). Thomas (1995) identifies the 

main impact of urbanisation on this cycle as the ongoing introduction of “new” 

people into the community who may have little knowledge of the area’s fire 

history, or a “real” appreciation of what destruction bush fires are truly capable of 

causing (Lichtman, 1998). Indeed, this observation is reflected not only in poor 

fire safety practices, but also in the relatively low participation in and support of 

local volunteer fire brigades (Adrian, 2001; Scanlon, 1991), which effectively 

constitute the primary fire response in rural areas.  

 

One option which has been investigated in several jurisdictions and found to 

achieve good results, is the active integration of a general disaster awareness 

program with a successful initiative (Toft & Reynolds, 1997) such as 

“Neighbourhood Watch” or “Safe Communities” (Mitchell, R., 2002), thus 

leveraging off the high public profile of an established program to develop a 
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comprehensive community safety package. Although research into such 

initiatives is somewhat limited, the benefits of adopting such an approach have 

been identified by Kumar (1996), Mitchell (2002) and Scanlon (1991) as the 

“triggering” of increased public awareness, as well as the associated increases in 

inter-agency cooperation – both of which are highly desirable for the social 

context being discussed within this chapter. 

 

Preparation Strategies 

Preparation strategies build on Prevention strategies by ensuring that a 

community has both the resources and services capable of dealing with the 

effects of a bush fire. Although a complex task in itself, the management issues 

involved with this stage are also inherently compounded when the concept of 

urbanisation is introduced (Buffone, 1997; DeGrosky, 1997; FEMA, 1995; Rice & 

Davis, 1991). Table 4.3 highlights the nature of such considerations.  

 

The main implication of urbanisation for this management stage has been 

identified by Buffone (1997) and DeGrosky (1997) as the fluid nature of a 

community’s demographic and environmental profile. Given that this 

characteristic impacts heavily on both the resourcing and planning aspects of 

bushfire risk management, control strategies must ensure that planning remains 

proactive in nature. In order to achieve this goal, however, it is apparent that the 

focus of such strategies must extend beyond physical characteristics alone to 

also incorporate social and organisational considerations. 
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Table 4.3 “Preparation Stage” Considerations Pertaining to Urbanisation 

Element Considerations 

Population/Demographics 

 

Significant increases will occur in population levels over a 

relatively short period of time   

The demographic profile of the community will also change 

frequently   

Do the resources and planning reflect these demographics? 

Social cohesion is likely to still be in the development stage 

Industry 

 

What industrial sector profile exists, or is likely to develop? 

What sources of risk are, or will be, introduced by this industrial  

development? 

Will development projects increase/decrease natural or 

engineered sources of water for fire suppression? 

Will development projects increase/decrease fire vehicle access? 

Infrastructure 

 

Do the community’s bush fire risk management resources and 

capabilities reflect this development?  

Is infrastructure development proactive or reactive? 

 

 

Adopting a multi-disciplinary approach in this manner has been recognized by 

both fire managers and researchers alike as constituting the most desirable 

approach (Zamecka & Buchanan, 2000). Resource development and system 

integration have been identified regularly in the literature as the key concepts in 

developing and maintaining effective disaster management systems in 

communities undergoing considerable expansion.   
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Resource Development 

Developing an effective bushfire/disaster management system requires access to 

adequate resources for both infrastructure development and community 

involvement (Teaford,1998). Whilst both present their own particular challenges 

with regards to urbanisation, research by Kumar (1996) and Scanlon (1991) has 

found that community involvement is the key, not only contributing to increased 

community awareness and social cohesion, but also assisting in resource 

identification and accessibility. Such benefits are of particular importance to local 

communities undergoing urbanisation, with the development of Mutual Aid 

Agreements and Resource Inventories being suggested by Teaford (1998) and 

FEMA (1995) as appropriate strategies. 

 

Mutual Aid Agreements have long existed at all levels of government, and have 

been called anything from “Agreements” to “Treaties”. However, regardless of the 

names or political aspirations attributed to them, the central goal has remained 

the same: the reciprocal provision of assistance in times of need. Given that 

Australia’s disaster management system is essentially local authority and 

volunteer based, the development of such agreements is important in developing 

or expanding communities where crucial infrastructure and resources are also 

likely to be in their developing stages. This approach allows local authorities to 

develop and implement adequate bushfire risk management systems in the 

context of urbanisation (Greenlee,1997; Zamecka & Buchanan, 2000). Rice & 

Davis (1991) remark that the agreements provide the required level of protection 

in order to support and maintain local community development. Such agreements 

usually relate to physical and/or technical support or funding contributions, as 

well as also involving regular inter-agency meetings and combined training 

exercises. They are an ideal way by which not only to improve the skill base of 

those agencies involved, but also to familiarise different agencies with another’s 

field of operations and area/jurisdiction (Gillespie, 1991).  
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EMA (1991), FEMA (1995) and Teaford (1998) recommend that mutual aid 

agreements form the basis for developing Resource Inventories. These 

inventories should incorporate resources which are available from all levels of 

government, as well as from the private sector, charitable organisations and 

volunteers (Gillespie, 1991; Zamecka & Buchanan, 2000). Smith et al (1996) also 

comment that these inventories should also be readily accessible to designated 

personnel and include identified sources of physical and technical support; 

agency contact details; the details of available resources; agency response time; 

and the length/limitation of commitment available. With communities undergoing 

expansion/urbanisation, Gillespie (1991) identifies this type of initiative as a 

crucial means by which broader systems can be developed and maintained.   

 

 

System Integration  

A concept common to all fields of contemporary management, system integration 

has been identified by parties such as Scanlon (1991) and FEMA (1995) as 

constituting the foundation of effective disaster risk management systems. 

System integration provides an appropriate framework in which different control 

strategies can be complemented by each other (Zamecka & Buchanan, 2000), 

but it has also been found by Lundgren & McMakin (1998) and Nelkin (1983) to 

influence the perceptions of the community in general. This is particularly true of 

developing and/or expanding communities, as the integration of bushfire/disaster 

risk management with other administrative systems was found by King (1998) 

and Oliver (1986) to not only contribute to the effective management of public 

health and safety issues, but also to ensure that the local emergency 

management infrastructure and resource development reflects the degree of 

social growth within a community (Comfort, 1990).  

 

These issues have been regularly identified by contemporary researchers and 

managers as being crucial elements in addressing the challenges presented by 

urbanisation (Gillespie, 1991; Scanlon, 1991), and are further supported by 
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investigations into community scale disasters by FEMA (1995) and EMA (1991). 

The latter highlight the impossibility of developing emergency management 

systems as isolated entities, particularly in expanding communities with a 

relatively high rate of development, and with constant changes to the profile of 

the community itself. In this sense, system integration appears to be imperative 

to all stages of the PPRR management cycle. However, it finds its strength in the 

“preparation” stage in particular, as not only does it actively facilitate a multi-

disciplinary approach to bush fire risk management, but it also provides a simple 

means by which community expansion and infrastructure/resource development 

can be coordinated – benefits which have been regularly identified by bushfire 

risk managers and researchers as highly desirable outcomes.   

 

 

Conclusion 

 

At what cost “progress”? The answer to this is the issue at the very heart of this 

chapter, namely the need for effective management, particularly in community 

development. The strategies discussed in this chapter mark an increased 

realisation by both managers and researchers that well managed, community-

based development is central to effective bushfire risk management. Research 

into the implications of urbanisation for this cycle has also identified a number of 

key social and logistical issues associated with urbanisation.  

 

This chapter has endeavoured not only to identify a number of these issues, but 

also to discuss them from the perspective of the control strategies required. In 

doing so, it has become clear that the key component of the phrase “bushfire risk 

management” is indeed that of “management”, with bushfire risk management 

agencies and managers both becoming more aware of the need to adopt 

effective community-based management plans. Although the control strategies 

which were discussed are generic in nature, it is the focus of their application 

which is of particular interest. By providing a means by which to manage the 
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inherently fluent nature of rural communities undergoing urbanisation, the goal of 

such strategies is to address those issues identified by parties such as Buffone 

(1997) and Simpson (1994), and provide a stable management system for 

bushfire risk management (DeGrosky, 1997; FEMA, 1995; Gillespie, 1991; Rice 

& Davis, 1991; Salter, 1997; Scanlon, 1991). 

 

While some strategies are also widely used in “mainstream” bushfire/disaster risk 

management initiatives, they are of particular significance in urbanisation-related 

management scenarios (EMA, 1997; FEMA, 1995; Zamecka & Buchanan, 2000). 

They find their strength by facilitating controlled community development 

(Comfort, 1990; Cortner & Lorensen, 1997; DeGrosky, 1997), as opposed to 

development controlling the direction of the community itself. As they are 

community-based (EMA, 1997; Zamecka & Buchanan, 2000), the efficient 

allocation of [often limited] resources becomes a crucial factor in establishing and 

maintaining effective bush fire/disaster risk management systems, as are 

measures to ensure the system reflects the community which it is tasked with 

protecting (FEMA, 1995; Zamecka & Buchanan, 2000). After all, the goal is to 

“manage” the risk from bush fires to communities and not to “develop” it.   
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CHAPTER 5 

 

TECHNICAL DEVELOPMENTS IN BUSHFIRE  

RISK MANAGEMENT 

 

Introduction 

 

In a world that is captivated with technology, gadgets, and the rapid pace at 

which change occurs, research into technical development is often the public 

face of a given discipline. Indeed, although the basic concepts pertaining to bush 

fires have essentially remained the same, it is the manner in which they are 

applied which is rapidly changing, with the technologies being used for 

contemporary bushfire risk management constantly being developed, improved 

and publicised. As a result, modern bushfire risk managers now have at their 

disposal a considerable arsenal of equipment, ranging from the traditional tools 

such as McLeod Tools and knapsacks, to the more recent additions of satellite 

imagery and Geographical Information Systems [GIS] based technology.    

 

While this rapid technological change has resulted in significant improvements to 

operational efficiency, it has also had implications for organisational and human 

resource management issues (Lomas, 2000; Pyne et al, 1996). This chapter 

discusses recent technical developments which have been made within the field 

of bushfire risk management, doing so from the perspective of briefly outlining the 

equipment which is now available. In doing so, this chapter will provide a profile 

of the three main categories of technology, namely [i] hand-held, [ii] mechanised, 

and [iii] advanced technology, before then discussing the issues raised by the 

ongoing developments and utilisation of the latter. 
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Hand-Held Technology 

 

The rugged nature of the terrain in which bush fires most often occur means that 

the tools used by fire fighters are predominantly hand held and basic in their 

design. Hand-held technology not only enables fire fighters to be deployed and 

moved quickly on a fire field, but also has the secondary benefit of ensuring that 

equipment will not fail at a critical moment. Indeed, although the actual materials 

used in the construction of these tools may have improved, their “basic” designs 

have essentially gone unchanged, as evidenced by the equipment profiles by 

both Brown & Davis (1973) and the Queensland RFS (2002), both of which 

feature the same tools, some thirty years apart. Table 5.1 in Appendix 2 

provides a profile of this equipment.  

 

 

Mechanised Technology 

 

This category constitutes the range of equipment in which the most refinements 

have been made, with such refinements focusing on the ongoing improvement of 

existing equipment, rather than the introduction of new technologies. Constituting 

the next level of resources which fire agencies have at their disposal, they are by 

and large vehicle-mounted and mechanised in nature, constituting what could be 

termed as the “sledge hammers” of the bushfire fighting arsenal. Refer to Table 

5.2 in Appendix 2 for a profile of this equipment.  

 
 
 

Advanced Technology 

 

The term “technical development” is no more evident than with regards to the 

introduction of advanced technologies to bushfire fighting, as profiled in Table 5.3 

in Appendix 2. This is where the most significant advances have been made, 

with the driving force behind such development being not only the advances in, 

but also the increased availability of, information based technologies in general.  
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Benefiting from technologies that were initially developed for military applications 

(Granger & Johnson, 1994), bushfire risk managers now have at their disposal an 

impressive hi-tech arsenal, with satellite, Geographical Information System [GIS], 

and internet-based technologies now being commonplace. Although having 

obvious operational benefits, the following section will discuss the management 

issues associated with the technological changes now being experienced. 

  

 

 

Issues Raised by the Development of Advanced Technology  

 

Although these technologies have undoubtedly made significant contributions to 

bushfire risk management, it appears to be universally agreed that such 

developments have also introduced a range of additional management issues, 

and that the implementation of such technologies should be closely monitored 

(Barbara, 1997; Eason, 1988; Fischer, 1999; Granger & Johnson, 1994; Lomas, 

2000; Pyne et al, 1996; Thornhill et al, 2000). This applies particularly to 

“advanced technologies”, and is supported by what are essentially the two 

predominant observations arising from contemporary research into the impact of 

technology on organisations and the community in general: 

  

[i]  Technical development has the potential to dramatically change the nature  

of work tasks and operational protocols of any given organisation (Arnold  

et al, 1998; Barbara, 1997; Bodi et al, 1997; Brooks, 1999; Eason, 1988; 

Pettinger, 1996; Senior, 2002; Thornhill et al, 2000);   

 

[ii] By manifesting themselves physically in this manner, the impact of such  

changes also have the potential to extend beyond affecting work systems  

alone to influence an organisation’s overall structure and cultural  

dynamics (Arnold et al, 1998; Barbara, 1997; Bodi et al, 1997; Brooks,  

1999; Eason, 1988; Pettinger, 1996; Senior, 2002; Thornhill et al, 2000)  
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In considering both these statements, it follows that any discussion regarding the 

implementation of new and/or advanced technologies requires a focus which 

encompasses both the operational and organisational aspects of this process. As 

a result, this section will briefly discuss both such elements as they pertain to 

technical development within the field of bushfire risk management, commencing 

this process with the operational issues involved.     

 

 

Operational Issues 

Research into the operational issues relating to technical development is 

undoubtedly crucial to the effective deployment of new technologies. Without it, 

the available technologies, especially those representing significant development, 

would have the potential to be overused, underused or otherwise misused. A 

review of the relevant literature has indicated that research into these issues has 

formed the bulk of that conducted into technical development within the field of 

bushfire risk management. It was also found that such research had made 

considerable progress, raising three key management principles for the 

deployment of resources, each of which have been identified as remaining 

constant regardless of the equipment in question. 

 

The first of these principles maintains that although the available technologies 

may have changed dramatically, the basic dynamics of fire behaviour and fire 

suppression have not. Put simply, although operational protocols may have 

changed in response to new and/or improved equipment, the rationale behind 

them have not, and should not be overlooked (Boura, 1993; Chou, 1994; 

Gregoire & Malingreau, 1993; Klein, 1997; Lomas, 2000).  

 

Closely related to this is the second principle, which maintains that even though 

new technologies do indeed provide fire managers with a comprehensive profile 

of a fire, such technologies should only constitute decision-support mechanisms, 

rather than forming the sole basis of operational decisions – a notion which finds 



 

-83- 

universal support from parties such as Boura (1993) and Chou (1994) in their 

work on the role of information technology in bush fire management, as well as 

that of Clarsen (1994) and Gregoire & Malingreau (1993) who focused more on 

the use of satellite and remote-sensing technology for the same purpose. The 

main concerns raised by such parties in this sense were also found to be echoed 

by Fischer (1999), Klein (1997), and Lomas (2000), each of whom concluded that 

advanced technologies are more susceptible to “Murphy’s Law”, and although 

computers will “crash” and power will fail, fire dynamics will remain constant.  

 

The third principle then holds that information-based technologies are only as 

accurate as the data provided and the equations on which they are based. 

Burgan et al (1998) and Garvey (1995) both remark that satellite- and GIS-based 

information/modeling should only constitute decision-support mechanisms, rather 

than being the sole platform for operational decisions. Reflecting a point raised 

earlier in this chapter, and discussed in Chapter Two, this conclusion stems from 

the simple facts that the environment in which bush fires occur represents a 

multitude of factors which are not completely understood at this time, and that 

such software programs are the result of our current level of knowledge of these 

factors (Pyne et al, 1996; Salas & Chuvieco, 1994). 

 

 

Organisational Issues 

Although the implementation of new technology is widely regarded as being as 

important as the improved operational capabilities that it offers (Barbara, 1997; 

Eason, 1988; Fischer, 1999; Granger & Johnson,1994; Lomas, 2000; Pyne et al, 

1996; Thornhill et al, 2000), relatively little research has been conducted into how 

bushfire agencies use information technology. In fact, research into the impact of 

technology on bushfire risk management appears to have focused primarily on 

the operational characteristics and the implications of the technology itself, rather 

than the implementation processes involved.  
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This limited focus prompts the question as to what research has been conducted 

into the implementation of these technologies from an organisational 

perspective? In answering this, it appears that it has been “left to” the broader 

research conducted into the effects of technology on organisations in general to 

identify the organisational and human resource management issues associated 

with such advancements for bushfire agencies.  

 

Such issues relate to the implementation of new technologies, rather than the 

characteristics of the technologies themselves, and are characterised by two 

fundamental questions: 

 

[i] Is such change actually needed, or is it happening simply for the sake of  

change? (Arnold et al, 1998; Bodi et al, 1997) 

 

[ii] Will such change be conducted in a manner which will improve  

organisational efficiency, or will it alienate staff? (Arnold et al, 1998;  

Barbara, 1997; Brooks, 1999; Eason, 1988; Pettinger, 1996; Senior, 2002;  

Thornhill et al, 2000) 

  

With technological advancement being identified by Pettinger (1996) and 

Thornhill et al (2000) as the most common cause of organisational change today, 

it is the manner in which such change occurs which has been universally 

identified as determining whether it is indeed beneficial or detrimental to an 

organisation (Arnold et al, 1998; Barbara, 1997; Bodi et al, 1997; Brooks, 1999; 

Eason, 1988; Pettinger, 1996; Senior, 2002; Thornhill et al, 2000). In particular, 

Arnold et al (1998) identified three ways in which such change can occur, namely 

[i] organisational change without planning; [ii] organisational change focusing on 

the technology itself; and [iii] organisational change involving the planning of how 

staff and technology will work together. 
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Contemporary research has focused on the third question (Arnold et al, 1998; 

Barbara, 1997; Bodi et al, 1997; Brooks, 1999; Eason,1988; Pettinger, 1996; 

Senior, 2002; Thornhill et al, 2000), with the issue of organisational change 

management being identified by such parties as the key concept in the 

successful transition and implementation of new technologies. Although it is 

acknowledged that this process should incorporate a variety of staff training 

packages, as well as the possible redefining of work tasks and/or organisational 

structures (Arnold et al, 1998; Barbara, 1997; Bodi et al, 1997; Brooks, 1999; 

Eason, 1988; Pettinger, 1996; Senior, 2002; Thornhill et al, 2000), how are these 

to be achieved? More specifically, how should such tasks be approached?  

 

In addition to first ascertaining whether technological change is indeed required, 

Bodi et al (1997) also claim that an organisation should ensure that such change 

is undertaken as a long-term commitment which becomes part of an 

organisation’s ethos, rather than being a short-term strategy. This opinion is 

echoed by Brooks (1999) and Pettinger (1996), both of whom state that 

technological change also changes the essence of a given position and/or task, 

and consequently the nature of the organisation itself.  

 

It follows that the culture of an organisation is the crucial factor in the 

implementation of new technology, with Arnold et al (1998) and Thornhill et al 

(2000) remarking that this will not only be influenced by the introduction of new 

technology, but also the implementation of the technology. In this manner, 

Brooks (1999) and Senior (2002) argue that an organisation’s culture should be 

used as a guiding template by which to integrate any new processes and/or 

technologies. In doing so, this will not only determine the specific nature of the 

change facilitation program, but also the potential for success of the program 

itself (Bodi et al, 1997; Pettinger, 1996).  
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Conclusion 

 

Having briefly looked at a range of equipment which is available and used within 

the field of contemporary bushfire risk management, this chapter has identified a 

notion which appears to be central to technical development, namely the need for 

effective management. More specifically, it is the need for an organisation to 

manage the technology, rather than the technology managing the organisation.  

This notion reflects observations made by parties such as Eason (1988) and 

Senior (2002), and has two main implications for technologies within the field of 

contemporary bushfire risk management:  

 

The first is that while the equipment now at hand has increased in terms of both 

its range of choice and the levels of availability, the same principles of bushfire 

suppression remain, and should not be overlooked for the sake of “technology” 

itself. This applies particularly to the more advanced technologies, which should 

only be regarded as constituting decision-support mechanisms, rather than 

representing the sole basis for operational decisions. After all, some of the 

technology involved is sophisticated and, although reliability is improving, it is by 

its very nature susceptible to system and technical failures. Further to this, the 

same technology is also only as accurate as the quality of the data and equations 

involved, with both admittedly still being improved and defined themselves.  

 

The second refers to the organisational issues involved in the implementation of 

such technologies. The central consideration raised was that an organisation’s 

characteristics will directly affect the manner in which new technologies are 

introduced. Extending beyond training and restructuring alone, however, the 

issue of effective change management was regularly raised as the key 

component in ensuring improved operational efficiency result, rather than staff 

alienation and ineffective work systems. In this sense, not only should new 

technologies improve the effectiveness of an organisation, but they should 

achieve this by actively contributing to the development of the organisation itself. 
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SECTION 2 

 

 

 

THEORETICAL FRAMEWORK AND METHODOLOGY 
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CHAPTER 6 

 

THEORETICAL FRAMEWORK 

 

Introduction 

 

Risk management is by its very nature a dynamic concept. Not only does it have 

potential applications in as many disciplines as one could imagine, but it should 

also incorporate a multi-disciplinary approach itself in these applications – a 

notion highlighted repeatedly throughout the preceding literature review.  

 

As part of this review, Chapter Two focused on those issues pertaining 

specifically to fire behaviour. This raised a number of issues, in particular the 

complex balance to be achieved between public safety and environmental health 

and sustainability. Not only do bush fire risk managers have to be aware of the 

impact of environmental factors on fire behaviour, but they also have to be aware 

of the impact of fire on the environment itself. In doing so, the complex inter-

relations of those elements were also raised, not only in terms of developing 

policies and procedures, but also with regards to further refining those fire 

behaviour models which provide the basis of such decisions.    

 

Chapter Three then reviewed the emergence of risk management as an 

independent discipline, in opposition to what has been traditionally a 

“compliance” approach. In discussing the different models, applications, and the 

increasing use of risk management, it became evident that whilst each may have 

strengths and weaknesses in themselves, that risk management overall provides 

an effective framework by which to systematically “bring issues together” and 

establish a platform for systematic decision making processes in areas 

characterised by shades of “grey” rather than “black and white”. 
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Chapter Four then discussed the social phenomenon of urbanisation and its 

impact on bush fire risk management. Perhaps the most significant challenge 

confronting bush fire risk managers today, urbanisation has resulted in an ever 

increasing urban-rural interface. The manner in which this actually impacts on 

bush fire risk management was discussed in this chapter, as were potential 

control strategies. Whilst this raised a number of issues, the concept of 

appropriate social and town planning was identified as being the key factor in 

finding the balance between development and bush fire risk management.  

 

Finally, in Chapter Five, technical developments pertaining to bush fire risk 

management were discussed. Again, this raised several issues, doing so from 

the perspective of profiling technologies which are currently available to bush fire 

risk managers and researchers alike. Although this technology has undoubtedly 

increased in terms of both its quality and quantity, its application was concluded 

to be only as good as the quality and management of the data provided, and 

should only be used as operational decision support systems. Furthermore, 

organisational implications were also identified, with these extending beyond 

changes to operating protocols, to include cultural and training considerations.  

 

Considering these observations, it becomes apparent that a multi-disciplinary 

approach should be adopted when investigating issues associated with bush fire 

risk management, with the broader “risk management” process constituting a 

framework suitable for the consideration and implementation of such issues.  

 

Although the need for a multidisciplinary risk management framework is widely 

accepted in contemporary bushfire management, to date such an approach has 

not been adopted to assess bush fire risk management Queensland. Although 

operational and administrative assessments have admittedly been conducted, 

none have adopted a multi-disciplinary risk management approach. Therefore, it 

is argued that a comprehensive understanding of those issues involved has not 

yet been obtained in terms of the social and physical context of Queensland.  
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By adopting an approach which is multi-disciplinary in nature, the goal of this 

study is to address this existing “gap” in information. Focusing on this approach, 

this chapter is concerned with discussing two elements. Firstly, it will identify 

those issues which form the theoretical framework to be used in the study. 

Secondly, it will outline the basic structure by which these issues will be applied. 

 

 

Theoretical Basis of Thesis 

 

Every organisation, group and sub-culture, regardless of size or orientation, is 

defined by a wide range of characteristics (Babbie, 2007; Gray, 2007; Robertson, 

1987), which determine their role in society and how they interact with other 

groups, as well as how they function on both a micro and macro level (Levine & 

Perkins, 1997; Liebert & Spiegler, 1990; Rappaport, 1977). Such notions are well 

established principles, arguably constituting the basis of social science research, 

and essentially form the theoretical basis of this particular thesis.  

 

Subsequently, in endeavouring to identify those issues which have/or may affect 

bushfire risk management within Queensland, a theoretical framework of defining 

characteristics featuring six key elements [Refer to Table 6.1] was developed, 

specifically physical, organisational, legal, economic, social and communication-

related considerations. This particular framework is based on the amalgamation 

of those suggested by Plevel (1997) and Salter (1997) [Refer to Table 6.2] in 

their individual research into bushfire and disaster risk management systems. 

Although both of these frameworks constitute valid structures in their own right, 

the decision to amalgamate them in this manner was based on three 

considerations: 

 

[i] Both frameworks actively incorporate the multi-disciplinary approach  

desired for the purpose of this study;   
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[ii] Both frameworks are concerned with the dynamics and characteristics of  

bushfire/disaster risk management systems; and   

 

[iii] Each individual framework represents a different perspective, with Plevel  

essentially adopting a procedural viewpoint while Salter represented more  

of an organisational approach.  

 

 

 

Table 6.1 Issues Defining the Study’s Theoretical Framework 

Elements of Theoretical 

Framework 
Issues Pertaining to Each Element 

Physical - Environmental factors [built and natural] 

Organisational - Management structures 

- Organisational dynamics and culture 

- Training  

- Interagency cooperation 

Legal - Authority, duties and responsibilities of the Queensland     

  Fire & Rescue Authority/Queensland Rural Fire Service 

- Legal liability issues 

Economic - Queensland Rural Fire Service funding [sources and  

  allocation] 

- Financial costs to the community from bush fires, and   

  from bushfire risk management strategies 

Social - Non-financial impacts for the community from bush fires,      

  and from bushfire risk management strategies 

- Implications for town/social planners [eg. urban interface] 

- Public/political pressures and influences 

Communication 

 

- Consultation with internal and external stakeholders 

- Risk communication issues 
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Table 6.2 The Alignment of the Study’s Theoretical Framework with the Issues Defined by 

     Plevel (1997) and Salter (1997)  

Study’s Theoretical 

Framework 

Bushfire Risk Management 

Issues Defined by Plevel 

(1997) 

Disaster Management Issues 

Defined by Salter (1997) 

Physical - Physical 

Organisational Timing Emergency Management 

Health 

Organisational 

Legal Authority to act - 

 Liability/litigation  

Economic Allocation of costs Economic 

Social Acknowledgement and 

understanding of problem/s 

Social/cultural 

 Conflicting values/interests Demographics 

 Political influences Psychological 

Communication Public participation in decision 

making and policy 

development 

Communication 

 
 

The following section briefly discusses each of the six elements featured in this 

study’s theoretical framework and their relation to other issues identified by the 

literature in the fields of bushfire and disaster risk management.   

 

Physical 

In his work, Salter (1997) focuses on defining issues involved in developing and 

maintaining a comprehensive disaster management system within local 

communities. In doing so, he identifies nine different elements [Refer to Table 
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6.2], with the “physical” component encompassing issues such as infrastructure, 

built and natural environments, industry, services and utilities, communication, 

isolation, transportation, equipment and shelter. As can be appreciated, these 

form a comprehensive profile of those issues requiring consideration, and are 

reflective of those cited in both Chapters Two and Four. As a consequence, 

these issues have been determined to be both an accurate and valid account of 

those involved, and will essentially form the basis of how the “physical” elements 

of bushfire risk management will be assessed in this study.  

 

Organisational 

In including this element in the study’s theoretical framework, the goal is to gain 

an objective profile of the Queensland Rural Fire Service and its relationship with 

other agencies such as the Queensland Fire and Rescue Service. More 

specifically, what is of particular interest is the Rural Fire Service’s management 

structure, its dynamics and culture, as well as the level and effectiveness of its 

interagency cooperation. Although Salter (1997) defines the “organisational” 

issues within his framework differently, the basic concepts essentially remain the 

same. This is also true of other findings by FEMA (1995), Perry (2003),  Scanlon 

(1991) and Teaford (1998), each of which identifies an effective management 

structure as being the foundation of any risk management system, regardless of 

its scope of application. Reflecting this, the organisational issues under 

consideration extend beyond merely evaluating organisational requirements, to 

also include the characteristics of the organisation itself.   

 

Legal 

The legal aspects of bushfire risk management extend beyond merely defining 

statutory authorities and responsibilities, to also include the definition of 

associated liability issues (FEMA, 1995; Rice & Davis, 1991). Although Salter 

(1997) incorporates this issue into the wider “organisational” element of his 

framework, Plevel (1997) chooses specifically to identify an organisation’s 

authority to act, its liability, and the threat of litigation [Refer to Table 6.2] as 
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issues worthy of individual mention. DeGrosky (1997) and Kumar (1996) also cite 

legal/statutory issues as being central to effective bushfire risk management 

systems. This study also regards the legal issues pertaining to bushfire risk 

management as being central to conducting any assessment, particularly a multi-

disciplinary one, and consequently features this as an individual characteristic to 

be assessed.             

 

Economic 

Salter (1997) defines this concept as including issues such as income, 

productivity, wealth levels, welfare recipients, government grants, levels of 

insurance, land valuations and employment levels. Such a definition is similar to 

the approach adopted by this study, and shows the potential range of economic 

implications for bushfire risk management systems. The importance of 

considering such economic issues was raised in Chapter Four, and has also 

been identified by Plevel (1997), Haggstorm (1994) and Zamecka and Buchanan 

(2000) in their work on bushfire and disaster risk management systems. In 

reviewing this and other literature, a central notion was observed in the fact that 

such “economic” issues are vital considerations for both proactive and reactive 

risk management strategies, and have subsequently been chosen to form part of 

this study’s theoretical framework.       

 

Social 

The increased realisation that a multi-disciplinary approach is necessary for 

research into public health and safety issues, such as bushfire risk management, 

has resulted in a significant increase in work into the social aspects of these 

issues, both qualitative and quantitative. Reflecting this trend, Beringer (2000), 

FEMA (1995) and Robichaud (1997) identify a wide range of social factors that 

must be considered when conducting research investigations, as well as when 

developing macro-scale risk management strategies. Salter (1997) and Plevel 

(1997) identify a number of similar issues in their frameworks, including a range 

of demographic, psychological and social/cultural considerations. Although each 
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researcher labels the issues in question differently, the same core issues are 

repeatedly raised, and it is these issues which have been incorporated into this 

study’s own theoretical framework, particularly as they relate to social and town 

planning considerations.   

 

Communication 

Finally, the communication element is concerned with assessing the identified 

bushfire risk management strategies in terms of their utilisation of stakeholder 

consultation and risk communication practices, each of which is actively featured 

in both Plevel’s (1997) and Salter’s (1997) individual frameworks. Such issues 

have also been repeatedly identified by other researchers and bushfire risk 

managers as being central to the successful implementation of bushfire and 

disaster risk management strategies (Beebe & Omi, 1993; Beringer, 2000; 

DeGrosky, 1997; Pyne et al, 1996). The significance of these issues is also 

reflected not only in the increasing amount of research being conducted in this 

area, but also in the recognition of “risk communication” as a professional 

discipline in its own right. Consequently, a decision was made to incorporate the 

forementioned “communication” issues as active components of this study’s 

theoretical framework.    

 

 

PPRR Disaster Management Protocol 

 

The issues discussed above will be examined in this study using the PPRR 

disaster management protocol as the primary investigative structure. As defined 

previously, the PPRR disaster management protocol refers to the four stages of 

disaster management [Refer to Table 6.3]. More specifically, however, this 

particular study will focus on the Prevention and Preparation stages of this cycle 

in particular, as they constitute the planning stages in which the remaining 

Response and Recovery capabilities are developed and administered.      
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Table 6.3 Profile of the PPRR Disaster Management Protocol 

Stage Objective/s 

Prevention 
To prevent a disaster, or to reduce the potential severity of its impact on a 
community 

Preparation 
To ensure the preparedness of a community to be able to cope with the impact 
of a disaster  

Response 
To provide an effective response for a community during and immediately 
following a disaster  

Recovery To facilitate the recovery of a community effected by a disaster  

 
 

Although it is acknowledged that the current trend with risk management 

practitioners within Australia [including the Queensland Rural Fire Service] is to 

adopt the AS/NZS 4360 Risk Management Standard (2004) as their main 

operating framework, the PPRR protocol was chosen for the purpose of this 

study for three main reasons. 

  

[i] It provides a clear profile of the disaster management cycle, identifying  

each individual stage; 

 

[ii] It reflects contemporary international disaster management practices; and  

 

[iii] Given that this study is concerned with the “risk treatment” strategies  

[Refer to Table 6.4] being utilised, and not the dynamics of the overall risk  

management framework [ie. identification, analysis, review etc], it is 

argued that using a different structure in this manner will not adversely 

effect the validity or the reliability of the study’s findings.   

 

Although the PPRR protocol is admittedly restricted in its focus to the risk 

treatment stage of the overall risk management cycle, this focus accurately 

reflects the parameters of the study itself. Therefore, it is argued that, rather than 

limiting the scope of this investigation, the protocol constitutes a simple tool by 

which to frame the research task in question. 
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Table 6.4  Alignment of AS/NZS 4360 Risk Management Standard  

     with Disaster Risk Management    

[AS/NZS 4360] Risk Management  Disaster Risk Management 

Establish the Context 

- Establish strategic, organisational & risk  
   management contexts 

- Develop risk evaluation criteria 

Establish the Context 

- Identify issues and establish risk   
   management framework 

- Develop risk evaluation criteria 

Identify Risks 

 

Identify Risks 

- Identify and describe hazards 

- Analyse vulnerability 

- Establish risks 

Analyse Risks 

- Determine existing controls 

- Determine likelihood and consequence 

- Estimate level of risk 

Analyse Risks 

- Determine likelihood 

- Determine consequence 

- Estimate level of risks 

Evaluate Risks 

- Compare against criteria 

- Set risk priorities 

- Decide on risk acceptability 

Evaluate Risks 

- Compare against criteria 

- Set risk priorities 

Treat Risks 

- Identify risk treatment options to either     
   accept, avoid, reduce likelihood, transfer or  
   retain risks 

Treat Risks 

- Identify Prevention, Preparation, Response & 
   Recovery options 

- Evaluate & select options  

Plan and Implement Risk Treatments Plan and Implement Treatment 

Monitor and Review Monitor and Review 

 
[Source: EMA, 1998:2] 
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 Conclusion 

 

The notion that bushfire risk management is a complex field requiring a multi-

disciplinary approach has been raised repeatedly throughout this thesis. This 

chapter has identified an appropriate framework into which such a wide range of 

issues can be applied, enabling a systematic investigation into proactive bushfire 

risk management within Queensland. In doing so, the goal is to identify and 

discuss those issues which have or may affect the selection and implementation 

of the Queensland RFS’s bushfire risk management strategies. While such an 

investigation could indeed be conducted without a theoretical framework similar 

to those featured in Table 6.1 and Table 6.2, it is argued that such an 

undertaking would potentially introduce inherent limitations on the validity and 

reliability of its findings.   
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CHAPTER 7 

 

METHODOLOGY 

 

Introduction 

 

As indicated in the previous chapters, the issues involved in contemporary bush 

fire risk management are both numerous in number and complex in nature, 

increasingly being challenged by the need to balance the often opposing issues 

of lifestyle, environment, and public safety. Indeed, the depth of this diversity, and 

the complex inter-relation of these issues, are reflected in the multi-disciplinary 

approach observed of contemporary bush fire risk managers and researchers 

world wide, with the same also being indicative of the future direction of bush fire 

risk management regularly remarked on in the literature reviewed in Section One 

of this study.  

 

It is interesting to then note, however, that although the above parties have been 

observed to universally reinforce the notion that an integrated and wide ranging 

approach is fundamental to “effective” bush fire risk management, the 1992 and 

1994 reviews that have been conducted into bush fire risk management within 

Queensland have essentially only focused on internal organisational and 

administrative elements in isolation. In doing so, it is argued that the impact of 

wider social and physical considerations on bush fire risk management, and how 

these elements then influence each other, have effectively gone unanswered – 

resulting in the underpinning weakness identified of contemporary bush fire risk 

management practices within Queensland in Chapter One, whereby current 

strategies are based on generic bush fire risk management principles rather than 

on a more specific profile of Queensland’s physical, social and administrative 

environments.  
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The aim of this particular study is to address this observation by identifying and 

discussing those wider issues which have/or may affect the Queensland Rural 

Fire Service’s bush fire risk management strategies. In undertaking this 

endeavour, the goal is to increase the knowledge base of bush fire risk 

management characteristics specific to Queensland, and subsequently contribute 

to the development of future bush fire risk management strategies.     

 

This chapter discusses the research methodology utilised to achieve the 

objectives of identifying and discussing how contemporary bushfire management 

issues which have or may affect the Queensland Rural Fire Service’s bushfire 

risk management strategies. The chapter discusses the specifics of the research 

techniques themselves, and offers an evaluation of the techniques’ contribution 

to research at each stage of the project.  

 

 

Data Collection Techniques 

 

Data collection in the study combined three qualitative techniques: [a] Document 

Collection, [b] Participant Observation, and [c] Semi-structured Interviews. The 

decision to utilise this particular combination of techniques can be attributed to 

two main considerations.  

 

Firstly, the techniques were chosen in order to achieve the four objectives 

identified in Chapter One, complementing each other in their content and 

application, on both a micro and macro level: Document Collection provided 

access to contemporary management theories, practices and policies; Participant 

Observation enabled the “real-time” identification of stakeholder and strategy 

based considerations; and Semi-structured Interviews facilitated the identification 

and further investigation of more detailed issues as they arose.  
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Secondly, this combination of techniques provided a means of incorporating both 

internal [method] and external [structural] triangulation (Denzin & Yvonna, 1994). 

In employing multi-method data collection techniques, and accessing multiple 

sources of data in this manner, information was provided from which accurate 

and valid conclusions could be drawn, contributing to the reliability of the study.  

 

The specific details of the data collection techniques are as follows: 

 

 

[a] Document Collection 

Pertaining to all four of the study’s objectives, this process involved the collection 

of a range of documentation relating to the development, selection and 

implementation of bushfire risk management strategies by the Queensland Rural 

Fire Service and a number of other selected bushfire agencies representing 

areas with similar bushfire risk profiles to Queensland [ie. New South Wales 

Rural Fire Service, South Australian Country Fire Service, Victorian Country Fire 

Authority, and the United States Forest Service’s Fire and Aviation Service].  

 

The documentation collected and sourced through this process consisted of 

operational and academic publications, ranging from agency-based reports and 

organisational management/operational reviews, to research articles and other 

associated materials [Refer to Table 7.1]. These documents were deliberately 

chosen for the overall balance of practical and conceptual, objective and 

subjective, material that they provided.     

 

Table 7.1 Documents Sourced 

Chapter Documents Use of Documents 

Chapter 8 

 Queensland RFS (2001). Rural Fire Brigade 
Manual. Queensland Rural Fire Service, Brisbane. 

Defining the 
characteristics of 
Queensland Rural 
Fire Brigades 

 Queensland Government Printer (2002). 
Queensland Fire and Rescue Service Act (1990). 
Goprint, Brisbane. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

 Chapter 9  Australian Building Codes Board (1996). Building 

Code of Australia, 1996. CanPrint Communications 

Pty Ltd, Canberra. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Beebe, G. & Omi, P (1993). “Wildland Burning: The 

Perception of Risk.” Journal of Forestry, vol.91, 

no.9, September, p19-24. 

 Bennet, P (1999). “Understanding Responses to 

Risk: Some Basic Findings” in Bennett, P. & 

Calman, K., eds, (1999) Risk Communication and 

Public Health. Oxford University Press, New York. 

 Beringer, J (2000). “Community Fire Safety at the 

Urban/Rural Interface: The Bushfire Risk.” Fire 

Safety Journal, vol.35, no.1, July, p23-28. 

 Biger, N. & Kahane, Y (1992). “Risk Considerations 

in Insurance Ratemaking”, in Dionne, G. & 

Harrington, S., eds, (1994) Foundations of 

Insurance Economics: Readings in Economics and 

Finance. Kluwer Academic Publishers, Boston.  

 Brooker, M. & Rowley, I (1991). “Impact of Wildfire 

on the Nesting Behaviour of Birds in Heathland.” 

Wildlife Reserves, vol.18, no.3, p249-263. 

 Brown, A. & Davis, K (1973). Forest Fire: Control 

and Use, 2nd ed. McGraw-Hill Book Company, San 

Francisco.   

 CFA: Victorian Country Fire Authority(2002).Fire 

Restrictions. www.cfa.vic.gov.au. 

 CFS: South Australian Country Fire Service (2002). 

Burning Off. www.cfs.org.au. 

 Coburn, A., Spence, R. & Pomonis, A (1991). 

Vulnerability and Risk Assessment.  

 Cambridge Architectural Research Limited, UK.     

 Concar, D (1994). “How to Burn a Wilderness.” 

New Science, vol.144, no.1949, October, p48-52. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Conservation Commission of Western Australia 

(2004). Submission to the EPA Review of the Fire 

Policies and Management Practices of the 

Department of Conservation and Land 

Management. Conservation Commission of 

Western Australia, Perth (2004). 

Evaluation of bushfire 
risk management 
prevention strategies 

 Cortner, H. & Lorensen, T (1997). “Resources 

Versus Structures: Fire Suppression Priorities in 

the Wildland/Urban Interface.” Wildfire, vol 6, no.5, 

September, p22-31. 

 Cvetkovich, G. & Earle, T (1991). “Hazard Images, 

Evaluations and Political Action: The Case of Toxic 

Waste Incineration” in Kasperson, R. & Stallen, P., 

eds, (1991) Communicating Risks to the Public: 

Technology, Risk and Society. Kluwer Academic 

Publishers, Boston. 

 DeGrosky, M. T (1997). “A Fire Professional’s 

Strategy for Influencing Wildland-Urban Interface 

Development.” Wildfire, vol 6, no.5, September, 

p16-20.  

 Department of Primary Industries and Energy 

(1990). Public Land Fire Management. Australian 

Government Publishing Service, Canberra. 

 Dick, B (1991). Helping Groups to be Effective: 

Skills, Processes & Concepts for Group Facilitation, 

2nd ed. Interchange, Brisbane. 

 DSE: Department of Sustainability and 

Environment (2006). Code of Practice for Fire 

Management on Public Land. Victorian Department 

of Sustainability and Environment, Melbourne. 

 Egger, G., Lawson, J., Spark, R (1990). Health 

Promotion Strategies & Methods. McGraw-Hill 

Book Company, Sydney. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  EMA: Emergency Management Australia (1991). 

Commonwealth Counter Disaster Concepts and 

Principles, 2nd ed. EMA, Canberra.  

Evaluation of bushfire 
risk management 
prevention strategies 

 EMA (1997). Hazards, Disasters and Survival: A 

Booklet for Students and the Community. EMA, 

Canberra. 

 FEMA: Federal Emergency Management Agency 

(1995). National Mitigation Strategy: Partnerships 

for Building Safer Communities. FEMA, 

Washington DC. 

 Filderman, L (1990). “Designing Public Education 

Programs: A Current Perspective” in Handmer, J. & 

Penning-Rowsell, G., eds, (1990) Hazards and the 

Communication of Risk. Gower Technical, England. 

 Fitzpatrick, C. & Mileti, D.S (1994). “Public Risk 

Communication”, in Dynes, R. & Tierney, K., eds, 

(1994) Disasters, Collective Behaviour and Social 

Organisation. Associated University Presses, 

London. 

 Foster, T (1976). Bush Fires: History, Prevention & 

Control. A.H. & A.W. Reed, Sydney.  

 Franklin, S (1999).“Prescribed Fire Mitigation.” 

Wildfire, vol 8,no.3,March,p19-21. 

 Frewer, L (1999). “Public Risk Perceptions and 

Risk Communication” in Bennett, P. & Calman, K., 

eds, (1999) Risk Communication and Public Health. 

Oxford University Press, New York. 

 Gill, A (1986). Research for the Fire Management 

of Western Australian State Forests and 

Conservation Reserves. Western Australian 

Department of Conservation and Land 

Management, Perth. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Gillespie, D.F (1991). “Coordinating Community 

Resources”, in Drabek, T.E. & Hoetmer, G.J., eds, 

(1991) Emergency Management Principles and 

Practice for Local Government. ICMA, Washington 

DC. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Greenlee, J (1995). “Are We at an Impasse with 

Forest Health?” Wildfire,vol 4, no.1, March, p14-17.  

 Guttman, N (2000). Public Health Communication 

Interventions: Values and Ethical Dilemmas. Sage 

Publications Inc, London. 

 Haggstorm, D (1994). “Fire and the Forest 

Management Policies of the Boreal Forest and 

Wildlife of Interior Alaska.” Wildfire, vol 3, no.4, 

December, p31-38. 

 Handmer, J (1995). “Communicating Uncertainty: 

Perspectives and Themes”, in Risk and Uncertainty 

in Environmental Management, Proceedings of the 

AAS Fenner Conference of the Environment. 

Australian National University, Canberra. 

 Hopkins, A (2000). “The Fire Warden System in 

Queensland. Community Self-Regulation for Fire 

Management” in 2000 Australasian Fire Authorities 

Council (AFAC) Annual Conference Proceedings, 

Adelaide 8-10 September 2000.  

 Johnston, J.B., McKittrick, D.J., Flinn, D.W., Brown, 

H.G (1982). Fire Protection and Fuel Reduction 

Burning in Victoria. Office of the Minister of Forests, 

Melbourne.  

 Jones, C (2001), “Code Cops Blame for Fire Risk” 

Courier-Mail, 29 August, p9. 

 Kasperson, R. & Stallen, P., eds, (1991) 

Communicating Risks to the Public:Technology, 

Risk and Society. Kluwer Academic Publishers, 

Boston. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  King, D (1998). “Community Vulnerability and 

Planning: Opportunities to Mitigate Against 

Disaster” in King, D. & Berry L., eds, (1998) 

Disaster Management Crisis and Opportunity. 

Centre for Disaster Studies, James Cook 

University. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Krimsky, S. & Golding, D (1992). Social Theories of 

Risk. Greenwood Publishing Group, Westport. 

 Langford, I., Marris, C. & O‘Riordan, T (1999). 

“Public Reactions to Risk: Social Structures, 

Images of Science, and the Role of Trust” in 

Bennett, P. & Calman, K., eds, (1999) Risk 

Communication and Public Health. Oxford 

University Press, New York. 

 Lewis, A., Cheney, P. & Bell, D (1994). Report of 

the Fire Review Panel: Conducting a Review of the 

Department of Conservation and Land 

Management’s (CALM) Prescribed Burning Policy 

and Practices and Wildfire Threat Analysis. WA 

Dept of Conservation and Land Management, 

Perth. 

 Lichtman, P (1998). “The Politics of Wildfire: 

Lessons from Yellowstone.” Journal of Forestry, vol 

96, no.5, May, p4-9.  

 Marks, D (1990). “Imagery, Information and Risk” in 

Handmer, J. & Penning-Rowsell, G., eds, (1990) 

Hazards and the Communication of Risk. Gower 

Technical, England. 

 McPhee, M (2004). Bushfires. Watts Publishing, 

Australia. 

 Mitchell, R (2002). Safe Communities in NSW: A 

Guide to Developing a Safe Communities Coalition. 

NSW Centre for Health Promotion, Sydney.  
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Morentz, J., Russell, H. & Kelly, J (1982). Practical 

Mitigation: Strategies for Managing Disaster 

Prevention and Reduction. Research Alternatives 

Inc, Rockville. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Mutch, R (1994). “Fighting Fire with Prescribed 

Fire: A Return to Ecosystem Health.” Journal of 

Forestry, vol 92, no.11, November, p31-33.  

 New South Wales RFS: Rural Fire Service (2002). 

Before You Light That Fire. www.rfs.nsw.gov.au. 

 Oates, N (1997). “Community Fireguard”, in Smith 

D., ed, (1997) Risk Management for Safer 

Communities: World Disaster Reduction Day, 

Melbourne, 1997. Centre for Resource and 

Environmental Studies: Australian National 

University, Canberra.  

 Oliver, J (1986). “The Challenge of Natural 

Disasters”, in Reid, J., ed, (1986) Planning For 

People in Natural Disasters, 2nd ed. James Cook 

University, Townsville. 

 Omi, P (2005). Forest Fires: A Reference 
Handbook. ABC-CLIO, Santa Barbara. 

 Overton, F (1996). Fire Fighting: Management and 

Techniques. Inkata Press, Melbourne. 

 Pinaya, I., Soto, B., Arias, M. & Diaz-Fierros, F 

(2000). “Revegetation of Burnt Areas: Relative 

Effectiveness of Native and Commercial Seed 

Mixtures.” Land Degradation Development, vol 11, 

no.1, January-February, p93-98.  

 Pyne, S., Andrews, P. & Laven, R (1996). 

Introduction to Wildland Fire, 2nd ed. John Wiley & 

Sons, New York.  

 QFRA (2000). Strategic Plan 2000-2004: 

Queensland Fire and Rescue Authority. QFRA, 

Brisbane. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Queensland Government Printer (2002). 

Queensland Fire and Rescue Service Act (1990). 

Goprint, Brisbane. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Queensland RFS: Queensland Rural Fire Service 

(1996). Fire Management Training:Level One 

Course. Queensland Department of Emergency 

Services, Brisbane. 

 Queensland RFS (2000). Level Two Fire 

Management: Support Material Handouts. 

Queensland Rural Fire Service, Brisbane. 

 Quinlan, M. & Bohle, P (1991). Managing 

Occupational Health and Safety In Australia: A 

Multidisciplinary Approach. The MacMillan 

Company of Australia, South Melbourne.  

 Recher, H (1997). “Impact of Wildfire on the 

Avifauna of Kings Park, Perth, Western Australia.” 

Wildlife Reserves, vol 24, no.6, p745-761. 

 Reeves, H (1993). “Wildfire in the Yugoslav Area 

and Eastern Mediterranean Region.” International 

Journal of Wildland Fire, vol 3, no.3, 

September,p123-130. 

 Rejda, G (1995). Principles of Risk Management 

and Insurance, 5th ed. Harper Collins College 

Publishers, New York.  

 Renn, O. & Levine, D (1991). “Credibility and Trust 

in Risk Communication” in Kasperson, R. & Stallen, 

P., eds, (1991) Communicating Risks to the Public: 

Technology, Risk and Society. Kluwer Academic 

Publishers, Boston. 

 Rice, C & Davis, J (1991). “Land-Use Planning May 

Reduce Fire Damage in the Urban- Wildland 

Intermix.” Wildland Resource Management, March 

1991.  
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Robertson, J (2000). Introduction to Fire 

Prevention, 5th ed. Prentice-Hall Inc, New Jersey. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Salter, J (1997). “Risk Management in the 

Emergency Management Context”, in Smith D., ed, 

(1997) Risk Management for Safer Communities: 

World Disaster Reduction Day, Melbourne, 1997. 

Centre for Resource and Environmental 

Studies:Australian National University, Canberra.  

 Scanlon, J (1990). “People and Warnings: So Hard 

to Convince” in Handmer, J. & Penning-Rowsell, 

G., eds, (1990) Hazards and the Communication of 

Risk. Gower Technical, England. 

 Scanlon, T (1991). “Reaching Out: Getting the 

Community Involved in Preparedness”, in Drabek, 

T.E., Hoetmer, G.J., eds, (1991) Emergency 

Management: Principles & Practice in Local 

Government. ICMA, Washington DC. 

 Scott, D (1997). “The Contrasting Effects of Wildfire 

and Clearfelling on the Hydrology of a Small 

Catchment.” Hydrology Process, vol 11, no.6, May, 

p543-555. 

 Stallen, P (1991). “Developing Communications 

About Risks of Major Industrial Accidents in the 

Netherlands” in Kasperson, R. & Stallen, P., eds, 

(1991) Communicating Risks to the Public: 

Technology, Risk and Society. Kluwer Academic 

Publishers, Boston. 

 Standards Australia (1999). AS 3959:1999 

Construction of Buildings in Bushfire Prone Areas. 

Standards Australia International, Sydney. 

 Teaford, B (1998). “Preparing for Armageddon: Are 

You Ready for a Disaster?”. World Wastes, vol 41, 

no.5, May, p44-46. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Thomas, J (1995). “Concerning the Health and 

Productivity of the Fire-Adapted Forests of the 

Western United States.” Wildfire, vol 4, no.1, 

March, p18-21. 

Evaluation of bushfire 
risk management 
prevention strategies 

 Toft, B. & Reynolds, S (1997). Learning From 

Disasters: A Management Approach, 2nd ed. 

Perpetuity Press Limited, Leicester.   

 United Nations (2004). Living with Risk : A Global 

Review of Disaster Reduction Initiatives. United 

Nations, New York. 

 USFS (2001). A Collaborative Approach for 

Reducing Wildland Fire Risk to Communities and 

the Environment. United States Department of 

Agriculture, Idaho. 

 Vaughan, E (1992). Fundamentals of Risk and 

Insurance, 6th ed. John Wiley & Sons, Toronto. 

 Wardell-Johnson, G., McGaw, W., & Maisey, K. 

(1987). “Critical Data Requirements for the 

Effective Management of Fire on Nature 

Conservation Lands in South-Western Australia” in 

Burrows, N., McCaw, L. & Friend. G., eds, (1989) 

Fire Management on Nature Conservation Lands: 

Proceedings of a National Workshop, Western 

Australia, October 1987. Western Australian 

Department of Conservation and Land 

Management, Perth. 

 Williams, J (1998). “Ecosystem Management 

Brings Concepts Into Practice.” Fire Management 

Notes, vol 58, no.2, Spring, p14-16.   

 Willis, J. & Okunade, A (1997). Reporting on Risks: 

The Practice and Ethics of Health and Safety 

Communication. Praeger Publishers, Connecticut.  

 Zamecka, A. & Buchanan, G (2000). Disaster Risk 

Management. Goprint, Brisbane. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 9  Zimmerman, J (1999). “Prescribed Fire 

Management in Santa Barbara County.” Wildfire, 

vol 8, no.3, March, p8-11. 

Evaluation of bushfire 
risk management 
prevention strategies 

Chapter 10  Babbie, E (2007). The Practice of Social Research, 

11th ed. Wadsworth Publishing Company, 

California.    

Evaluation of bushfire 
risk management 
preparation strategies 

 Betts, R (2001). Living with Risk: A Summary 

Report of the Ferny Creek Fire Alert Siren Trial - 

Evaluation Report 2001. Office of the Emergency 

Services Commissioner, Melbourne. 

 Buffone, J (1997). “Community Emergency Risk 

Management: A Practitioners’ Approach”, in Smith 

D., ed, (1997) Risk Management for Safer 

Communities: World Disaster Reduction Day, 

Melbourne, 1997. Centre for Resource and 

Environmental Studies: Australian National 

University, Canberra.  

 Dane, F (1990).Research Methods. Brooks/Cole 

Publishing Company, California.   

 DeGrosky, M. T (1997). “A Fire Professional’s 

Strategy for Influencing Wildland-Urban Interface 

Development.” Wildfire, vol 6, no.5, September, 

p16-20.  

 Dick, B (1991). Helping Groups to be Effective: 

Skills, Processes & Concepts for Group Facilitation, 

2nd ed. Interchange, Brisbane. 

 Egger, G., Lawson, J., Spark, R (1990). Health 

Promotion Strategies & Methods. McGraw-Hill 

Book Company, Sydney. 

 EMA (1995). Flood Warning: An Australian Guide. 

EMA, Canberra. 

 EMA (1996). Record of the Volunteers in 

Emergency Management Workshop, 21-23 January 

1996. EMA, Canberra. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 10  EMA (1997). Hazards, Disasters and Survival: A 

Booklet for Students and the Community. EMA, 

Canberra. 

Evaluation of bushfire 
risk management 
preparation strategies 

 EMA (1998). Australian Emergency Manuals 

Series, Part 3, Volume 3, Guide 1: Multi-Agency 

Incident Management. EMA, Canberra. 

 FEMA: Federal Emergency Management Agency 

(1995). National Mitigation Strategy: Partnerships 

for Building Safer Communities. FEMA, 

Washington DC. 

 FEMA (1997). Report on Costs and Benefits of 

Natural Hazard Mitigation. FEMA, Washington DC. 

 FEMA (2004). Community Based Pre-Disaster 

Mitigation: A Guide for Emergency Managers. 

FEMA, Washington DC. 

 Fitzpatrick, C. & Mileti, D.S (1994). “Public Risk 

Communication”, in Dynes, R. & Tierney, K., eds, 

(1994) Disasters, Collective Behaviour and Social 

Organisation. Associated University Presses, 

London. 

 Gillespie, D.F (1991). “Coordinating Community 

Resources”, in Drabek, T.E. & Hoetmer, G.J., eds, 

(1991) Emergency Management Principles and 

Practice for Local Government. ICMA, Washington 

DC. 

 Greenlee, J (1997). “Recommendations: 

Canada/US Wildland Fire Safety Summit, 

September 29 - October 2 1997.” Wildfire, vol 6, 

no.8, December, p9-12. 

 Haggstorm, D (1994). “Fire and the Forest 

Management Policies of the Boreal Forest and 

Wildlife of Interior Alaska.” Wildfire, vol 3, no.4, 

December, p31-38. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 10  Hakim, C (2000). Research Design: Successful 

Designs for Social and Economic Research. 

Routledge, London. 

Evaluation of bushfire 
risk management 
preparation strategies 

 Handmer, J (1995). “Communicating Uncertainty: 

Perspectives and Themes”, in Risk and Uncertainty 

in Environmental Management, Proceedings of the 

AAS Fenner Conference of the Environment. 

Australian National University, Canberra. 

 Hodges, A (1998). “Future Directions in Emergency 

Management” in Disaster Management: Crisis and 

Opportunity. Hazard Management and Disaster 

Preparedness In Australasia and the Pacific Region 

Conference Proceedings, Cairns November 1-4 

1998. James Cook University, Townsville. 

 Jackson, W (1995). Methods: Doing Social 

Research. Prentice-Hall Canada Inc., Ontario. 

 Kumar, S (1996). “Community Involvement In 

Hazard Mitigation.” 1996 International Conference 

and Expo on Natural Disaster Reduction, 

Washington DC. American Society of Civil 

Engineers for Natural Disaster Reduction, Los 

Angeles.  

 McKinnon, M (2001), “Fire Funds Run Dry” Courier-

Mail, 9 July, p1. 

 Mileti, D & Sorensen, J (1990). Communication of 

Emergency Public Warnings: A Social Science 

Perspective and State-of-the-Art Assessment. Oak 

Ridge National Laboratory, Tennessee. 

 Patton, M (1990). Qualitative Evaluation and 

Research Methods, 2nd ed. Sage Publications, 

California. 

 Reinholtd, S & Smith, P (1998). Directions in 

Volunteer Development in Australian Emergency 

Services. CFA, Mt Waverly.  
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 10  Renn, O. & Levine, D (1991). “Credibility and Trust 

in Risk Communication” in Kasperson, R. & Stallen, 

P., eds, (1991) Communicating Risks to the Public: 

Technology, Risk and Society. Kluwer Academic 

Publishers, Boston 

Evaluation of bushfire 
risk management 
preparation strategies 

 Rice, C & Davis, J (1991). “Land-Use Planning May 

Reduce Fire Damage in the Urban- Wildland 

Intermix” Wildland Resource Management, March.  

 Robertson, J (2000). Introduction to Fire 

Prevention, 5th ed. Prentice-Hall Inc, New Jersey. 

 Salter, J (1997). “Risk Management in the 

Emergency Management Context”, in Smith D., ed, 

(1997) Risk Management for Safer Communities: 

World Disaster Reduction Day, Melbourne, 1997. 

Centre for Resource and Environmental 

Studies:Australian National University, Canberra.  

 Scanlon, T (1991). “Reaching Out: Getting the 

Community Involved in Preparedness”, in Drabek, 

T.E., Hoetmer, G.J., eds, (1991) Emergency 

Management: Principles & Practice in Local 

Government. ICMA, Washington DC. 

 Singleton, R., Straits, B. & Straits, M (1993). 

Approaches to Social Research, 2
nd

 ed. Oxford 

University Press, New York. 

 Smith, P., Nicholson, J. & Collett, C (1996). “Risk 

Management in the Fire and Emergency Services.” 

Australian Journal of Emergency Management, vol 

11, no.2, p5-13. 

 Stallen, P (1991). “Developing Communications 

About Risks of Major Industrial Accidents in the 

Netherlands” in Kasperson, R. & Stallen, P., eds, 

(1991) Communicating Risks to the Public: 

Technology, Risk and Society. Kluwer Academic 

Publishers, Boston. 
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Table 7.1 Documents Sourced [cont’d] 

Chapter Documents Use of Documents 

Chapter 10  Teaford, B (1998). “Preparing for Armageddon: Are 

You Ready for a Disaster?”. World Wastes, vol 41, 

no.5, May, p44-46. 

Evaluation of bushfire 
risk management 
preparation strategies 

 USFS: United States Forest Service (2000). An 

Agency Strategy for Fire Management: A Report 

from the National Management Review Team, 

January 12
th
  2000. United States Department of 

Agriculture, Washington DC.  

 Yin, R.K (1994). Case Study Research: Design and 

Methods. Sage Publications, California. 

 Zamecka, A. & Buchanan, G (2000). Disaster Risk 

Management. Goprint, Brisbane. 

 

 

 

Evaluation of the Document Collection Process 

This process proved to be a substantial source of data, both in terms of outlining 

contemporary bushfire risk management theory and principles, and in identifying 

contemporary benchmark standards. Although most of the documentation 

collected was readily available in the public realm, I found that access to the 

more restricted internal organisational reports was assisted once it was 

established that I was an active volunteer firefighter conducting an academic 

study, rather than an academic “playing” at being a volunteer firefighter to 

complete a thesis.  

 

Further to this, I also found that the “friendly inter-jurisdictional rivalry” present 

amongst bushfire agencies often assisted in developing rapport with agency 

contacts more than my being a researcher with an interest in bushfire risk 

management.  
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A major limitation of this method has been identified by Hakim (2000) and 

Singleton et al (1993) in that the available data is often the result of previous 

research, and therefore is subject to researcher interpretation and bias. However, 

it is contended that the data collected for the purpose of this particular study was 

concerned with profiling contemporary bushfire risk management practices in 

general rather than defining specific rates of incidence or behavioural trends 

Further, concerns about organisational bias (Hakim, 2000) were addressed by 

accessing multiple sources/types of data, both internal and external to target 

organisations.     

 

 

[b] Participant Observation 

In addressing both the first and fourth of this study’s objectives, I drew on my role 

as a volunteer firefighter with the Queensland Rural Fire Service to accurately 

identify not only those bushfire risk management strategies currently being used 

within Queensland, but also to gather data concerning the “real-time” issues 

affecting the use of those strategies. As a “participant-as-observer” (Dane, 1990; 

Seale, 1999; Whyte, 1991), I participated fully as a firefighter in a range of 

planned Brigade activities, with the firefighters being fully aware of the research 

that I was undertaking.  

 

This role involved regular attendance at the activities of my own Brigade, as well 

as attending four activities at each of the remaining five Brigades selected for this 

study [Refer to Table 1.1 & Table 1.2]. These “visits” incorporated a range of 

training and risk mitigation activities undertaken by all six Brigades [Refer to 

Table 7.2], as well as participating in emergency “turn-outs” [ie. responding to 

actual fire calls] involving my own Brigade. 
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Table 7.2 Record of Subject Brigade Activities Attended  

Subject Brigade 

 
 Type of Activity Attended 

Brigade A 

 

 Training session – fire equipment familiarity and drills 

Training session – general monthly meeting 

Training session – fire equipment familiarity and drills 

Training session – controlled prescribed burn exercise  

Brigade B 

 

 Training session – fire equipment familiarity and drills 

Training session – controlled prescribed burn exercise 

Training session – fire behaviour theory 

Training session – general monthly meeting 

Brigade C  Training session – fire equipment familiarity and drills 

Training session – fire equipment familiarity and drills 

Training session – general monthly meeting 

Training session – controlled prescribed burn exercise 

Brigade D 

 

 Training session – controlled prescribed burn exercise 

Training session – general monthly meeting 

Training session – controlled prescribed burn exercise 

Training session – fire equipment familiarity and drills 

Brigade E 

 

 Training session – general monthly meeting 

Training session – fire behaviour theory 

Training session – controlled prescribed burn exercise 

Training session – fire equipment familiarity and drills 

Brigade F  Training session – fire behaviour theory  

Training session – controlled prescribed burn exercise 

Training session – general monthly meeting 

Training session – fire equipment familiarity and drills 

 

The data collected by this process was crucial to this study as it enabled “real-

time” access to the ethnographics and underlying dynamics of the selected 

Brigades, providing a unique insight into the nature and reality of bushfire risk 

management within Queensland on that level. Initially recorded using a notebook, 

with entries being made immediately after the activity/s had been completed, this 

information was then transcribed to a computer file for storage and later analysis. 
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Evaluation of the Participant Observation Process 

When deciding to employ this particular technique, I was mindful of the potential 

ethical and data quality issues that it would involve. Although the ethical concerns 

were addressed by the fact that all study participants were fully aware of the 

research that I was undertaking, in doing so, the potential for participant bias was 

also subsequently increased (Rubin & Rubin, 1995; Seale, 1999). While such 

bias has the potential to manifest itself in either a “beneficial” [ie. participants 

responding to support the study’s perceived hypothesis] or “maleficent”  

[ie. subjects attempting to undermine the study’s perceived hypothesis] subject 

effect (Dane, 1990), I do not consider either of these effects occurred at a 

significant level within the context of this study.     

 

I base this conclusion on the manner in which I was received into the different 

Brigades and on the nature of the data collected, attributing this to two main 

reasons. Firstly, I had been an active member of a well respected Rural Fire 

Brigade for over three years at the beginning of this research activity and, having 

attended a number of major incidents [and having a number of “near miss” 

stories that I could share], I had established myself as “one of the crew”. My 

willingness to undertake all duties, ranging from fire break formation using rake 

hoes to cleaning used hoses post-fire, further established me as “one of the 

boys”. Secondly, the participants were aware that I was conducting this study as 

a result of an existing interest in bushfire and disaster risk management, rather 

than joining a Rural Fire Brigade simply as a means by which to complete my 

study. I found that my presence as being initially somewhat of a “novelty” was 

soon replaced by my representing an opportunity for participants to voice 

issues/thoughts to someone “who sincerely gives a shit and who knows the drill”, 

as one participant phrased it. I also noticed a marked change in remarks from 

what could be term as “stereotyped complaints” to what I regarded to be 

“considered remarks” during my first visit.   
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While being a volunteer firefighter enabled me to participate fully in Brigade 

activities, and to be accepted as “one of their own”, it also introduced another 

potential source of bias - me (Bouma & Atkinson, 1995; Patton, 1990; Singleton 

et al, 1993). As a volunteer firefighter I am part of the system under review. 

Although the primary focus of this study was the identification of those issues 

which have/may affect bush fire risk management within Queensland, as part of 

the culture in question, I already had my own opinions and bias – indeed this was 

part of the initial motivation to undertake this study. In order to address this issue, 

I restricted the data collected to the observations of study participants and their 

activities, rather than my own opinions. I also made a conscious effort to “switch 

hats” when undertaking the different roles of firefighter or researcher (Burgess, 

1994; Kellehear, 1993; Rubin & Rubin, 1995).  

 

Participant Observation proved to be crucial to this study, not only in terms of 

defining key issues, but also in developing rapport with the study’s participants. In 

doing so, I established myself as being genuinely interested in improving bushfire 

risk management strategies, rather than being a “head office know-nothing” or an 

“outside researcher playing at being a firefighter” - a perception which laid a 

positive foundation for the semi-structured interviews which were to follow.  

 

 

[c] Semi-Structured Interviews 

Semi-structured interviews were also utilised as a method by which to address 

the study’s fourth objective, accessing the experience and opinions of 

participants in order to complement the data collected through the participant 

observation process.  

 

Although I attended four activities with each of the selected Brigades [other than 

my own, where I maintained a higher attendance], I was careful to not commence 

the planned interviews until my second visit in each case. This decision was 

made in order to first establish myself with a Brigade, as well as to “introduce” the 
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nature of this study to them before asking them for their opinions and/or insights. 

Once commenced, this process involved volunteer firefighters and support staff 

[eg. Base Radio Operators, Brigade Committee Members], as well as permanent 

Rural Fire Service personnel and community members from the areas in which 

the subject brigades operated where and when the opportunity arose. All 

participants were considered for the purpose of this process in order to ensure 

the data represented a range of perspectives.  

 

The interviews were conducted in an informal manner using general guiding 

protocols and questions [Refer to Table 7.3], in situations that provided the 

appropriate level of privacy for the discussion of issues by participants, 

determined on a case-by-case basis. The data collected was initially recorded 

using a notebook, subsequently being transcribed into a computer file for later 

analysis. 

 

 

Evaluation of the Semi-Structured Interviews 

As with the participant observation process, I found that the semi-structured 

interviews were successful both in terms of content and process. Although I 

expected some initial hesitation by the study’s participants in conducting such 

interviews, I found most of the participants to be quite forthcoming – a result I 

attribute to the positive outcome of the participant observation methodology.  

 

This particular style of interview was chosen as it reflected the culture of the 

target population, as well as the informal setting in which the interviews 

themselves were conducted. Effectively combining the strengths and 

weaknesses of both structured and unstructured interviews, this format’s main 

benefit was that it enabled the use of a prepared list of guiding questions, as well 

as also providing the flexibility to then probe further those issues identified by 

individual study participants. In this respect, I found participants to be comfortable 

with this process and style of interview, being quite forthcoming and regularly 



 

-123- 

raising issues or perspectives that I had not previously considered – with this 

being particularly true of the community members spoken to. Whilst the desired 

level of privacy varied between the participants themselves, a deliberate effort 

was made to ensure that interviews were conducted in a discreet manner.  

 

Table 7.3 General Protocols and Topics for Questions Asked of Participants 

Protocols: 

 Utilise “active listening” interview and questioning techniques  

 Interview individual subjects on a one-on-one basis 

 Use informal group discussions to complement individual interviews if possible, and if 
desired by all participants 

 Use topics [defined below] as a general interview guide, permitting the subject to direct 
the flow of the interview itself 

 

Topics: 

 Is the level of training provided to Brigades reflective of their increasing roles? 

 Do you see Rural Fire Brigades as having a potentially larger environmental focus? 

 Are the resources provided for bushfire risk management sufficient? 

 Are town planning practices and housing trends increasing bushfire risk levels? 

 Is current bushfire-related legislation reflective of existing conditions and needs? 

 Do you believe that social pressures are influencing bushfire risk related decisions? 

 What issues do you believe are impacting on Brigade recruitment and member retention? 

 Is the access to equipment for Brigades representative of the risk profiles they face? 

 What is the level of cooperation that your Brigade has with other emergency services? 

 Does the community have a realistic understanding of the risks posed by bush fires? 

 

In adopting this approach, I was again aware of data quality issues and how 

easily responses can be affected by how questions are indeed worded (Babbie, 

2007; Patton, 1990; Rubin & Rubin, 1995; Singleton et al, 1993). Consequently, I 

chose to let the participants direct the general course of the interview, using the 

protocols and questions outlined in Table 7.3 as guiding “facilitation” tools only. 

This approach resulted in a wide range of issues being raised by participants 

from a number of different perspectives [eg. firefighters, officers, support staff].  

Although the use of questionnaires was also considered, this was discounted due 
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to poor rates of response in recent project work by the Queensland Rural Fire 

Service (Purcell, 2000) and that, given the wide range of potential issues 

associated with questionnaires, it was thought that better quality data could be 

obtained through more active research techniques such as those chosen (Bouma 

& Atkinson, 1995; Jackson, 1995; Singleton et al, 1993).   

 

 

 

Data Analysis Techniques 

 

Reflecting the nature of the study’s identified objectives, the analysis of the data 

collected was two-fold, employing [a] content analysis and [b] proposition and 

pattern matching methodologies. These techniques were chosen in order to 

identify central issues and their patterns of interaction, as well as to evaluate how 

these issues have affected bushfire risk management within Queensland.  

The specific details of the data analysis process are as follows: 

 

[a] Content Analysis 

Established bushfire and disaster risk management protocols/theory [identified 

though the literature review process] formed the criteria by which the identified 

bushfire risk management strategies were compared and evaluated. Using these 

criteria as the primary analysis tool, content analysis was used to identify “best 

practice” benchmark standards internationally, as well as to determine whether 

the strategies utilised within Queensland’s are reflective of these standards.  

 

 

[b] Proposition and Pattern Matching 

The theoretical framework discussed in Chapter Six formed the basis by which 

the data on Queensland bushfire risk management strategies was analysed. This 

process involved the utilisation of theoretical propositions (Yin, 1994) as a means 

by which to identify those issues which have or may affect the selection and 

utilisation of bushfire risk management strategies, as well as to identify any 

potential inter-relation or dynamics between these issues.  
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This entailed the identification of those issues [originating from Chapter Six] 

affecting the strategies discussed in Chapters Nine and Ten, and using these 

findings to then form propositions or hypotheses as to the affect and inter-relation 

that the same may indeed have on bushfire risk management as its associated 

issues at different levels. These propositions subsequently formed the basis of 

Chapter Eleven, in which the associated underlying issues/dynamics were further 

explored and defined, by discussing the nature of the propositions themselves. In 

doing so, the objective was not to answer the propositions per se, but rather to 

profile the key issues and dynamics involved in their discussion.    

 

 

Ethics 

 

The research design for this study was reviewed by Griffith University’s Research 

and Postgraduate Studies Committee and the Queensland Fire and Rescue 

Service, both of which approved of the methodology in question. In accordance 

with this methodology, the study was conducted openly and with the full 

knowledge of all participants, with joint notifications of the study being issued by 

the selected Rural Fire Brigades and me. Furthermore, participation in the study 

was entirely voluntary, requiring informed consent from all participants.  

 

Confidentiality was achieved by not identifying sources of information in the 

thesis (Babbie, 2007), and by storing the data in password-protected files in 

accordance with standard information security practices. Furthermore, given the 

potential implications of this study, as well as to satisfy the agreed confidentiality 

agreement and maintain goodwill, a copy of the thesis was supplied to key 

stakeholders within the Queensland Fire and Rescue Service and Queensland 

Rural Fire Service for review and comment before its final submission.    
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Conclusion 

 

This chapter addressed the research design of this study, discussing both the 

data collection and data analysis techniques employed. In doing so, several 

issues and observations have been raised, pertaining to both the research design 

itself, as well as the active implementation of its different elements. In particular, 

it was noted that although the study’s data collection methods were chosen in 

order to access the required types and sources of information, these methods 

had the potential to introduce data quality issues – the latter of which have been 

addressed through design-based internal and external triangulation. The 

remaining section of this thesis discusses the research findings themselves.  
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CHAPTER 8 

 

ETHNOGRAPHICS OF QUEENSLAND RURAL FIRE BRIGADES 

 

Introduction 

 

“GRP4: TURNOUT TO BUSHFIRE, 9 SMITH DRIVE. HOUSES THREATENED”  

 

The time is 0300hrs on a Tuesday morning, and twenty volunteer fire fighters in 

the Green Valley area are awoken from their sleep by the familiar sound of their 

pagers. Moments later, husbands and wives assure their partners that “yes” they 

“will be careful” as they head out their front doors to make their way to the Green 

Valley Rural Fire Brigade Station. 

 

Ten minutes later, two fully crewed “medium attack” fire units are on their way to 

9 Smith Drive under lights and sirens, advising the local volunteer Radio Base 

Operators, awoken by the original emergency phone call, that they are en route.  

 

The time is now 0318hrs, and the crews arrive to find local residents trying 

frantically to save their houses. Alighting from their vehicles, the crews deploy 

four hose lines within minutes, with their primary focus being to quickly “knock 

down” the rapidly advancing fire front.  

 

The crews stay on site for over four hours, extinguishing the fire and ensuring 

that all avenues for the fire to reignite are “blacked out”. They then return to their 

station, and spend  yet another half an hour cleaning and refurbishing equipment, 

before then undergoing an operational debrief by the Brigade’s First Officer.  

 

The time is now just after 0830hrs, and the volunteer firefighters head home to 

shower and have breakfast before they go to work.     
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The details of this account are not unusual. Rather it is an accurate portrayal of 

an all too common event experienced by rural and semi-rural communities 

across Australia: that of bush fire. More importantly, this account also introduces 

the nature of the role played by thousands of volunteer Rural Fire Brigades 

across Australia in safeguarding communities from bush fires.  

 

Essentially constituting the “back bone” of bushfire risk management within 

Australia, such Brigades are regularly featured in news reports of major bush 

fires, and in the associated “human interest” stories. However, even though Rural 

Fire Brigades are often the recipients of “praise” by those affected by a bush fire, 

the actual manner in which they function still appears to be somewhat 

misunderstood – I have been present myself at a fire where a Police Senior 

Constable was surprised to learn that the time and effort of Rural Fire Brigade 

members was indeed totally voluntary.  

 

Although such a perception is not believed to be widespread, the notion that a 

member of a fellow emergency service would hold such an opinion raises the 

need for a study, such as this, to take time in defining the nature and 

characteristics of Rural Fire Brigades. This chapter is primarily concerned with 

investigating/clarifying the context of Rural Fire Brigades within Queensland, 

through an ethnography of such Brigades and how they combine to form the 

Queensland Rural Fire Service. The information for this discussion was derived 

from study participants and from the Rural Fire Brigade Manual (Queensland 

RFS, 2001). To complement this, the chapter will also provide a narrative 

account of a day spent with three Brigades, to assist in further defining the 

manner and context in which they operate. 
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Ethnographics  

 

Divided into three sections, the following discussion of the ethnographics of 

Queensland Rural Fire Brigades will look at their [a] Organisational, [b] Legal and 

[c] Economic characteristics. Based on the factors identified in Chapter Six [Refer 

to Table 6.1], these particular elements were chosen as they have been deemed 

to relate directly to the operational environment in which Brigades function. The 

remaining elements of Physical, Social and Communication issues are not 

discussed in this chapter as they are more concerned with how Brigades and 

communities relate to each other, rather than profiling the nature of the Brigades 

themselves. 

    

 

[a] Organisational 

A division of the Queensland Fire and Rescue Service, the Queensland RFS is a 

large and predominantly volunteer organisation tasked with providing community 

fire protection to the approximately 93% of Queensland’s geographical area 

where an urban delivery system [staffed by either permanent or auxiliary fire 

fighters] is not available. In undertaking such a charge, the Queensland RFS has 

endeavoured to develop and maintain a management system which is aimed at 

addressing the significant geographical dispersion, and the differing levels of 

operational capabilities, of the volunteer Brigades which are essentially its 

primary service providers. This management system is multi-layered in nature, 

and consists of three main elements: [i] local volunteer Rural Fire Brigades,  

[ii] volunteer Fire Wardens, and [iii] Inspectors. 

 

 

[i] Rural Fire Brigades. Representing the basic unit of the Queensland RFS, 

there are approximately 1,630 Rural Fire Brigades in operation throughout 

Queensland, the membership of which extends to more than 45,000 volunteers. 

Although these Brigades are classified into four levels, in accordance with their 
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local risk profiles and operational capabilities [Refer to Table 1.1], basic 

organisational structures remain the same for all brigades, incorporating both 

Operational and Management components.    

 

In terms of their Operational structure, each Rural Fire Brigade in Queensland 

comprises of both Active and Support members. Active members engage directly 

in firefighting activities, while Support members engage in activities such as 

catering, transport and communications which do not require their presence on a 

fire ground. Regardless of their level of individual involvement, however, all 

members are answerable to the Brigade’s elected First Officer, who represents 

the primary figure of operational authority in the Queensland RFS. Further 

Officers can then also be elected by a Brigade [eg. Second Officer, Third Officer, 

Training Officer, Communications Officer, Safety Officer etc] as deemed 

appropriate, in order to support the First Officer in their duties, or to undertake 

the First Officer’s duties in their absence.    

 

Rural Fire Brigades are accountable for their activities, and are required by the 

Queensland RFS to have a formal Management Committee to perform a 

Brigade’s administrative and financial functions on behalf of its members. 

Although a Brigade may determine the overall structure and functions of its 

Committee, a minimal requirement defined by the Queensland RFS in its 

“Constitution of a Rural Fire Brigade” is that a Committee is to include a 

Chairperson, Secretary and Treasurer. Although the activities of such 

Committees are also defined by this Constitution, an individual Committee can 

then submit its own constitution for approval by the Commissioner. 

  

Additionally, where a suitable level of Brigade activity exists, and if desired by a 

number of local Brigades, a Rural Fire Brigade Group can then also be 

established. Such Groups must be registered with the Commissioner, and their 

main task is to coordinate the activities of member Brigades within a single local 

government area, as a means by which to support local brigades and enhance 
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fire management practices. Essentially outside the operational chain of 

command, a Group does not constitute a link in the hierarchy between Brigades 

and District Inspectors or the RFS. Rather, their main role is that of liaison with 

local government agencies, particularly local Counter Disaster Committees, and 

to coordinate Group resources during incidents involving more than one Brigade.  

    

Membership of a Group is voluntary, with the member Brigades themselves 

controlling the Group’s activities. Although a Group is restricted from having a 

Management Committee as such, member Brigades can elect representatives. 

Such positions are held for two years, with the mandatory positions being those 

of Chairperson [District Inspector], Group Officer, Deputy Group Officer, Group 

Administration Officer, and Group Training Officer. Additional positions can also 

be designated, however, in the form of Group Logistics Officer, Group Planning 

Officer, Group Communication Officer, Group Equipment Officer, Group 

Specialist Officer, and any other position approved by the District Inspector.     

 

 

[ii] Fire Wardens: Rural Fire Brigades are also supported by a network of 

approximately 2,450 volunteer Fire Wardens and 250 volunteer Chief Fire 

Wardens throughout the state. Fire Wardens are appointed either by the 

Queensland RFS or by the Governor-In-Council [if they are a Police Officer or a 

Public Servant], and are essentially the pre-fire authority within their local 

community, with their main responsibility being the management of the Permit to 

Light Fire System within their local area. Although most Wardens have a close 

involvement with their local Rural Fire Brigades, a relationship which is promoted 

by the Queensland RFS, the position itself is not an office-bearing position of a 

Brigade. In fact, there are a number of Fire Wardens in urban areas who have no 

active involvement with any Rural Fire Brigade.  
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[iii] Inspectors: Fire brigades and Wardens ultimately report to one of fifteen 

District Inspectors, who themselves report to one of two Regional Inspectors 

[Refer to Appendix 1]. The Senior Inspector (Support Services) located in Head 

Office, is responsible for the activities of the Risk Management Section, Rural 

Equipment Coordinator, Rural Training Coordinator, Community Education 

Section, and the Volunteer Administration Section. These are all full-time 

management positions, with the District Inspectors constituting a vital liaison 

point between Rural Fire Brigades and Groups, local government agencies and 

the Queensland RFS itself. District Inspectors do not have a primary response 

role, but rather they are responsible for interagency liaison and resource 

coordination when an incident escalates to a Group-level event. Finally, District 

Inspectors are also responsible for investigating incidents, if required, and 

assisting Brigades with administrative tasks [eg. training, submitting funding 

applications etc]. 

         

 

[b] Legal 

As already identified, Rural Fire Brigades constitute the basic unit of bushfire risk 

management within Queensland, working with Fire Wardens and District 

Inspectors to provide fire protection to rural/semi-rural communities throughout 

the state. As would be expected, in order for the Queensland RFS to provide and 

coordinate such services, the rights and responsibilities of all parties have been 

clearly defined by legislation, namely the Queensland Fire and Rescue Service 

Act (1990). The following discussion is restricted to only certain provisions of this 

Act, however, addressing the legal designation of an “Authorised Fire Officer” in 

particular. This focus was chosen as this designation is effectively the primary 

source of authority defined under the Act, and encompasses the positions of 

Rural Fire Brigade First Officers, Fire/Chief Fire Wardens, and District/Regional 

Inspectors. For the sake of brevity, the sections of the Act which are relevant to 

this designation have been summarised in Table 8.1.  

 



 

-135- 

Table 8.1  Powers of Authorised Fire Officers Pertaining to Queensland RFS   
 Personnel/Operations  

Section   Delegated Authority * 

s 53 Powers of an Authorised Fire Officer in Dangerous Situations 
An Authorised Fire Officer may take any reasonable measure to protect persons, 
property or the environment from danger or potential danger caused by a fire, or to 
protect persons trapped in any vehicle or building, or otherwise endangered. Although 
not limited to, an Authorised Fire Officer may achieve this objective by the following 
measures: enter any premises/vehicle/vessel; open any receptacle; bring any 
apparatus or equipment onto a premises; destroy, damage, remove or otherwise deal 
with any vegetation material or substance, flammable or not flammable; destroy (wholly 
or in part) or damage any premises/vehicle/receptacle; close any road or access, 
whether public or private; shut off the supply of water from any main, pipe or other 
source to obtain a greater pressure, or to supply or take water from any source whether 
natural or artificial; cause to be disconnected the supply of gas, electricity or any other 
source of energy to any premises or area; restrict any person from entering or 
remaining within a specified area around the site of danger; or require any person who, 
in their opinion is the occupier of the premises, or who is in charge of anything that is 
the source of the danger or which is likely (in their opinion) to increase the danger, to 
take any reasonable measure for the purpose of assisting to deal with the danger or 
answer any question or provide any information for that purpose.  
 

s 55 Powers of an Authorised Fire Officer for Preventative/Investigative Purposes 
An Authorised Fire Officer may enter any premises/vehicle/vessel or open any 
receptacle for the purpose of preventing/reducing the likelihood of a fire; to investigate 
whether or not fire safety measures and fire prevention measures have been taken or 
are being maintained; to ascertain the cause of a fire; or to ascertain whether any 
provision of the Act or any notice/notification/order or permit has been or is being 
complied with. These powers do not, however, extend to private dwellings, unless the 
occupier has given approval for entry, or unless entry is made during or in the 
aftermath of a fire occurring at that dwelling for the purpose of ascertaining its cause. 
Finally, an Authorised Fire Officer may also bring any apparatus or equipment onto the 
premises; and burn, remove or otherwise deal with any vegetation or other material or 
substance, in order to reduce the likelihood/risk of a fire.  
 

s 57 Power to Require Name and Address 
An Authorised Fire Officer may require a person to provide their name and address if 
they believe that the person in question may have committed an offence against the 
Act. An Authorised Fire Officer may also require proof of any name or address given if 
they believe that the name or address is false. 
 

s 58 Reasonable Assistance to be Provided 
An Authorised Fire Officer who enters any premises under this Act may require any 
person, having responsibilities in relation to those premises, to provide assistance. The 
extent of this assistance is to be relative to the person’s level of responsibilities for 
those premises, and is to extend as far as is reasonably necessary to enable the 
Officer to exercise their powers as conferred under the Act. 
 

s 59  Person Acting at the Direction of an Authorised Fire Officer 
Any power conferred upon an Authorised Fire Officer may be exercised by any person 
acting at the direction of that Officer. In such circumstances, any actions taken under 
this direction are considered to be actions taken by an Authorised Fire Officer. 
 

*  Although this authority also extends to structural fires and chemical incidents, Rural Fire 
Brigades are not the primary response agency for such events, nor are such events 
within the parameters of this study: therefore such details have been omitted.  
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While the authority outlined in this table is theoretically gazetted for use by all 

Authorised Fire Officers, subject to any specific limitation or addition by the 

Commissioner, powers are generally exercised according to the position in 

question. For instance, while all the parties mentioned above have cause to 

exercise the powers conferred under s55 as a means of reducing bushfire risk 

levels, it is the Fire/Chief Fire Wardens in particular who assess and issue 

Permits to Light Fire. Furthermore, it is the First Officers [or those acting under 

their direction or in their absence as per s59] and District Inspectors who use the 

authority conferred under s53 and s58 of the Act to contain and extinguish a fire. 

Finally, it is the District/Regional Inspectors who then most likely exercise the 

powers conferred on them under s55, s57 and s58 of the Act to investigate the 

cause of a fire if required.  

 

Although the Act also extends in its coverage to identifying the rights and 

responsibilities of landowners in maintaining levels of fire safety on his/her own 

property, such issues will be discussed in the following chapters as part of 

assessing “Prevention” and “Preparation” bushfire risk management strategies, 

rather than in the context of this discussion.  

 

 

[c] Economic 

In terms of funding, Queensland Rural Fire Brigades have long been considered 

to be “community self-help organisations” and, although most equipment 

purchases are subsidised by the Queensland RFS, Brigades are largely 

expected to fund their own activities. The following discussion addresses the 

funding available for equipment acquisition, and the funding available to cover 

the operational expenses of Brigades.      

 

The Queensland RFS is the primary supplier of equipment, and provides 

registered Brigades with personal protective equipment [PPE] at no expense. 

The RFS also pay all costs for approved land acquisition for the purpose of 
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constructing a Fire Station, and provides $5000 towards the construction costs of 

the intended Station. Subsidies are also provided towards the purchasing of rural 

fire appliances ordered through the RFS, with the RFS bearing approximately 

80% of the construction price. Finally, any additional items of fire fighting 

equipment, such as Drip Torches and McLeod Tools, can also be purchased 

internally through the RFS at a subsidy of approximately 50%. 

 

Brigades are also able to apply for funding through community grants. Although 

such applications are to be initiated and completed by individual Brigades 

themselves, the Queensland RFS will support applications and assist in the 

submission process. Two grant schemes are identified specifically within the 

Rural Fire Brigade Manual: the Gaming Machine Community Benefit Fund and 

the Jupiters Casino Community Benefit Fund. These grants are for a maximum of 

$15,000 [average of $4,000-$5,000] and $150,000 [average of $11,000] 

respectively, and can be utilised for purchasing equipment or for a Brigade to 

undertake specified community-based safety programs.   

 

While the financial support that such avenues provide is potentially substantial, it 

has been found that many Brigades still find it difficult to raise the funds required 

to complement the subsidy schemes in order to purchase basic equipment and to 

engage in operational activities within a community. In such circumstances, 

which are similar to those experienced by most community-based organisations, 

Brigades are often faced with the question which constitutes the second part of 

this discussion: “what avenues of funding exist for Brigades to establish and 

maintain their community presence?”  

 

A number of avenues currently exist for Brigades to pursue funding. Brigade-

based community fundraising can range from conducting local raffles and 

monetary collections to larger activities such as organised art unions. Perhaps 

the most common method, however, is that of donations - more specifically, the 

performance of hazard reduction burns upon application in return for a donation. 
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Although such fees are not compulsory, and Brigades are not authorised to 

demand payment, it has reportedly been the experience of most Brigades that 

the majority of landowners are quiet happy to make such a donation in return for 

the service provided.    

 

Another avenue for financial support can be found in the form of “discount” fuel 

purchasing, which involves an agreement between the Queensland RFS and the 

state government fuel contractor, BP, for participating Brigades to be able to 

purchase petrol and diesel at a reduced contracted price from their outlets. This 

is done through a fuel card system, which is paid monthly, and may also be 

available in communities where a BP outlet is not present. Membership of this 

scheme is not compulsory, however, and agreements are made between BP and 

each Brigade, and not with the RFS itself. 

 

An additional option can also be found at a local government level through the 

Fire Levy Scheme. Reflecting the localised structure of Brigades within 

Queensland, the Fire Levy Scheme is administered though Local Shire Councils 

under authority of the Local Government Act (1993), and is based on 

submissions by RFS District Inspectors on behalf of individual Brigades, detailing 

a Brigade’s twelve-month Operational Plan and three-year Activity Plan. Although 

the level of support that this contributes to Brigades may vary significantly 

between different Shires [ie. due to the size and population of a Shire; the size of 

the Levy; and the means of distribution determined by a Council], this scheme 

has the potential to constitute the largest and most consistent means of revenue 

for Brigades throughout Queensland.    

 

Finally, whilst these options are means by which Brigades may obtain financial 

assistance for ongoing “routine” operational expenses, provisions also exist for 

the Queensland Government to cover all operating expenses for the duration of a 

specific incident for Brigades involved in intra/interstate task forces, or when a 

Natural Disaster Area has been declared within their local jurisdiction.  
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A Day With Three Subject Brigades 

  

The following are brief narrative accounts of a day spent with three of the subject 

Brigades during the course of this study. These have been included in this 

manner in order to further define the context in which RFS Brigades operate. 

 

Brigade B [Class 3] – Prescribed Burn in an Area Housing a Koala Habitat  

 

0730hrs Morning Briefing 

The time is 0715hrs, and Brigade members are rolling up to the station, 

ready for the planned prescribed burn activity. Getting there early, I have 

the chance to share a coffee and discuss not only the nature of the burn 

today, but also the study being undertaken. Brigade members are 

interested in the focus of my work, and the potential implications it may 

have, and discussions turn to the focus of today’s activity – the potential 

environmental management role that RFS Brigades have to play. As 

expected, I am also politely quizzed as to which Brigade I belong to, and 

how long I have been an active volunteer firefighter.  

 

The day officially starts at 0730hrs with the morning briefing. A total of 

eleven Brigade members, plus myself, are present as the First Officer 

commences his briefing. The intended burn site is on private property and 

the owner has made a donation to the Brigade for the attendance to 

undertake the burn, and the Permit to Light Fire issued by the local Fire 

Warden stipulates that the Brigade is indeed required to be present for the 

purpose of fire protection. The briefing identifies that the area to be burnt 

is approximately 100 metres by 150 metres in size, with a gradient of 10 

to 20, and located on the eastern face of the owner’s property. More 

importantly, it features a pocket of heavy vegetation in the upper left 

corner, where koalas and other wildlife have been sighted: these trees 

have been jointly identified and marked by the owner and the First Officer.  
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To prevent the fire’s intensity from increasing, the burn will be initiated 

from the top down, and in 10 metre intervals in those areas which are 

heavily fueled.  

 

0810hrs Arrival on Site 

Arriving on site, the Brigade splits into the three teams organised at the 

morning briefing, and commences the formation of fire breaks. Luckily, the 

area in question already has partially formed fire breaks, so their main 

focus is on “touching up” what already exists, and safeguarding the trees 

within the intended burn area itself. In fact, the bulk of time is taken up by 

Brigade members forming firebreaks across the face of the intended burn 

area, providing the means of controlling the rate of burn progression and 

fire intensity. Although “back breaking” labour, as evidenced by constant 

looks and lighthearted queries as to how much more work is required, 

effort at this stage of the day will make the actual burn and subsequent 

blacking out stages safer, easier, and more controlled.  

 

0930hrs Commence Prescribed Burn 

Following a repeat briefing during the short rest enjoyed by all after 

completing the fire breaks, the decision is made to commence the burn 

itself. The landowner is requested to light the first flame, and it begins. As 

planned, the burn is initiated on the top part of the gradient, with this being 

done to slow the fire’s growth and reduce its intensity, as well as to ensure 

all fuel is burnt as the fire progresses slowly down the slope. The fire is 

developed in a controlled manner by Brigade members using drip torches 

along the area’s external perimeters as well as the edges of the internal 

graduated fire breaks. This is done in segments of five metres at a time, to 

again control the rate of fire growth, which are extinguished on the area’s 

external edges once the fire has progressed two metres inwards. Brigade 

members constantly patrol the edges to ensure the fire remains contained.  
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Having had a relatively quiet start to the day, accompanying the First 

Officer around the burn site with McLeod Tool in hand, and discussing the 

environmental management issues and potential for RFS Brigades, I have 

the “good fortune” of being chosen as one of the knapsack operators 

during the burn itself. In this role, my primary responsibility is to patrol the 

fire line and surrounding fire breaks to ensure that the controlled burn 

remains exactly that – controlled. For those who are unaware of what this 

actually entails, in this particular instance, this task involved carrying a soft 

bladder backpack of water, holding some 15 litres, while accompanying 

the fire fighter lighting the fire line with a drip torch. A duty which is 

normally undertaken with a fire appliance in support, in this instance the 

Brigade’s vehicles were being used to patrol the higher risk parts of the 

intended burn area where the adjacent unburnt areas were heavily fuelled, 

with knapsacks being used in the lower fuelled areas where the fire itself 

would then be of lower intensity. In undertaking this duty, my basic task is 

to extinguish the external edge of the fire line once it had progressed 

inwards into the intended burn area by approximately two metres, as well 

as also remaining aware of and controlling any breaches of the fire break 

in the surrounding areas. Further to this, given the environmental issues 

identified with the area, my duties also extend to include the monitoring of 

the identified trees, to ensure that the fire breaks around them maintain 

their integrity, and that the trees’ bark and lower foliage do not ignite. 

 

Being of solid build, I always seem to attract this particular job on fire fields 

– and as usual, in this instance it is again quite tiring. Not only does this 

job require vigilance for spot fires, constantly patrolling the fire line [and 

hills] with 15kgs of weight on your back, but it also requires that you 

remain close to the fire itself, where the temperatures can be surprisingly 

high. When this is combined with the fact that I also seem to get this job in 

areas which are best described as “mountain goat country”, the end of the 

burn can often not come fast enough. 
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1050hrs Blacking Out  

The controlled burn having been completed, the next step is to undertake 

the “blacking out”. This is when the perimeter of the burn area – a distance 

of two to three metres inwards – is confirmed as being clear of all burning 

embers which may spread to the unburnt ground and ignite a secondary 

fire. Particular attention is paid to the bark and foliage of trees which the 

fire itself burnt around. In this case, the fire breaks prepared by the 

Brigade are mineral fire breaks, based on the worn pathways present on 

site. When this is combined with the fire breaks which were formed around 

the trees within the burn area, and the controlled progression of the burn 

itself, the “blacking out” proved to be a relatively straightforward process.  

 

During this stage I assist the Brigade members in making their way around 

the burn’s external perimeter, as well as again inspecting the trees within 

the burnt area itself. This is done using knapsacks and McLeod Tools to 

ensure that all smouldering fuel is broken up and embers extinguished.          

 

1130hrs Return to Station 

The prescribed burn now complete, the Brigade members return to their 

Station. Here they set to cleaning hoses, laying the canvas ones out to 

dry, refurbishing their vehicles’ water tanks and fuel cans, and placing 

radio batteries back in their chargers. Once this is complete, they settle 

down to have lunch [which is salad rolls and bottled water kindly provided 

by the local bakery] and listen to the First Officer’s debriefing session. 

Overall, the day has gone well. The fire breaks were well placed and 

constructed, and the intensity of the fire was managed at a low level by 

the progressive ignition used. The radio communications, however, did 

experience some “black spots”, and information will be sought from the 

District Inspector as to whether other Brigades in the area have had 

similar problems. The First Officer thanks everyone for their time and 

efforts, and says he will see them at training the following week. 
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1300hrs Day Complete 

The day is now complete and Brigade members make their way to their 

cars, carrying their kit bags, exchanging good hearted jibes and the odd 

“see ya later”. The day has been considered a success by all Brigade 

members, and they now make their way home to shower and relax.    

 

 

Brigade A [Class 4] – Prescribed Burn That Went “Pear Shaped”  

 

While a somewhat uncharitable term, I have used the phrase “pear 

shaped” in this manner as it was the term used by a number of Brigade 

members to describe the progression of what was a planned prescribed 

burn to a situation which required additional resources to be “turned out” 

as neighbouring houses were threatened.  

 

0800hrs Morning Briefing  

As with the first activity detailed in this chapter, the day commences with 

Brigade members sharing a coffee and catching up before the briefing 

itself commences. This time it is the Second Officer who conducts the 

briefing. Although the First Officer is also present, the Brigade’s Second 

Officer is the primary person responsible for prescribed burns, and has 

liaised with the property owner throughout the planning process.  

 

Although started late, the brief itself is relatively simple. The area for which 

the Permit to Light Fire has been granted by the local Fire Warden 

comprises four small paddocks, each of which already has basic fire 

breaks in the form of closely mown grass areas approximately four metres 

in width. As outlined by the Second Officer, the first three paddocks to be 

burnt are low risk and will be fairly straightforward. They will be initiated 

and progressed in a downhill direction in five to ten metre ignition lengths. 

This will contribute to the controlling of fire advancement at a slower rate, 
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thereby reducing the fire’s intensity and ensuring that all fuel is indeed 

burnt. The first two [adjacent] paddocks will be burnt simultaneously by 

separate teams, with the third area then being undertaken as a joint effort 

due to its relative size. The remaining paddock will be initiated in the same 

manner, but is considered a higher risk activity as houses are in proximity. 

Therefore, it will be conducted in isolation and only undertaken if the 

previous burns have gone well and if weather conditions and time permit. 

 

The Brigade members undertake final equipment checks, fill up their water 

bottles, and get into their designated vehicles. As they are leaving the 

station, the two vehicles advise the Base Radio Operators about who is on 

board, who the officer in charge is, and where they are going. 

 

0930hrs Arrival on Site 

Arriving on site, the Brigade splits into two teams as planned, with each 

fire appliance being dedicated to an individual burn area. The team 

members are given a chance to inspect the areas which are to be burned 

and are advised of their individual roles, as well as also having the key 

points of the earlier briefing reiterated. The inspection identifies that the 

landowner has already prepared adequate fire breaks – with the grass 

having been mowed to a low enough level that will effectively retard fire 

progression in the surrounding areas. 

 

The decision is also made to follow the plan outlined at the earlier briefing, 

with the first two concurrent burns to be followed by the third as a joint 

effort, with the final area to be undertaken if time and conditions permit. 

 

0945hrs Commenced Prescribed Burn 

The burn commences, with my role being that of drip torch operator. As 

the term suggests, my primary task is to ignite the fire along the perimeter 

of the section under the control of the team I was attached to. All goes 
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well, lighting the fire in five to ten metre sections, depending on the density 

of the fuel present. The other members of my team consist of a 

driver/pump operator [who was also the officer in charge of our team] and 

a branch operator [the fire fighter handling and using the fire hose], with 

the remaining two members [another drip torch and knapsack operator] 

being located on the opposite side of the burn area patrolling the fire break 

between the adjoining paddocks and ensuring the fire progresses evenly 

on both sides. 

 

1200hrs Lunch   

The burn has been relatively easy and had gone to plan, with all crews 

stopping to have a 30-minute lunch break. The Brigade is in luck today, 

with the local pizza shop having donated a number of pizzas and bottled 

water to the crews present. Although I was advised that the salad rolls the 

Brigade normally supplies have always been a “good feed”, everyone 

seemed to enjoy the change. 

 

1230hrs Last Prescribed Burn 

Following the lunch break, the decision is made to go ahead with the final 

area to be burned. Remaining in the same teams, members change roles 

and I am now the branch operator, with the team member formerly in that 

role now being the drip torch operator. Extra caution is taken in 

commencing this burn as the fuel loading is quite dense in the majority of 

the area in question, and houses are in close proximity to the same, with 

only a small fire break separating these houses and the area to be burned. 

The burn initially progresses well, with the flanks advancing evenly and at 

a steady rate, and with fire crews extinguishing the fire perimeter as the 

fire itself burned inwards. However, at approximately 1250hrs it all goes 

“pear shaped”, with the wind swinging on us dramatically, picking up 

speed and sending the fire in a new direction at a rapid pace. This causes 

the fire breaks to be breached, and the fire is now building in speed and 
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intensity in an area in which the “planned” fire was not intended to reach. 

The houses are now at risk from what was a controlled fire just minutes 

before. 

 

The Brigade should be commended for the rapid redeployment of 

resources which follows, with the First Officer taking immediate action to 

protect the houses present. Due to our proximity, the team I am attached 

to is sent to a roughly defined vehicle track with ankle-high grass in an 

area between the fire and the houses now at risk, with the aim of quickly 

“knocking down” the main fire front and providing an immediate means of 

protection. The remaining teams are sent to the more established access 

track near the houses, with this being used as a fire break from which to 

initiate a defensive back burn. 

 

Arriving at our position, as we do not have time to establish a defensive 

back burn, two hose lines are quickly deployed – one towards the front of 

the vehicle and one towards the rear – as the fire front approaches. The 

fire is building in its intensity quickly and its heat output is significant. Both 

the other branch operator and I put our helmet visors down to protect 

ourselves from the radiant heat as we attack the fire front head on, with 

the aim of quickly knocking down the main fire front in the areas of heavier 

fuel loading whilst the other teams are getting in position.  

 

We just start this process when “Murphy’s Law” raises its head, with the 

hose line of my off-sider failing. This means we are down to just one hose 

line, and a very quick decision has to be made – will we stay and fight the 

fire, or will we evacuate the location? The driver has placed our vehicle in 

a position which provides us with a quick escape route is the situation 

becomes too dangerous – as is the standard operating procedure of all 

RFS Brigades. Many facts are assessed by all involved in a matter of 

seconds: we are not in imminent danger as we can use the vehicle as a 



 

-147- 

shelter if needed…the fire intensity is significant, but is not such that 

threatened us with the former in mind…the main fire front itself is relatively 

narrow at approximately 30 metres in width…if the fire gets past us, it will 

rapidly grow in intensity with the fuel loading and steep gradient 

approaching the houses increasing in the area behind us…and the houses 

require protection. The decision is made to stay. It would be 

uncomfortable, but it would be manageable.  

 

With the second branch operator assisting me with moving the hose, we 

quickly go about knocking down the fire front. The grass fueling the fire is 

waist high and of high density, and is generating a lot of smoke. Although 

we initially advance into longer grass to get a “head start” on the 

approaching fire front, we are forced back after the smoke and radiant 

heat become too much. With the remaining fire front advancing towards 

the front of the vehicle, we shelter behind the front of the fire appliance 

and attack the fire from there. The smoke is now quite thick, and the fire 

itself is difficult to see through it – we know we are hitting the flames with 

the water jet, though, when there is more smoke billowing our way. A wind 

change then causes the fire to change direction again, albeit slightly, and 

it moves around us. But we have slowed the fire’s advance enough for the 

other units to get in place and commence defensive burns. 

 

Having a chance for a brief rest and equipment check, we first confirm by 

radio that we are okay – apparently we disappeared in the smoke during 

the worst of it. We also find that the vehicle’s adhesive reflective strip 

markings have been bubbled by the heat of the fire, and an inspection of 

the hose line that failed revealed that a washer valve had deteriorated and 

lost its seal. We then prepare to make our way to meet up with other units 

to complete the task. 
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It turns out that this it is the other branch operator’s first “live” fire after 

finishing his Level One accreditation course, and although he jokingly asks 

whether “things were always this interesting”, it is evident he has concerns 

he needed to talk about. Our crew spent a short period discussing the 

events amongst ourselves before joining the remaining Brigade members. 

The discussion would resume on returning to the Station. 

 

1330hrs  Blacking Out Last Prescribed Burn 

The crisis having been controlled, the next step is to undertake the 

“blacking out”, with members being reminded by the First Officer to pay 

particular attention to embers and smouldering fuel. This is undertaken 

with small teams patrolling designated sectors using knapsacks and 

McLeod Tools to ensure that all smouldering fuel in broken up and embers 

extinguished. The extra caution is taken as, due to the speed with which 

the fire had spread, it is quite likely that not all fuel will have burned, with 

additional unburnt fuel possibly being concealed and smouldering beneath 

the upper layer of “visible” burnt fuel. During this stage, I assist the 

Brigade members in slowly making their way around the burn’s external 

perimeter, as well as inspecting the trees within the burnt area itself. 

 

1440hrs Return to Station 

The fire field is now considered safe and the Brigade members return to 

their Station. The members are tired and quickly make themselves 

comfortable for a debrief of the day’s events. The day itself started out 

quite well with the first three burns being completed without incident. The 

final burn, however, experienced significant problems, which were 

attributed to sudden changes in wind direction and strength. It is identified 

that forecast weather conditions had been checked with the Bureau of 

Meteorology before the morning briefing, but not after that. The question 

of whether such additional contact would have prevented the incident is 

raised, and although the current practice had not proved to be an issue 
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until this incident, the protocols may now require to be changed. Following 

this proposal, significant discussion is held as to whether this would be 

necessary for all burns or whether today was a freak occurrence, and 

more importantly, what would be the criteria for deciding when to seek 

weather updates during a prescribed burn operation. After much debate, it 

is decided that the proposed procedure would be discussed at the 

Officers’ Meeting to be held the following week, and any changes would 

be communicated to all members and placed in the operation folders 

present at the station and in all vehicles. 

 

Once this is complete, firefighters then start on the familiar tasks of 

cleaning hoses and laying them out to dry, as well as also refurbishing 

their vehicles’ water and fuel supplies, refilling BFFF containers, and 

placing radio batteries in the station’s chargers. The paperwork for the 

day’s activities is also completed, with the First Officer again thanking 

everyone for their efforts and quick response, before telling them to go 

home and that he will see them at the training session during the week.  

 

1550hrs Day Complete 

The day has been a long and stressful one, but is now complete. The crew 

make their way to their cars, some still wearing their turn out coats, 

exchanging “catch ya later’s” as they head home to shower and rest up. 

 

 

Brigade E [Class 2] – Fire Hose Drills 

 

The final activity to be recounted is a training night held at Brigade E, 

where the main activity was that of combining basic fire drills with physical 

fitness. This followed the subject of firefighter fitness becoming an issue, 

with members becoming aware of similar programs being undertaken in 

other Brigades within Queensland and in other jurisdictions alike. 
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  1900hrs Training Meeting  

The meeting commences on time at 1900hrs with six Brigade members 

and me in attendance. They are not wearing their boots, however, but 

their joggers. A disappointing turn out, the First Officer advises me that the 

usual turn up was about double that figure, but that a number of late 

apologies had been received due to a range of work and family 

commitments – although the standard joke of the night is that those 

absent were just scared of doing a bit of exercise. In any case, the night 

begins with the members spending the first thirty minutes undertaking the 

usual equipment checks. 

 

1945hrs Fire Hose Drills 

Once the equipment checks are completed, the First Officer hands the 

meeting over to John who is a long-term Brigade member with significant 

experience, and who is a self confessed “fitness nut”. John will be taking 

the training this evening, which is to be a mixture of fire hose drills and 

basic physical fitness, thereby explaining the deviation of Brigade 

members from their normal footwear. 

 

The members move the Brigade’s two appliances clear of the fire station, 

which is the typical shed which one sees in rural areas, before placing six 

rolled hoses back inside at the front of the shed. The members then 

commence a warm-up session, spending the next 10 minutes doing basic 

stretching. John then explains the aim of the night’s exercise, which is not 

only some basic practicing of “bowling hoses” before then re-rolling them, 

but also to turn this into a relay for the sake of some simple physical 

training – the first of many planned sessions. 

 

The aim of the activity is quite simple. The six of us taking part [John is 

supervising and “refereeing”] form three teams. Our task is to roll out a 

hose, which has to travel straight to be considered a “valid” roll, and run 
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around the station before tagging the next member, who will do the same. 

Any roll which is considered invalid will have to be re-rolled and redone – 

happily for all involved, however, all goes well and no repeats are needed. 

Once both team members have completed that task, both hoses are to be 

re-rolled in a “tidy and sharp manner” as John puts it, this time with both 

team members running around the station after completing each hose. 

The team which completes the task first will be declared the winner. This 

is completed three times, with members changing teams on each 

occasion. Although John is somewhat [and understandably] disappointed 

with the attendance level, the night goes quite well, with other activities 

being “jerry-can lifts” and “knapsack races”, before finishing off with a ten-

minute warm down. 

 

Thanking all for their participation, John said next month’s activity would 

be fire drills and touch football, and that he hoped that may “lure” some 

others along. 

 

2130hrs Night Complete 

The exercise session has been received well and in good spirit. Similarly, 

the explanation of my study was also well received by those members 

present, with many questions being asked on what I planned to achieve 

and how. The night ends with invitations to attend training sessions in the 

future being extended.  
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Conclusion 

 

Rural Fire Brigades constitute the basic operating unit of bushfire risk 

management within Queensland. Therefore, it logically follows that a 

fundamental understanding of their basic ethnographics is a “prerequisite” for 

understanding the range of bushfire risk management strategies to be discussed 

in the remaining chapters of this section.  

 

Following this rationale, the approach adopted within this particular chapter was 

not analytical, but rather descriptive in nature, providing a basic profile of the 

system in question, and to set the context for the remaining chapters in which 

key issues shall be identified and discussed. In doing so, the term “community 

based self-help organisation” was identified as perhaps the best way to describe 

the nature of contemporary Rural Fire Brigade operations: as although they 

receive logistical and administrative support from a state government level 

agency, they are primarily structured around local community boundaries, and 

they are resourced at a local community/government level, both in terms of 

equipment and volunteers. While such an organisational structure is recognised 

internationally as constituting an effective service delivery system, it is also 

acknowledged that it has the potential to introduce a wide range of complex 

management issues – issues which will be discussed in the following chapters.         
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CHAPTER 9 

 

PREVENTION STRATEGIES 

 

Introduction 

 

This chapter is the first of two relating to the study’s research findings. It is 

concerned with the Prevention strategies of bushfire risk management, the first 

stage of the PPRR protocol: To prevent, or to reduce the potential severity of the 

impact of an event on stakeholders. In discussing these strategies, this chapter is 

divided into three sections. The first provides a brief outline of the strategies 

currently being used within Queensland, while the second section profiles the 

prevention strategies being employed by other jurisdictions. The third evaluates 

these strategies using the issues defined in Chapter Six as the main performance 

indicators. 

 

 

Prevention Strategies Currently Utilised in Queensland 

 

The Queensland Rural Fire Service (RFS) currently employs a range of 

prevention strategies. Although their application was found to vary between 

different Brigades, a basic profile of these strategies is provided below:    

 

Prescribed Fires: This strategy involves the intentional burning of fuel loadings 

under controlled conditions. The objective is to reduce the likelihood of low-

frequency high-intensity fires through a controlled program of high-frequency low-

intensity fires (DSE, 2006).   
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Fire Breaks: Fire Breaks are used to complement prescribed fire programs, or 

as a singular control strategy when prescribed fires are not appropriate. As the 

name suggests, the objective is to “break” the continuity of combustible fuel, 

providing a physical barrier to contain fires. The required size of fire breaks will 

depend on factors such as vegetation type and topography (RFS, 2000).      

 

Permit To Light Fire System: Initiated in the 1920s in Queensland, this strategy 

utilises volunteer Fire Wardens to oversee and administer the controlled use of 

fire to eliminate the accumulation of combustible fuel. This is achieved through a 

network of Fire Wardens who have the authority to issue a “Permit to Light Fire”. 

Such a permit is required if the intended area or fuel [eg. felled tress] exceeds 

two metres in any direction, and will define the conditions required. These may 

range from ensuring that a defined fire break exists around the area in question, 

to a requirement to have the local Rural Fire Brigade present (Hopkins, 2000).     

 

Public Education: The Queensland Rural Fire Service has regular public 

education campaigns. These range from televised commercials and the 

distribution of information pamphlets, to public information sessions conducted by 

the QFRS/Queensland RFS, Rural Fire Brigades and Fire Wardens. Recently, 

“Blazer the Bear” [a firefighter dressed in a koala bear suit, wearing a turn out 

jacket and fire helmet] has also been used as a means of providing publicity and 

fire awareness information to primary school children (Adrian, 2000).   

 

Building Codes: The Building Code of Australia is maintained by the Australian 

Building Codes Board [ABCB] on behalf of the Commonwealth, State and 

Territory Governments. The Code serves to define technical provisions for the 

design and construction of buildings throughout Australia, allowing for variations 

in both climatic and geological conditions, including specific design requirements 

for bushfire safety and referring to AS 3959:1999 Construction of Buildings in 

Bushfire Prone Areas. Although produced at a national level, the Code is actively 

interpreted and enforced by Local Government Authorities (Adrian, 2001). 
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Other Available Prevention Strategies  

 

In addition to these strategies, fire agencies in other jurisdictions are also 

incorporating a number of other initiatives within their bushfire risk management 

programs. These have been used to complement the previous strategies, and 

include the following:   

 

Land Management Codes: A number of jurisdictions within Australia and 

overseas have strict legislation restricting development, both commercial and 

residential, in areas which have been identified as high risk from events such as 

floods or seismic activity. While this is an ideal situation, only a relatively small 

number of jurisdictions have also applied similar guidelines to the notion of 

bushfire risk management, with such codes addressing not only site locations, 

but also vegetation management (Zamecka & Buchanan, 2000).  

 

Community-Based Fire Management Committees: As the term suggests, this 

involves organising local residents into formal committees. This concept has 

been implemented in a number of jurisdictions within Australia and overseas, and 

focuses on the development of proactive and reactive bushfire risk management 

strategies for local communities by local communities (Miller, 2001).     

 

Economic Incentives: Although primarily used in other areas of disaster 

management such as flood mitigation, a limited number of jurisdictions have also 

adopted this strategy as a management tool for bushfire risk management, 

including initiatives such as building grants and land rates/tax/insurance 

concessions as a means to promote low bushfire-risk developments (Zamecka & 

Buchanan, 2000).  
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Evaluation of Prevention Strategies 

 

In evaluating these strategies, the goal is not to determine the “best” strategy but 

to identify the strategies that constitute the “best practice” or are most appropriate 

for the specific requirements of Queensland, and to discuss those issues which 

have or may affect their selection and implementation. Table 9.1 provides a 

summary of these issues.   

 
 
 

Table 9.1  Issues Identified as Impacting on Prevention Strategies within Queensland  

Strategy Physical 

Issues 

Organisational 

Issues 

Legal 

Issues 

Economic 

Issues 

Social 

Issues 

Communication 

Issues 

Prescribed 

Fires 

 
      

Fire Breaks 

 
      

Permit to 

Light Fire 

System 

 

  
 

 
 

 
 
 

 
 

Public 

Education 

 
      

Building 

Codes 

 
      

Land 

Management 

Codes 

 

      

Community 

Based Fire 

Management 

Committees 

 

      

Economic 

Incentives 
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Prescribed Fires 

Contemporary bushfire risk management practices and research have identified 

social and economic as well as physical benefits in prescribed fires, moving the 

debate from “To burn or not to burn?” [raised briefly in Chapter Two] to the 

question of “When to burn?”  

 
 

Research has established that ecosystems are overall more likely to survive 

high-frequency low-intensity [prescribed] fires rather than low-frequency high-

intensity [wild] fires (Mutch, 1994; Williams, 1998). Although some environments 

such as heathlands and dry sclerophyll forests actually require bush fires as part 

of their natural rejuvenation cycle (DSE, 2006; Johnston et al, 1982), and others 

such as mallee and wet sclerophyll forests are more susceptible to fire damage 

(Overton, 1996), all species have been found to enjoy a higher survival rate 

overall under a regime of prescribed fires rather than a pattern of wild fires. This 

principle remains true regardless of individual degree of fire tolerance (DSE, 

2006; Greenlee, 1995; Johnston et al, 1982; Overton, 1996).  

 

The logic behind this pattern is that high-frequency low-intensity fires will more 

likely be restricted to the burning of ground cover fuel alone, subsequently 

preventing higher intensity fires by maintaining lower levels of accumulated fuel 

loadings in the long term (CCWA, 2004; Concar, 1994; Wardell-Johnson et al, 

1987).  Similarly, such fires have also been found to contribute to soil 

rejuvenation through the regular transfer of nutrients from the burnt fuel to the 

soil, increasing not only the quantity of organic matter but also its rate of 

decomposition (Mutch, 1994; Pandang et al, 1991). Low-frequency high-intensity 

fires, on the other hand, have been found to burn the crowns of trees and cause 

long-term damage to vegetation (Concar, 1994; Gill, 1996), regardless of fire 

tolerance. The extreme heat generated by such fires has also been found to 

result in “ground sealing”, which not only increases soil erosion and water 

repellency, but also results in decreased soil nutrient levels (Pinaya et al, 2000; 

Scott, 1997).   
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Care needs to be taken to ensure that the frequency of prescribed fires does not 

undermine the natural rejuvenation cycles of affected flora species (Mutch, 1994; 

Williams, 1998). For example, if a particular flora species had a cycle of five 

years and was exposed to a low-intensity fire every six to seven years, the 

natural cycle would be maintained and the vegetation would potentially flourish. 

On the other hand, if a species with a cycle of ten years was repeatedly exposed 

to the same fire regime, the cycle would be interrupted and the vegetation would 

most likely become extinct in that area over an extended period. If both types of 

flora were exposed to a high-intensity bush fire, however, it is very likely that the 

damage to local vegetation would be such that most would be destroyed in the 

first instance, with minimal post-fire recovery (Greenlee, 1995; Williams, 1998).          

  

Similar management issues also apply to the impact of fire regimes on fauna. 

Although fire, be it high or low in intensity, has been found to have significant 

direct impact on invertebrates (Pyne et al, 1996), other species such as birds 

(Recher, 1997) reptiles (Brooker & Rowley, 1991) and mammals (Pyne et al, 

1996) have been found to enjoy a relatively high initial survival rate, with the main 

[and secondary] impact being caused by habitat loss as a result of fire. This 

manifests itself in decreased levels of shelter, nesting sites, and food (Overton, 

1996; Recher, 1997).  

 

In summary, while low-frequency high-intensity fires have been found to result in 

the destruction of local habitats, high-frequency low-intensity fires have been 

found to cause less damage to a local ecosystem and leave behind an 

environment in which postfire recovery by both flora and fauna can advance 

relatively quickly (Greenlee, 1995; Mutch, 1994; Williams, 1998). Based on this 

evidence, it would appear that in order to “maintain” the environment, one should 

refrain from adopting the “do not burn” approach, which has been found to result 

in excessive fuel accumulation and higher intensity fires in the long term. Rather, 

any prescribed fire regime needs to consider the rejuvenation cycle of flora 

species in a given area, as well as any fauna-fire management issues.  
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A well managed prescribed fire regime is particularly important today given the 

marked increase in population numbers which are now living in rural areas, or in 

rural style developments. Representing a significant change in demographics, 

this expansion of the urban-rural interface means that the risk presented by bush 

fires has increased, as has the need for effective fuel management practices 

(Cortner & Lorensen, 1997; DeGrosky, 1997). Controlled prescribed fires are an 

effective risk management tool for local communities (Hill, 1997; Zimmerman, 

1999) as a community’s population, lifestyle and built structures are more likely to 

survive controlled low-intensity fires rather than uncontrolled high-intensity fires, 

which are characteristically destructive (EMA, 1997; Zimmerman, 1999).  

 

The same pattern also applies to the “economics” of bush fires. An uncontrolled 

high-intensity bush fire can result in millions of dollars worth of damage, both in 

physical structures destroyed and lost incomes/production, to a local community 

(Franklin, 1999), while controlled prescribed fire programs are costed in the 

thousands to undertake and maintain (Franklin, 1999; Zimmerman, 1999). The 

potential financial implications of such decisions apply not only locally, but also at 

a state and federal level through disaster assistance and social welfare 

implications (EMA, 1997; Zamecka & Buchanan, 2000). Both the Ash 

Wednesday bush fires in 1983 and the Black Christmas bush fires in 2001/2002 

had substantial ramifications for the welfare system and insurance industry 

Australia-wide. Although the effects of the recent Victorian bushfires are yet to be 

seen in this sense, a similar impact is envisaged. 

          

The pattern is also supported by experience during the Queensland 2001/2002 

bushfire season. During this season, which was regarded as having the potential 

to be the worst in over twenty-five years, a number of areas across the state 

experienced severe bush fires, resulting in prolonged fire control efforts and 

localised property loss. However, several of the Rural Fire Brigades selected for 

this study reported to have only responded to four or five minor grass/bush fires 

each during this same season. This relatively low level of active “turn outs” was 
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attributed by several informants to the fact that the Brigades in question had the 

opportunity to invest significant effort in conducting prescribed burns before the 

fire season, reducing the potential risk to their local areas. Although admitting it 

was a cliché, one participant remarked that “time spent on prep is rarely wasted”.       

 

With such observations consistently supporting the use of prescribed fire 

programs, it was not unexpected to then find that a review of contemporary 

bushfire risk management practices worldwide also identified this strategy as a 

crucial element in maintaining both public safety and environmental health 

(Franklin, 1999; Greenlee, 1995; Mutch, 1994; Zimmerman, 1999). However, can 

it be objectively said that prescribed fire programs constitute a practice worthy of 

consideration for continued use within Queensland? In answering this question, 

although the information cited thus far has identified prescribed fires as having 

definite advantages, the same discussion has also identified a number of issues 

relating to their implementation. Therefore, although the strategy has been shown 

to be sound, it appears that it is not the strategy itself which should be 

questioned, but rather the decision-making process which supports its 

implementation.      

 

The field research undertaken for this study indicated that although firefighters 

were generally aware of the environmental benefits of fire, the sole focus when 

conducting prescribed fires was on their public safety rather than environmental 

implications. While this focus is understandable, it raises a number of 

Organisational, Legal and Communication issues relevant to the question of 

whether “best practice” operational standards are actually being achieved within 

Queensland. 

 

One Organisational issue repeatedly raised by participants was the training and 

the education of firefighters in the wider ramifications of prescribed fire programs. 

Currently, the training structure within the Queensland RFS comprises two levels 

of training courses (Adrian, 2001), both focused on the effects of environmental 
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factors on fire behaviour and fire suppression (RFS, 1996; RFS, 2000), but with 

no content dedicated to the effects of fire on environment management. My 

research identified a common attitude that the environmental aspects of bushfire 

risk management were widely regarded as the responsibility of local council 

authorities, the Department of Primary Industries (DPI), the Department of 

Natural Resources (DNR) and/or the Environmental Protection Agency (EPA) - 

and not Rural Fire Brigades [Refer to Table 9.2].    

 

Table 9.2 Remarks by Participants Regarding Prescribed Fires 

 

a) 
 

We’re volunteers. We don’t have the time or the training for environmental stuff. 
It’s an interesting thought, but I don’t think it would work for most Brigades. 
 

 

b) 
 

Well, I suppose the environment is not really our area. We look at fires and the 
public’s safety. Other groups are better equipped for that sort of thing. 
 

 

c) 
 

The local Rangers and greenies are better equipped for that, than what we are. 
 

 

 

However, the example of Brigade B conducting a controlled burn in a koala 

habitat discussed in Chapter Eight showed firefighters paying particular attention 

to the potential environmental implications of their work, by clearing fire breaks 

around trees identified as potential sources of food/shelter for the koala colony, 

as well as lighting fires at five-metre intervals when executing the prescribed burn 

itself. These measures effectively balanced fire safety with environmental 

management. Although it could be said that environmental management is the 

primary responsibility of other agencies, this example illustrates that, as 

Queensland’s primary bushfire risk management authority, the RFS is in a unique 

position to make a valuable contribution to environmental management while also 

maintaining public safety. In fact, given that several state government agencies 

and local councils already have in place environmental management programs, 

which include bushfire risk management in their strategies to maintain 

biodiversity (Welden, 2002), improved liaison between agencies would appear 

crucial.     



 

-162- 

An integrated approach to bushfire management is supported by the conclusions 

of a review of Western Australia’s Department of Conservation and Land 

Management’s prescribed burning practices (Lewis et al, 1994), and by 

successful programs conducted in areas such as South Australia (Miller, 2001) 

and California (Zimmerman, 1999). Whilst the specific characteristics vary 

between these examples, the integrated/interagency approach in all of them has 

resulted in increased levels of public safety as well as improved environmental 

management practices (Williams, 1998; Zimmerman, 1999). Such programs not 

only serve to demonstrate that prescribed fire is indeed an effective bushfire risk 

management strategy, but also that an integrated approach is required if its 

maximum benefits are to be realised.  

 

The Communication issues identified in relation to public opinion and attitudes 

towards prescribed fires highlighted that, although more informed in recent years, 

public opposition to prescribed fire programs still exists – an observation 

supported by Adrian (2001), Greenlee (1997) and a number of key informants. 

Indeed, a consequence of many “urban” families moving into “rural” areas is that 

land owners new to rural areas often underestimate and/or dismiss the value of 

prescribed fire strategies (Beebe & Omi, 1993). New rural residents often have a 

preconceived idea of having “nice bushy” properties without considering the 

increased fire risk that this can involve, as remarked on by Lichtman (1998). 

Such parties also have been found historically to have little knowledge of bush 

fires, both in terms of their potential impact and with regards to the fire history of 

their local area (Adrian, 2001; Thomas, 1995).  

 

The field research found that some newcomers to rural areas often had a limited 

appreciation of the true impact of severe bush fires, and of the role that strategic 

prescribed fires have in their prevention [Refer to Table 9.2a]. As one Brigade 

member quite aptly said of newcomers’ observed reluctance to undertake 

prescribed burns, “It might be inconvenient, but so are the alternatives....a good 

bush fire is not as pretty close up as what it looks like on the news”.  



 

-163- 

Table 9.2a Remarks by Participants Regarding Prescribed Fires 

 

a) 
 

The chances of a “real” fire having time to reach the house is remote I would think, 
and we don’t want to have fire and smoke from a “staged” fire that near to the 
house if we don’t have to. We should be right as is. 
 

 

b) 
 

I know that fire breaks are a good idea, but we don’t have the tools to do it, let 
alone the water to put it out. Anyway, I don’t think we’re really at risk here. 
 

 

c) 
 

We don’t want to damage our landscaping like that unless we have to. Anyway, 
they’re native plants, and aren’t they supposed to be fire retardant? 
 

 

 

Legal considerations also influence the utilisation of prescribed fire programs in 

Queensland. The Queensland RFS currently operates under the authority of the 

Queensland Fire and Rescue Service Act (1990), which defines the service’s 

statutory authority and responsibilities. The Act also defines the responsibilities of 

landowners with respect to fire safety, which include the responsibility to maintain 

fire safety on their property. Although an Authorised Fire Officer may recommend 

that a prescribed fire be conducted, and then arrange a Permit to Light Fire so 

that such a burn may be conducted legally and safely, the Act does not authorise 

the QFRS or Queensland RFS to initiate a burn without the consent of the 

landowner unless this is required as part of active fire fighting efforts. As a result, 

the Act is essentially self-regulatory in its requirements of landowners. 

 

Self-regulation has also been used in several other fields such as occupational 

health and safety, and the financial and dairy industries, where it has been found 

to regularly lower, rather than raise, the incidence of compliance to desirable or 

statutory standards (Quinlan & Bohle, 1991). Self-regulation, combined with the 

public scepticism about the need for prescribed fires discussed above, means 

that the potential for fuel levels being allowed to accumulate is arguably high 

(Beebe & Omi, 1993), resulting in an increase in the likelihood of high-intensity 

bush fires.   
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During my field research I encountered a number of frustrated Brigades who 

could see the potential of the increased fire risk, but could not implement or 

enforce a solution through the use of prescribed fire. Although many landowners 

do indeed follow advice when offered, there is no legally binding obligation for 

them to do so. This experience is not unique to Queensland, however, with other 

jurisdictions such as New South Wales and South Australia (Miller, 2001) also 

having encountered this problem. Indeed, this issue was prominently raised in 

the aftermath of the 2001/2002 Black Christmas fires in New South Wales, with 

legislation being changed so that New South Wales RFS crews can now conduct 

hazard mitigation programs on private property without requiring consent from 

the landowner (Adrian, 2002).  Although similar changes have also been 

discussed in Queensland (Adrian, 2002), at this time no decision has been made.   

 

  

Fire Breaks 

Fire breaks are widely regarded as an effective bushfire risk management tool, 

dividing larger areas into manageable sectors by providing a physical break in 

the continuity of combustible fuel. They are used regularly to complement 

prescribed fire programs, or as a singular control strategy where such programs 

are not appropriate because of environmental considerations (Pyne et al, 1996) 

or the proximity of combustible fuel to potential exposures (Adrian, 2002).  

 

This strategy actively contributes to bushfire risk management in three ways. 

Firstly, a fire break provides a natural defensive firefighting barrier which can be 

utilised to restrict the spread of a bush fire, as well as to provide protection for 

likely exposures such as built structures and/or plantation crops (Overton, 1996; 

RFS, 2000). Secondly, it provides a framework in which prescribed fires can be 

employed in a more controlled and precise manner. Thirdly, fire breaks also 

provide a less invasive means by which an ecosystem vulnerable to fire damage 

can be isolated and treated by methods such as regular slashing (CCWA, 2004; 

Gill, 1986; Pyne et al, 1996; WA Dept of Primary Resources & Energy, 1990) in 



 

-165- 

order to prevent fuel accumulation. In addition to this, fire breaks also have the 

secondary benefit of providing roads and access ways into vegetated areas for 

both fire fighters and forestry workers alike (Brown & Davis, 1973; Omi, 2005; 

Overton, 1996). 

 

Whilst these remarks do indeed provide a positive impression of this strategy, do 

fire breaks truly constitute “best practice”? This particular strategy is recognised 

by bushfire risk management agencies worldwide as being a “base” element of 

their overall management programs (Adrian, 2002; USFS, 2001; Zamecka & 

Buchanan, 2000), a notion which is supported by many research findings 

(CCWA, 2004; Gill, 1986; Overton, 1996; Pyne et al, 1996; USFS, 2001; WA 

Dept of Primary Resources & Energy, 1990).  

 

However, while fire breaks find their strength in the “break” they provide in the 

continuity of combustible fuel, they are more likely to be effective in the case of 

low-intensity fires rather than high-intensity fires (Foster, 1976; McPhee, 2004; 

Pyne et al, 1996). This is due to the fact that low-intensity fires are more likely to 

be “surface fires” restricted to lower vegetative layers, whereas high-intensity 

fires result in the ignition of all vegetative layers, often developing to become 

“crown fires” (Overton, 1996; RFS, 1996).  

 

While surface fires can be contained through fire breaks and/or direct attack 

strategies, crown fires are highly intense in nature and are inherently difficult to 

contain, often “jumping” fire breaks due to spotting ahead of the main fire front 

(Adrian, 2002; Pyne et al, 1992). Subsequently, although fire breaks do stand to 

offer definite benefits for bushfire risk management programs, they are not a 

“perfect” control strategy. It would appear that, as with prescribed fires, it is not 

necessarily the strategy itself which will determine whether fire breaks are most 

appropriate for Queensland, but rather the manner in which they are used which 

will determine that answer. Perhaps the key consideration again relates to 

Physical issues, namely the question of how wide a particular fire break should 
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be. This will depend on topography, the type and density of vegetation, and a 

local area’s fire history (Overton, 1996; RFS, 2000). Through a series of 

controlled low-intensity fires, the CSIRO found that fire breaks under 4.5 metres 

wide were breached 83% of the time, where fire breaks of 4.5 to 15 metres wide 

remained secure (RFS, 2000). In a high-intensity fire, however, the same 

research found that fire breached 100% of the smaller fire breaks and 55% of the 

wider fire breaks (RFS, 2000). In analysing these results, it was also identified 

that a key factor was the proximity of trees to fire breaks, with 20 metres 

appearing to be the distance at which significant differences were observed 

(RFS, 2000). Further, the issues of crown fires and subsequent spotting were 

both raised, with the larger incidence of fire breaks being breached occurring 

where trees were again in closer proximity (RFS, 2000). Therefore, these results 

would appear to indicate that a desirable size for a fire break would be 

approximately 4.5 to 15 metres in lightly vegetated areas, and 15 to 20 metres in 

heavily vegetated areas. 

 

Although a variety of fire break sizes were observed in the performance of this 

study’s field research phase, most were used as short-term safety barriers for 

prescribed fires, rather than as long-term fire breaks. The size of such breaks 

was restricted to between two and five metres for two reasons. Firstly, the fires 

were ignited along the fire break itself. Therefore the fire intensity at the perimeter 

of the fire break would be low as the fire front would be advancing and growing in 

intensity away from the formed break and towards the centre of the area in 

question. Secondly, the fire was closely patrolled by fire fighters, ensuring that 

the fire break/s could not be compromised.  

 

While the size of long term fire breaks were also found to vary significantly  

[ie. between 5 and 15 metres], the decision-making process was found to be 

based on the CSIRO findings discussed above, which form part of the 

Queensland RFS “Level Two” training course. Such decisions also took into 

consideration an area’s topography, its fuel type and density, local knowledge of 
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an area’s fire history and the proximity of exposures when determining the size of 

such fire breaks. While not all fire breaks were implemented and maintained in 

the form of “mineral fire breaks”, the manner in which they were implemented 

effectively achieved the goal of breaking the continuity of combustible fuel. This 

involved the regular removal of vegetation and/or the maintenance of minimal 

grass heights, with both these methods being preferred by most of the sample 

brigades to the higher maintenance mineral fire break option.  

 

As with prescribed fire programs, although fire fighters were generally aware of 

the environmental benefits of fire breaks, their main focus was primarily on the 

issue of maintaining levels of public safety. Again, this is understandable, given 

that the potential implications for the social and economic welfare of communities 

in failing to implement such strategies are significant (Franklin, 1999; Hill, 1997; 

Zimmerman, 1999). This has been demonstrated in the case of numerous bush 

fires within Australia and overseas, with post-fire investigations often identifying 

adequate fire breaks as constituting an important component in post-incident risk 

management strategies (Adrian, 2002; FEMA, 1995). 

 

Communication and Organisational issues also affect the impact of the fire break 

strategy. Consistent with earlier research (Adrian, 2002; Beebe & Omi,1993; 

Lichtman, 1998; Thomas, 1995), informants in this study confirmed that 

“newcomers” appear to have preconceived notions about managing a “bush” 

property, including underestimating not only the need for fire breaks, but also the 

desired scale or size of such breaks [Refer to Table 9.3].  
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Table 9.3 Remarks by Participants Regarding Fire Breaks 

 

a) 
 

We like the trees and shrubs close to the house. It gives the look and the privacy 
we wanted went we moved out here. 
 

 

b) 
 

Well, we religiously keep out gutters clean – the trees are fairly close you know, 
but I haven’t thought about having a fire break near the house. Do you think we 
need one? 
 

 

c) 
 

I know they’re close to the house, but we do keep them as pruned and as green 
as we can. No one in the area has a problem in that way, I don’t think. 
 

 

While it was not uncommon for such residents to claim to mow the lawns near 

their house to keep “snakes and fires at bay”, they also planted or maintained 

shrubs and trees near the house to provide some “shade and atmosphere”. In 

most cases such vegetation did not present a sizable fire hazard to the house or 

structure, but in some the risk was significant. However, these observations show 

that the current community risk perception about the maintenance of fire breaks 

on properties is somewhat misinformed. 

 

The Organisational issue again related to Queensland RFS awareness/training. 

As previously stated, under the Queensland Fire and Rescue Service Act (1990), 

the landowner has the responsibility to maintain fire safety on his/her property. 

However, unlike prescribed fires, with which the QFRS and/or Queensland RFS 

may essentially only adopt an advisory role, the Act gives the Commissioner or 

an Authorised Fire Officer the statutory authority to enforce the use of fire breaks 

on private properties – a fact which, it became evident, a significant number of 

participants [of which I was one] were not aware. Subsequently, the frustration 

observed as being shared by many firefighters involved with this study would 

appear to be somewhat misplaced with regards to the issue of fire breaks.   

 

Although the firefighters involved with this study were well aware of the benefits 

afforded by fire breaks for public safety management, such an observation would 

appear to indicate that this particular strategy may not getting used to its full 
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capacity. This notion was found to be shared by a significant number of fire 

fighters involved with this study, with many being able to recall accounts of fires 

which could have been easily contained if adequate fire breaks had indeed been 

in place.  

 

 

Permit to Light Fire System 

In contrast to the two previous strategies, which are aimed specifically at fuel 

management, this strategy is aimed at reducing the risk of bush fires through the 

controlled burning of waste products, as well as accumulated fuel loadings.  

 

Established in Queensland in the 1920s, the Permit to Light Fire [Refer to 

Appendix 3] system is overseen by the state’s 2700 volunteer Fire and Chief 

Fire Wardens (QFRA, 2000). Although a Permit to Light Fire is not required if a 

particular fire is to be used for sugar cane harvesting or for the burning of an 

animal carcass, a permit is required for other fires which exceed two metres in 

any direction  (Hopkins, 2000). Before such a permit is issued, however, the 

Warden must be satisfied that reasonable efforts have been made by the 

applicant to advise neighbouring parties of their intention to ignite a fire, and that 

no legitimate objections have been received within a reasonable time frame; that 

the fire will not put at risk public safety and/or property; that appropriate fire 

suppression is available if needed [which may specifically require the presence of 

the local Rural Fire Brigade]; and that alternative methods of fuel management, 

such as slashing/chipping and chemical treatments, have also been considered 

(Hopkins, 2000; QFRA, 2000). The permit will also specify safety precautions 

determined by the Warden as being necessary (Adrian, 2001). 

  

Under the Queensland Fire and Rescue Service Act (1990) such permits are 

required all year round (Hopkins, 2000), and whilst applications for such permits 

may be oral, written, or by fax or phone, approvals must be in writing and must 

be in the possession of the applicant before the fire can  be lit (Hopkins, 2000). 
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Once issued, a permit is then valid for one month, although it can be cancelled by 

the issuing Warden in the event of designated fire bans or as a result of an 

increase in fire risk levels (Adrian, 2001; Hopkins, 2000).   

 

Although similar fire permit systems also exist in New South Wales, South 

Australia and Victoria, they differ in that permits in these states are only required 

during designated fire danger periods, and are issued by local government 

agencies rather than by the primary state fire authority (CFA, 2002; CFS, 2002; 

New South Wales RFS, 2002). Given such fundamental differences, two 

questions central to this study are raised: [i] Is the Permit to Light Fire system an 

effective bushfire risk management system?; and [ii] does the Queensland Permit 

to Light Fire system offer any advantages over the systems used in the other 

states?    

 

As reliable statistics on fire incidence in Queensland before the introduction of 

the system are not available, a quantitative analysis of the impact of this strategy 

is not possible. Even if such data did exist, however, the quality of conclusions 

drawn from such an analysis would also be debatable due to the dramatic 

changes in demographics and seasonal variations in environmental conditions 

experienced over such an extended period. However, in the absence of such 

empirical evidence, a qualitative analysis is possible based on the range of 

anecdotal evidence which is available. 

 

Such evidence suggests that the Permit to Light Fire system is indeed an 

effective bushfire risk management strategy, with its characteristics reflecting 

established general risk management principles. In particular, the strategy finds 

its strength in its active utilisation of local knowledge of fire history; its promotion 

of community awareness; and in the fact that it is employed as a means to 

ensure that fires lit intentionally by property owners remain controlled. In this 

manner, the permit system provides a simple framework in which prescribed fires 

can be conducted safely and with the knowledge of fire authorities.  
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The advantage of the Queensland fire permit system over the other states is 

essentially two-fold. While Queensland’s fire permit system is state government 

based and centralised in its structure, the other states mentioned have delegated 

such responsibility to local government agencies. Although both effectively 

access local knowledge of an area’s fire history, to delegate such responsibility to 

a large number of agencies introduces an inherent organisational weakness as 

each agency has its own statutory standards/policies (FEMA,1995; Greenlee, 

1997); with the standards of training also inevitably varying between agencies.  

 

This comparison is compounded by the fact that the Queensland system requires 

a permit all year round, whereas the other states only require one during 

designated fire danger periods. While it is difficult to demonstrate the statistical 

significance of this difference, due to the significant variations in demographic 

profiles and levels of fire risk, the principles of bushfire risk management again 

suggest a basic argument. Put bluntly, although local authorities are able to 

differentiate between periods of the fire season and then issue permits 

accordingly, a fire which has the potential to spread beyond a controlled event 

will not respect such limitations and could occur at any time of the year. 

Therefore, to only require fire permits during “designated” fire danger periods 

would appear to contradict the very basis of bushfire risk management – the 

prevention of all uncontrolled bush fires.           

 

Supporting such conclusions, Hopkins (2000) also identifies the Permit to Light 

Fire system as an effective strategy which is robust enough to remain in place 

well into the 21st century and points to improved training for Fire/Chief Fire 

Wardens currently being developed by the Queensland RFS to ensure that the 

permit system remains an effective risk management strategy in the coming 

years. Although similar support was also identified amongst the sample Rural 

Fire Brigades involved in this study, each of which strongly endorsed both the 

Permit to Light Fire and Fire Warden systems, two key issues were identified as 

impacting on the effectiveness of the Permit to Light Fire system.  
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The first of these issues refers to the Social influences involved. Although 

Wardens are independent of Brigades, both in terms of daily operational matters 

and organisational structures, effective liaison between them is important as each 

complements the role of the other (Adrian, 2002).While such liaison was indeed 

found to be good overall in the selected Rural Fire Brigades, some concerns 

were raised by a small number of members about favouritism towards “mates” by 

some Wardens in the granting of permits [Refer to Table 9.4]. Even though a 

definitive conclusion cannot be drawn regarding such comments within this 

study’s parameters, they serve to highlight that any organisation and/or activity 

which involves community members holding a position of responsibility has the 

potential to result in such claims being made (Dick,1991;Salter, 1997).  

 

Table 9.4 Remarks by Participants Regarding Permits to Light Fire 

 

a) 
 

The conditions on some permits seem a lot different to others, from what I hear. 
I’m no expert, but there seems to be a fair bit of variation….a bit unfair. 
 

 

b) 
 

Some people around here seem to get their permits a lot easier than others. I’m 
not complaining, but some seem to get preferential treatment if you know what I 
mean. Maybe I’m wrong, but that’s the way it looks to me. 
 

 

Communication is also an important factor in such community-based programs, 

with urbanisation again being found to affect the implementation of the permit 

system. Although the majority of “urban” families moving into “rural” areas were 

accustomed to fire restrictions, many were reportedly not aware of the 

requirement to have a permit for a fire over two metres in any direction. When 

asked, many Brigade members and Wardens could recollect incidents in which 

new residents thought that there would not be a problem in lighting a small fire on 

their property, often also being unaware of the potential for an incorrectly 

conducted fire to spread and develop into a significant bush or grass fire... after 

all, it was “only a small fire to get rid of some rubbish”. Even though prominent 

Fire Danger Level signs in rural areas feature notations such as “No fires without 

a permit”, Wardens still reportedly have to occasionally raise the issue with 

residents who have lit a fire, typically to “burn some cuttings from their garden”. 
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Public Education 

Arguably the oldest form of risk management (Kasperson & Stallen, 1991), risk 

communication/public education programs have been regularly identified as the 

foundation for implementing subsequent community-based initiatives (Guttman, 

2000; Scanlon, 1990). Not only do such programs have the potential to modify 

target behaviours, but they can also provide a framework on which further 

strategies can then be based (Coburn et al, 1991; Morentz et al, 1982; United 

Nations: UN, 2004).  

 

Certain characteristics have been identified as required for effective public 

education programs. Firstly, such programs should utilise those mediums which 

are available [ie. mass media, public information sessions, internet etc] and 

which facilitate access to all sectors of the community (Filderman, 1990; Willis & 

Okunade, 1997).  

 

Secondly, the focus of such programs should be well defined, both in terms of 

their subject matter and their target population (Cvetkovich & Earle, 1991; Willis 

& Okunade, 1997). Such information should also be objective in nature (Krimsky 

& Golding, 1992) and not too “technical” in its terminology (Renn & Levine, 1991).    

 

Thirdly, public education programs should be aimed at persuading and educating 

a community of the benefits of certain behaviours, rather than coercing and 

dictating desired behavioural patterns (Guttman, 2000; Marks, 1990; Renn & 

Levine, 1991). In doing so, a program should be relevant to a target group’s 

needs, and the perception of the benefit offered should outweigh the perception 

of the risk in question (Frewer, 1999).   

 

Fourthly, given that risk perception is largely a function of social values and 

personal experiences (Bennett, 1999; Frewer, 1999; Langford et al, 1999), risk 

communication programs should actively consider the target population’s social 

context and local history (Guttman, 2000; Krimsky & Golding, 1992).  
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Finally, public education programs should also be regularly reviewed (Stallen, 

1991) to maintain the relevance of programs and consider not only subject matter 

but also changes in the profile of target populations (Guttman, 2000; Krimsky & 

Golding, 1992).  

 

The question remains as to whether these elements are reflected in the bushfire 

related public education programs currently being undertaken by the 

QFRS/Queensland RFS. In answering this, public education strategies within 

Queensland currently utilise several mediums, ranging from car stickers and 

information pamphlets/posters, to public awareness displays, the use of the 

internet and media coverage/advertising. In a manner consistent with the 

principles of risk communication, these strategies feature information which is 

clearly defined, stated in “layman” terms, and relevant to a large sector of the 

state’s population. The use of illustrations and photographs throughout these 

strategies appear to be an effective manner by which to not only “frame” the 

issue of bushfire safety, but also to reinforce the safety message/s at the centre 

of the education campaign.            

 

One initiative of particular interest was the Blazer the Bear program, which is 

currently in operation in both urban and rural areas. This involves a firefighter 

dressed in a koala costume with a fire turnout coat and helmet attending schools 

and public education displays. Staff and volunteers involved with this program 

have reported favourably on this approach, citing noticeable increases in safety 

awareness amongst children, and the public overall. This experience is reflective 

of findings in other jurisdictions, where the same idea has been used with great 

success in promotional campaigns targeting children (Filderman, 1990), and 

represents a powerful educational tool focusing on a target group which is a 

noted source of fires due to a fascination/desire for experimentation.        
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In employing these strategies, the QFRS and Queensland RFS are targeting 

individual [micro level] behaviours, with such programs having been found to 

enjoy better results than programs which target societal [macro level] behavioural 

change (Egger et al, 1990; Guttman, 2000; Krimsky & Golding, 1992). Another 

example of such an approach is the successful environmental slogan, “Think 

Globally. Act Locally”. In both cases, although the goal is wider [macro level] 

public health and safety, the programs are aimed at individual [micro level] 

behavioural change, focusing on what an individual can do to improve their 

personal health and safety, as well as that of the wider community. In framing the 

programs this way, the potential consequences of action or inaction are made 

personal, thus empowering the individual and providing a context in which the 

issues involved are “real” (Krimsky & Golding, 1992; Langford et al, 1999) and a 

sense of ownership developed.     

 

While these considerations suggest a positive appraisal of the current public 

education programs being conducted by the QFRS/Queensland RFS, the final 

issues of program review and whether such programs do indeed constitute “best 

practice” remain. The programs are indeed reviewed on a regular basis by the 

QFRS and Queensland RFS. The performance indicators used involve a review 

of programs in comparison with contemporary practices, as well as an evaluation 

of public awareness levels. Although the dynamic nature of environmental factors 

and demographical profiles both have the potential to skew statistical analyses, 

such data is also used as a means of directing such programs, with the main 

application being in relation to indicators which identify the potential severity of an 

upcoming fire season. Based on such assessments, it does appear that the 

current public education programs being conducted by the QFRS/Queensland 

RFS are indeed effective in their design and delivery. As to whether they are truly 

“best practice”, however, is a more complex question, which needs to take 

account of both Organisational and Social issues.   
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Firstly, with regards to the Organisational issues, although public education 

programs are often conducted by local council agencies, the Queensland RFS is 

the state’s primary bush fire control authority. As a result, Brigades are often 

relied on by local councils to “lead the way” in conducting bushfire education 

programs. However, it was observed that some Brigades dedicated considerably 

more time to public education duties than others, as a result of two main factors. 

Firstly, Rural Fire Brigades are voluntary, and therefore the time that members 

have to dedicate to Brigade duties are subject to other commitments such as 

employment and family. Closely linked to this is the fact that Brigades also vary 

substantially in the resources at their disposal, ranging from the number of active 

members to the availability of appropriate public display equipment.  

 

Could such issues be resolved by improved inter-agency cooperation, or by 

incorporating such initiatives with established community-based programs, such 

as “Neighbour Watch” or “Safe Communities”? Both options have been found in 

other jurisdictions to be effective (Miller, 2001; Mitchell, R., 2002; Toft & 

Reynolds, 1997), and warrant consideration. However, a more detailed 

discussion of such options will be presented in a later part of this section rather 

than at this time. 

 

Secondly, the Social issue of increasing urbanisation was raised as impacting on 

public education programs. In particular, the regularly increasing population 

levels in rural areas have introduced the need for a prolonged program cycle, 

with this often being observed to result in the Queensland RFS and local 

Brigades playing “catch up” with the changes in demographic profiles. While bush 

fires clearly have an emotional resonance with the public, especially after a 

series of major fires had received media coverage, it was interesting to note that 

the overall public awareness of basic facts about bush fires was somewhat 

limited and/or incorrect, as detailed in Table 9.5.  
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Table 9.5 Remarks by Participants Regarding Bush Fires  

 

a) 
 

A fire approaching the house? I haven’t thought about it other than keeping a tank 
full near the house. If the hoses failed, I suppose I’d just jump in the tank as a 
refuge – it’s a sturdy old steel one, not one of those new plastic ones.  
 

 

b) 
 

A fire coming at me on my property? I would make my way up that hill there to the 
road. That would be a good safe spot. My mobile works better up there too. 
 

 

c) 
 

You can’t stay in a car in a fire can you? The tanks blow up. I would leave the car. 
 

 

Consistent with the work of Lichtman (1998) and Toft & Reynolds (1997), it was 

found that while the increased awareness and heightened emotions were the 

result of news media coverage of severe bush fires, the misconceptions were the 

result of the entertainment media incorrectly portraying and dramatising aspects 

of bush fires – especially the “Hollywood myth” that a car’s petrol tank will 

explode in a bush fire, whereas in fact a car is a safe refuge which is  

recommended to be used if surrounded by a bush fire. 

 

 

Building Codes  

As discussed, the increased popularity of rural style living and of having “urban” 

houses nestled discreetly within bushland settings, have jointly contributed to an 

increase in the level of risk that bush fires pose to communities (Adrian, 2001; 

Mitchell, C, 2002; FEMA, 1995). While such lifestyles are desirable, the built 

environment must not only be able to accommodate the wishes of their 

designers, but also be able to survive the many hazards that the natural 

environment has to offer [ie. bush fires, seismic activity, floods, cyclones etc].  

 

Although this delicate balance is sometimes difficult to achieve “creatively”, 

building codes provide a framework by which it can be achieved “safely” (EMA, 

1991; Gillespie, 1991; King, 1998; Oliver, 1986). Universally supported by 

practitioners and researchers alike as being key components to effective disaster 

risk management, strict building codes have been developed in virtually every 
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jurisdiction of developed countries. Although such codes incorporate many 

localised threats in their standards/requirements, only those relating to bushfire 

risk management are of interest to this study.  

 

Like other states, Queensland currently employs the Building Code of Australia 

(1996) as the means by which to regulate structural requirements. This Code is 

defined by the Australian Building Codes Board (ABCB) and implemented by 

local council authorities, which may also subsequently exercise discretion in 

imposing additional requirements. The Code addresses all aspects of a built 

structure’s characteristics, and incorporates additional requirements for 

structures built in bushfire prone areas, referring to AS 3959 Construction of 

Buildings in Bushfire-Prone Areas Standard (Standards Australia, 1999) as the 

means of determining the level of bushfire risk [ie. low, medium, high or extreme].       

 

The Code and Standard combine to address all potential exposures, ranging 

from stipulating external construction materials and support requirements, to 

restricting the likelihood of ignition from embers penetrating vulnerable areas 

such as eaves, fascias, vents and roof spaces. These stipulated requirements 

also refer to the determined level of bushfire risk present, with this calculation 

incorporating factors such as vegetation type, density and proximity, as well as 

the degree of slope on which the intended structure is to be built. Such 

considerations constitute an effective range of data which is required to 

determine the potential intensity of an advancing bush fire front as a structure 

which has survived the primary fire front [where its intensity is at its greatest] will 

most likely survive the fire incident overall.    

 

While such features do indeed place the current system in good standing, 

reflecting current practices/principles of other systems being used internationally 

(FEMA, 1995), three issues were identified relevant to the system’s 

implementation and whether it constitutes a “best practice” standard for 

Queensland’s specific requirements.  
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Firstly, although the cited requirements are concerned with pre-construction 

characteristics, what regulatory mechanisms are in place to cater for post-

construction changes? For example, while the environmental profile of a planned 

house results in a “medium” bush fire danger rating before construction, post-

construction landscaping and development can effectively change the same 

property to a “high” bushfire danger rating. As a result, the house – originally 

approved for a “medium” risk environment – is now effectively under-protected for 

the existing “high” fire danger level. This situation raises the Legal issue of 

whether the building codes should be implemented in coordination with land 

management codes. This issue has been regularly raised by both practitioners 

and researchers (FEMA, 1995; Rice & Davis, 1991), with the Australian Fire 

Authorities Council recently renewing calls for more comprehensive building 

codes and better links between items of legislation (Jones, 2001). Furthermore, it 

again raises the issue that although the QFRS/Queensland RFS are able to give 

advice to landowners, they have no statutory authority by which to enforce 

desirable practices. 

 

The second issue involved in the implementation of this strategy relates to the 

Organisational structure employed. Although the Code constitutes a national 

standard, its application and enforcement is at a local government level. While 

this has the benefit of enabling local councils to implement additional 

requirements to the Code due to area-specific characteristics, it also introduces a 

potential lack of uniformity in the Code’s interpretation between local councils, as 

well as the potential for local pressures on authorities to influence the approval 

process for submitted plans (Salter, 1997). In a manner similar to remarks on the 

Permit to Light Fire system, some study participants again referred to favouritism 

being given to certain parties when plans were submitted for approval by the 

local council. Although such claims could be neither proved nor disproved within 

the context of this study, such perceptions serve to again raise the point that 

such issues have to considered when developing or implementing any such 

strategy. 
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Finally, an Economic issue arose in a variation on a familiar question: should 

buyers be subjected to higher purchase prices resulting from increased building 

costs due to “safeguarding” houses from bush fires, or should the same buyers 

enjoy lower purchase prices at the risk of incurring greater losses in the event of 

a bush fire? Although the term “prevention is better than the cure” is well suited to 

this issue, community attitudes do not always reflect this. Work by Fitzpatrick & 

Mileti (1994) and Handmer (1995) has shown this to be the case, with this 

attitude also observed in some participants in this study. In particular, it was 

noted that some residents in the areas surrounding the target Brigades were of 

the opinion that they would prefer lower purchase prices and then be left to 

safeguard their own houses, combining property maintenance with a reliance on 

home insurance policies to recover losses. Such attitudes have the potential to 

shift the economic impact from the local [ie. home purchase price] to the wider 

community [ie. insurance premiums], issues which will be raised again in the 

section on Economic Incentives later in this chapter. Although such attitudes 

were admittedly found to be in the minority, they serve to highlight that such 

attitudes are indeed present within communities where there is an inherently 

higher risk of bush fires.    

 

 

Land Management Codes  

Literally providing the foundation for building codes, land management codes are 

a means by which development can be regulated in order to reduce the level of 

potential risk to communities from natural disasters (King, 1998; Oliver, 1986; 

Reeves, 1993; Zamecka & Buchanan, 2000). Land management codes ensure 

that development is not undertaken in areas identified as an unacceptable risk, 

with this decision process being based on profiles resulting from thorough checks 

of an area’s history (FEMA, 1997; Reeves, 1993).  
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The majority of land management codes are primarily concerned with applying 

restrictions to areas prone to events such as floods and/or seismic activity. Only 

a minority of codes also extend their scope to consider the risk of high bushfire 

incidence. More commonly, bushfire-related land management was achieved in 

many jurisdictions through the facilitation of input by bushfire risk management 

agencies to development proposals (DeGrosky, 1997; Leigh, 2001). Although this 

input has been found to be rarely overlooked by developers (Leigh, 2001), often 

there is no legal obligation for them to incorporate such advice - a potential 

concern which echoes those raised previously in this chapter in relation to 

Prescribed Fires. This is particularly true of the Australian experience, with states 

such as Queensland (Adrian, 2002) and South Australia (Leigh, 2001) currently 

employing systems in which input by the relevant bushfire agencies is not 

necessarily binding. Although a number of informants approached during this 

study stated that such input was most often adopted by developers, all continued 

on in their remarks to emphasise that such advice was not legally binding, with 

many also voicing concerns about the potential shortfalls of such a management 

system. Although it was readily stated that the current system in Queensland did 

indeed enjoy a high level of cooperation between stakeholders, it was equally 

remarked that perhaps a more structured system would provide Queensland with 

a better framework.  

 

These remarks closely reflect an observation, cited within the 1994 Queensland 

Bush Fire Strategy Report , that many local government agencies [which are 

responsible for development approvals within their own jurisdictions] often failed 

to heed advice from the Queensland Rural Fire Service, raising the question of 

whether a more regulated land management system should be implemented in 

Queensland. Such a proposition is not new to Queensland nor to many other 

jurisdictions worldwide, the majority of which have been confronted by the 

additional risk management problems associated with a seemingly ever 

increasing urban-rural interface. As a consequence of the growing popularity of 

rural style developments, the inherent increase in risk to communities from bush 
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fires has seen a marked rise in calls for a more regulated stance on such 

developments by both fire managers (Adrian, 2001; Thomas, 1995) and 

researchers (Cortner & Lorensen, 1997; Reeves, 1993; Rice & Davis, 1991).  

 

In calling for regulation, such groups have not just focused on restricting site 

locations alone, but also on vegetation management, as both these 

considerations will directly impact on fire behaviour as well as a structure’s 

survivability. Similar issues were also identified by a number of participants at the 

sample Brigades visited during the course of this study, with many being able to 

readily identify properties which constituted a high bushfire risk due to poor 

planning and vegetation management. Many participants also voiced their 

frustration at the “stupidity” that they had witnessed over the years resulting in 

firefighters being unnecessarily put at risk to control fires on properties which 

could have been easily avoided through simple preventative measures [Refer to 

Table 9.6].  

 

Table 9.6 Remarks by Participants Regarding Land Management  

 

a) 
 

We don’t want a garden that looks overworked. We want the natural look, you 
know, so we have let it “have its own head” to a degree. We mow around it, but 
that’s about it. 
 

 

b) 
 

To be quite honest, I’ve never thought about it except for looking out for snakes 
near the house. I suppose it is a bit close, but we like the feel it gives the house. 
 

 

c) 
 

We have been told by a friend who is a Brigade Volunteer that things are a bit 
close. But, I work from home the bulk of the time, so I can keep an eye on it OK.  
 

 

Although similar concerns could undoubtedly be found in every other jurisdiction 

in question, perhaps the most compelling evidence in favour of increased 

regulation can be found in the almost annual destruction of houses by severe 

bush fires in particular regions of California which are well documented as 

bushfire prone. While the destruction of houses in this manner is undoubtedly 

tragic, it illustrates the potential consequences of failing to consider bushfire 

management issues when planning developments.        
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But, would such as system constitute “best practice” within the context of 

Queensland? While an amicable system of cooperation between stakeholders 

would indeed be the most desirable framework, experience has shown that a 

more regulated approach is required. However, to develop and implement such a 

system, a number of key Organisational and Legal considerations need to be 

addressed. The land management system in Queensland is currently local 

government based. While this has the benefit of accessing local knowledge, it 

also has the potential to subject the management process to local pressures as 

well as introducing the potential for a lack of uniformity, in matters ranging from 

enforcement to the manner in which bushfire prone areas are designated, 

between local jurisdictions - issues similar to those raised previously in relation to 

the current building code system. However, could both these issues be 

addressed by instituting legislation at a state government level? And should such 

legislation incorporate vegetation management as well as site restrictions?  

 

Although further research appears to be required in order to achieve a definitive 

answer to these questions, work by FEMA (1997) and Rice and Davis (1991) 

indicates that these issues could indeed be addressed by a more regulated, 

comprehensive state level management system. This proposition was also 

supported by a number of key informants to this study, one of whom indicated 

that such a system is currently under consideration by a number of Queensland 

government departments/agencies.  

 

Such a system would also have potential Social and Economic implications, 

particularly for developments and town planning. Given the increasing popularity 

of rural developments and urban constructions in densely forested settings, it is 

envisaged that industry and commercial groups and community representatives 

may lobby against any new legislation. This has been the experience in many 

jurisdictions (Rice & Davis, 1991), and given the market pressures observed with 

respect to the type of developments at the heart of such legislation, it is 

suggested that similar pressures can be expected in Queensland as well. 
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Community-Based Fire Management Committees 

As with many countries, the Australian emergency management system depends 

largely on volunteer involvement (EMA, 1997; Teaford, 1998), with each state 

and territory having its own range of volunteer emergency service groups such as 

the SES, Rural Fire Brigades, and marine rescue services. With the benefits of 

such groups recognised internationally as extending beyond the obvious 

economic advantages (FEMA, 1995; Scanlon, 1991; United States Forest 

Service: USFS, 2001) to also include increased community awareness and 

preparedness, and direct access to localised knowledge (Beringer, 2000; USFS, 

2001; Zamecka & Buchanan, 2000), it is clear that such organisations do 

undoubtedly play an integral role in disaster risk management and maintaining 

community safety. Of these groups, however, the particular focus of this 

discussion concerns the community-based fire management committees which 

are found in the states of Victoria and South Australia. 

 

In Victoria the “Fireguard” program is a community-based bushfire safety 

education package aimed at adapting the CFA’s generic bushfire safety initiatives 

to develop risk management strategies specific to a localised area, usually 

divided into street-based sectors (Henneken, 2001). This program is concerned 

with developing self-directed local action groups, initiated by the residents 

themselves, which draw on CFA facilitators as sources of information only rather 

than as program coordinators (Oates, 1997). Following the principle of 

developing a sense of “local ownership” by group members, Fireguard group 

meetings are also usually held at members’ residences, with the frequency 

ranging from yearly to monthly depending on the group itself (Oates, 1997).   

 

Since its inception in 1993, the Fireguard program has shown significant growth 

(Oates, 1997), finding its strength in the fact that it is based on small groups of 

local residents who have chosen to make such a commitment out of personal 

interest and/or concerns (FEMA, 1995; Guttman, 2000; USFS, 2001). Similarly, 

despite initial suspicions by local volunteer Brigades as to the potential impact of 
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this program on their role in bushfire management, many Brigades are now also 

actively participating in its activities and supporting their local Fireguard groups 

(Henneken, 2001). While the program’s impact is yet to be defined statistically, 

as a result of both the program’s relatively short operating period and the 

dramatic changes observed in community profiles over this time, anecdotal 

evidence suggests that bushfire-related property damage in Fireguard program 

areas has been marginally less over this period compared to that in non-

Fireguard areas (Henneken, 2001; Oates, 1997).  

 

Additionally, the Fireguard program has also been deemed by the South 

Australian CFS as being successful enough to form an appropriate framework for 

its recent “Firesafe” program (Miller, 2001). This is very similar in its format to the 

CFA’s program, and has received strong community support since it commenced 

in 1999 (Miller, 2001). Although initial indications of this program are positive, as 

with the CFA program, its “true” impact on community bush fire safety requires a 

longer operating period before significant conclusions can be accurately drawn.  

 

In addition to the Firesafe program, the CFS has also developed a network of 

District Bushfire Prevention Committees, established under the Country Fires Act 

1989 (Miller, 2001), responsible for developing and maintaining a District Bushfire 

Prevention Plan. These Committees work with a local Council’s Fire Prevention 

Officer, a statutory position, in planning and undertaking preventative measures 

aimed at reducing risk from bush fires. These district structures are supported by 

Regional Bushfire Prevention Committees and CFS Regional Prevention 

Officers, who provide training and logistical support (Miller, 2001).  

 

By adopting such an approach in these programs, the CFS has effectively 

continued the notion of combining local ownership with centralised support. In 

doing so, not only will technical expertise be actively combined with local 

knowledge, but community awareness and participation also stand to be 

enhanced (Scanlon, 1991; Zamecka & Buchanan, 2000).  
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Community-based programs, such as these, are indicative of the direction being 

followed by contemporary bushfire risk management (Adrian, 2001; FEMA, 1995; 

Guttman, 2000; Scanlon, 1991; USFS, 2001). By actively combining the historical 

knowledge of local residents with the resources and technical expertise of 

bushfire agencies, such programs are representative of what could be termed 

“best practice” trends. In Queensland, however, such committees are not a 

universal component of the bushfire risk management system (Weldon, 2002). 

Although a number of local councils do have similar committees, there is no 

statutory or program requirement for them to do so. Therefore, the existence of 

groups akin to the Fireguard and Firesafe programs are essentially in the hands 

of local councils, rather than forming part of a coordinated state-wide program. 

 

In Queensland, the main “local” structure in bushfire risk management is the 

volunteer Rural Fire Brigade, whose duties extend beyond that of fire 

suppression to also include a public education role. While this structure has been 

found to be an effective system to date, would a program similar to the Fireguard 

and Firesafe programs prove to be more advantageous? Based on the 

experiences of bushfire agencies in other jurisdictions (FEMA, 1995; Guttman, 

2000; Henneken, 2001; Miller, 2001; Oates, 1997; Scanlon, 1991), the answer to 

this question would indeed appear to be “yes”. In fact, perhaps such a program 

would prove successful in providing an appropriate medium to also address the 

Social and Organisational issues identified with the existing public education 

strategies previously discussed in this chapter. In this sense, it is indeed worth 

considering. However, developing and implementing a Fireguard/Firesafe type 

program in Queensland would require attention to a number of Organisational, 

Legal and Economic issues.    

 

The current organisational structure in Queensland is one in which a number of 

Rural Fire Brigades within the same District may combine to form a Rural Fire 

Brigade Group, which is essentially a “middle management” body based on local 

council boundaries, responsible for liaising with local council agencies and 
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coordinating Group resources in the event of a major incident involving more that 

one Brigade. Based on this structure, it is envisaged that any Fireguard/Firesafe 

type program would be coordinated by local Groups as they are the focal point of 

communication between Rural Fire Brigades, Inspectors and local councils. 

Other issues such as training and intra/inter-agency dynamics, however, also 

need to be addressed when such a program is initiated. In particular, given the 

voluntary nature of Group and Brigade level activities, the main issue to be 

resolved would likely be that of resources, both material and human.     

 

Secondly, potential Legal issues were also involved in the question of whether 

such a program should be supported by statutory requirements. In particular, 

should Queensland follow the example of the CFS and require each local council 

to appoint a Fire Prevention Officer? Although this feature would stand to further 

establish and enhance the program at a local council level, such a decision again 

remains to be determined in the event that such a program is initiated.   

 

The final, Economic, issue is whether councils can indeed afford to appoint a Fire 

Prevention Officer. Other Economic considerations relate to the development of 

required resource materials, the potential requirement for additional staffing 

positions, and whether such expenditure can be “justified” by the potential 

benefits of the proposed program itself. 

 

Although the predominantly volunteer Rural Fire Brigade system in Queensland 

has undoubtedly proven itself to be effective, the steadily increasing urban-rural 

interface, and its associated demographic changes, are introducing greater levels 

of risk from bush fires. The question is now whether the current system can 

manage this increasing level of risk, or whether it should be complemented by 

new programs [ie. Fireguard and Firesafe] which are directed at the source of the 

actual risk, namely the members of the expanding communities themselves?       
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Economic Incentives 

The use of economic incentives to promote compliance with statutory regulations 

and/or industry standards is a long-established practice that has also found 

application in the field of disaster risk management (EMA, 1991; FEMA, 1995; 

USFS, 2001; Zamecka & Buchanan, 2000). Although this management tool can 

be applied as either a positive or negative reinforcement strategy, this particular 

discussion will only address this management tool within the context of positive 

financial incentives, as negative incentives have been discounted as largely 

ineffective in bushfire risk management. While it is acknowledged that negative 

reinforcement is indeed the primary method used in many fields [ie. financial 

sanctions for breaches of standards], researchers and practitioners appear to 

agree that such an approach is largely ineffective for the prevention of bush fires, 

– arson and criminal behaviour withstanding [both of which are not within the 

parameters of this study]. In particular, research by Robertson (2000) and the 

USFS (2001) found that individuals who violated fire regulations were mostly 

unaware that they had actually done so, and that they had acted in a manner 

which they honestly thought was safe. While this highlights the need for 

increased public education, both parties also reported that the actual 

enforcement of such laws and regulations was inherently difficult, and that the 

resources required to effectively do so could not be “justified” by the limited 

benefits that such activities stood to offer.   

 

Although this research was conducted in the United States, investigations which 

were undertaken for this study found that such notions also appear to remain true 

for Australia. Also reflecting these findings, the results of this study indicated a 

perceived need for the limited resources available to be dedicated to activities 

such as preventative education and possible incentive programs, rather than 

statutory enforcement “after the horse has bolted” [as one informant phrased it].  
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Having discounted negative incentives, what “positive” incentives can actually be 

offered? Positive economic incentives most often take the form of concessions 

granted to those who voluntarily reduce risk exposures. This is particularly 

prevalent in the insurance industry (Biger & Kahane, 1992), which has long 

granted reduced premiums to those who have taken steps aimed at reducing the 

risk of theft and/or break-ins, or to those who have demonstrated an extended 

safe driving record. Although such initiatives are recognised as constituting “best 

practice” standards in the insurance industry (Rejda, 1995; Vaughan, 1992), 

investigations revealed that the same principle is surprisingly not applied to 

bushfire prevention in a country with one of the world’s highest bushfire risks.  

 

Does it not make sense to encourage property owners to reduce the risk of loss 

or destruction of assets from bush fires by providing premium concessions to 

those parties which have initiated risk control strategies - as is currently the case 

with the installation of security and fire alarms systems? It is suggested that such 

concessions would potentially save the insurance industry, and subsequently the 

wider community, millions of dollars (EMA, 1997) in claims each year resulting 

from bush fires. Both FEMA (1995) and the USFS (2001) believe that such 

initiatives are indeed worth pursuing, with insurance premium oriented risk 

reduction programs featuring in both their 10 Year National Risk Mitigation 

strategies. In these plans it is proposed that increased levels of cooperation with 

the insurance industry be secured to ensure that such initiatives are offered as a 

means by which to reduce the potential impact of disasters such as bush fires on 

all levels and sectors of the community within designated areas. Although this 

concept is also echoed by a number of authors such as Greenlee (1997), Rowe 

(1980) and Zamecka & Buchanan (2000), the central issues appear to be the 

calculated cost benefit of such strategies to the insurance sector (Rowe, 1980; 

Rejda, 1995), as well as the changes to the industry’s operations which this 

would introduce - both of which, based on my discussions with industry 

informants, appear to be the main stumbling blocks.   
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The second way in which economic incentives can be granted to parties who 

reduce their risk exposures is the use of government subsidies and tax 

concessions to businesses which base their developments and operations in low 

risk areas (EMA, 1991; FEMA, 1995; USFS, 2001; Zamecka & Buchanan, 2000). 

An organisation may be granted concessions to move their operations to 

locations which have been deemed to be relatively low bushfire risk areas, rather 

than in an area with a high bushfire incidence. This particular option may be 

exercised in the aftermath of significant bush fire, thereby promoting 

redevelopment of those structures destroyed or severely damaged in a new and 

safer location, or as a management tool to prevent such developments initially in 

the absence of appropriate land management codes.  

 

In either form, this option constitutes a sound risk management tool (Morentz et 

al, 1982; UN, 2004; USFS, 2001; Zamecka & Buchanan, 2000) which has been 

employed successfully in Queensland, as well as in many other jurisdictions 

worldwide, to encourage certain industry groups away from populated or 

environmentally sensitive areas, thereby removing the source of risk from 

potential exposures. Although this practice has apparent benefits, the same 

rationale has not been institutionalised into the psyche of bushfire risk 

management in most of these jurisdictions, including Queensland. 

 

Whilst both these initiatives appear to offer benefits with their implementation, do 

they truly constitute “best practice” standards for Queensland? The answer to this 

would appear to be a qualified “yes”. Qualified, that is, in that although their 

utilisation has gained recognition as being effective risk management tools by 

managers and researchers within the field of disaster management, relatively 

little empirical research appears to have been conducted specifically into the 

long-term impact of such initiatives (FEMA, 1995; Zamecka & Buchanan, 2000).  
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Although economic incentives such as these can be logically shown as 

potentially reducing the financial and social impacts of major incidents, such as 

bush fires, on local communities (Haggstorm, 1994), it became evident during the 

course of this study that it is the implementation itself which will determine the 

success of such strategies. In this sense, two key issues were identified as 

potentially impacting on these strategies, the first of which relate to the Economic 

considerations involved. Whilst such considerations inherently entail complex 

equations and the “massaging” of figures, such aspects are essentially beyond 

the scope of this study. Rather, this study is primarily concerned with the 

identification of those issues which have or may influence the utilisation of a 

selected risk management strategy within Queensland. Therefore, in relation to 

the consideration of economic incentives, the main issue which has been 

identified is whether such incentives do indeed provide an effective economic 

framework in which both the micro and macro [economic] impacts of bush fires 

on communities are balanced.     

 

In order to achieve their objective, financial incentives should be employed in a 

manner in which the responsibility for bushfire risk management (FEMA, 1995; 

USFS, 2001) is shared at both micro and macro levels. At a micro level, this 

would most likely entail providing financial incentives in the form of insurance 

concessions to property owners who undertook risk mitigation activities, as well 

as also granting tax concessions/subsidies to developers or businesses (EMA, 

1991) as a means by which to partially compensate them for additional costs. On 

a macro level, although such initiatives would incur what could be a significant 

outlay initially, the potential incentive has been identified as reduced long-term 

expenditure in the form of insurance claims, disaster support and infrastructure 

redevelopment (EMA, 1995; Zamecka & Buchanan, 2000). However, for such 

strategies to be successful, and beneficial to all stakeholders, they should be 

strategically employed in those areas designated as having a high bushfire risk. 

More importantly, they should also not be used in isolation, but to complement 

other initiatives (USFS, 2001).   
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A number of Organisational issues are also involved. As with many community 

safety initiatives, incentive programs are essentially multi-agent in orientation, 

incorporating both public and private sector groups. Therefore, an integrated 

multi-agency approach is required if such strategies are to be successful, 

entailing increased cooperation between the government and private sectors.  

While this reflects the findings of FEMA (1995) and the USFS (2001), which both 

identified the need for increased cooperation with the insurance industry, this 

study has identified town planners and developers as also being significant 

stakeholders with which similar cooperation must be established. In order to do 

so, however, a common ground or benefit must be found. After all, the objectives 

of the public sector will not necessarily be aligned with those of the private sector. 

While one is concerned with public policy, the other is driven by market trends 

and sustainable profits. Therefore, if the proposed incentive programs are to be 

successfully implemented, not only will increased levels of cooperation need to 

be achieved, but it is contended that a change in ethos will also be required 

across both public and private sector groups. 

 

 

Conclusion 

 

Organisational change is required for the majority of prevention strategies 

reviewed, particularly the need for improved inter-agency liaison. While this 

supports the findings of previous reviews by Kenning (1992) and the Queensland 

Bureau of Emergency Services (1994), both of which also raised the issue of 

training as being a key element, this study has gone further in also identifying a 

range of additional Legal, Economic, Social and Communication related 

considerations. In doing so, rather than providing a definitive answer to whether 

the strategies in question are indeed “best practice” and most appropriate for 

Queensland, this chapter has raised a number of issues for further consideration, 

the core elements of which have been condensed into two key propositions. 
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Firstly, would improved legislation complement organisational reforms in 

providing better administrative structures within the Queensland RFS? [Refer to 

Table 9.7] 

 

Secondly, would [such] an improved administrative structure provide the 

foundation by which the identified economic, social and communication issues 

could be addressed? [Refer to Table 9.8] 

 

In what is a somewhat open- ended conclusion, although the prevention 

strategies reviewed in this chapter can indeed be termed “world class”, the 

question of whether they constitute “best practice” for the specific requirements of 

Queensland would appear to depend on the manner in which the identified 

issues are managed, rather than the characteristics of the strategies themselves.  

 

Table 9.7  Issues Defining the Proposition “Would Improved Legislation Complement  

Organisational Reforms in Providing Better Administrative Structures 

within the Queensland RFS?” 

 

 Element Active Issues of Each Element  

 

Physical 

 

 

          Administrative 

 

 

 

 

 

Organisational 
 

 

       

 

Legal 

 

 

 

Economic 

 

 

 

Social 

 

 

 

Communication 
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Table 9.8  Issues Defining the Proposition “Would [such] an Improved Administrative 

Structure Provide the Foundation by Which the Identified Economic, Social 

and Communication Issues Could be Addressed?” 

 

Element Active Issues of Each Element  

 

Physical 

  

Administrative 

 

 

 

 

 

Organisational 
 

 

       

 

Legal 

 

 

      

  

 

Economic, Social, 

Communication 
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CHAPTER 10 

 

PREPARATION STRATEGIES 

 

Introduction 

 

A colleague of mine, Ron Andersen, once said, “Be prepared to be unprepared”. 

While this statement may appear somewhat contradictory in nature, it is the 

essence of the Preparation stage, the primary objective of which is to ensure the 

preparedness of a community to cope with the impact of a disaster, with the 

inherently fluent nature of bush fires making this goal a very challenging task 

indeed. Together with the prevention strategies discussed in Chapter Nine, the 

initiatives forming this management stage establish the foundation of the 

subsequent Response and Recovery phases of bushfire risk management 

(FEMA, 1995). As a result, the programs implemented at this stage of the PPRR 

framework must be systematically developed and comprehensive in nature 

(FEMA, 1995; Gillespie, 1991; Kumar, 1996).  

 

This chapter will discuss a range of preparation strategies relating to bush fire 

risk management, and venture to determine whether they are indeed “best 

practice” standards for Queensland’s specific conditions. The chapter is divided 

into two sections: the first provides a brief outline of the strategies currently being 

used in Queensland and other jurisdictions, while the second section evaluates 

these strategies, using the issues defined in Chapter Six as primary performance 

indicators. 
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Preparation Strategies Currently Utilised in Queensland 

 

The Queensland RFS employs a range of preparation strategies as part of their 

overall bushfire risk management program, and although their application was 

found to vary between subject Brigades, the following is a basic profile of their 

characteristics:    

 

Rural Fire Brigades: The establishment and maintenance of volunteer Rural 

Fire Brigades is a longstanding practice in areas where an urban delivery system 

[ie. either full-time and/or auxiliary] is not present. Varying widely in both size and 

capabilities, approximately 1630 volunteer Brigades combine to form the public 

face of the Queensland RFS, providing community fire protection to 

approximately 93% of the state’s geographical area (Purcell, 2000).   

 

Joint Training Exercises: As the term suggests, this involves conducting 

scenario-based exercises in which local disaster management groups [ie. RFS, 

QFRS, Police, Ambulance, SES, local councils, private sector groups and 

charities] have the opportunity to train together. In doing so, the goal is to 

improve overall response capabilities, not only through skills development, but 

also through increased interagency liaison (Zamecka & Buchanan, 2000).       

 

Resource Inventories: Closely linked to the previous strategy, this particular 

initiative is concerned with developing a register of available resources, from both 

the public and private sectors, which can be called upon for use in the case of a 

major bush fire (Zamecka & Buchanan, 2000).   

 

Mutual Aid Agreements: In a manner similar to Training/Joint Exercises and 

Resource Inventories, this strategy is concerned with the development of 

reciprocal arrangements for major incident/disaster assistance between agencies 

and/or jurisdictions (Zamecka & Buchanan, 2000). 
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Warning Systems: This strategy is concerned with providing a community with a 

means by which to be alerted of an approaching bush fire. Warning systems can 

range from static siren activations, to the use of permanent/temporary public 

warning signs (EMA, 1995).      

 

Public Education: Given that this strategy has been discussed previously in 

Chapter Nine, it will not be detailed again within this chapter. 

 

Community-Based Fire Management Committees: Given that this initiative 

has been discussed previously in Chapter Nine, it will not be detailed further 

within this chapter. 

 

Research Programs: This involves conducting formal, systematic investigations 

into a range of possible risk management strategies, ranging from literature 

reviews to physical experimentation. Although research is involved in each of the 

PPRR stages, the decision to discuss it within this chapter was based on the 

notion that any research undertaken is “preparation” by its very nature, 

regardless of its operational application. 

 

Local Infrastructure Development: Extending beyond a local council’s bushfire 

response capabilities alone, this element is also concerned with whether a 

community has adequate resources overall to prepare it for the impact of a major 

bush fire (FEMA, 1997). Although it is acknowledged that this consideration is 

essential for the development of an overall disaster risk management system for 

a local community, the issue of local infrastructure development falls outside the 

operational framework and jurisdiction of the Queensland RFS. Subsequently, 

although elements akin to this strategy may be raised with regards to the 

Training/Joint Exercises and Resource Inventories strategies, this particular 

strategy will not be discussed in itself. 
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Evaluation of Preparation Strategies 

 

Having identified the preparation strategies in question, the task is now to 

evaluate each one individually. In doing so, one is again reminded that the goal 

of this evaluation is not to determine the “best” strategy above all others, but 

whether these strategies are most appropriate for the specific requirements of 

Queensland. In the course of this discussion, those issues which have impacted, 

or which have the potential to impact, on the selection and implementation of 

such strategies will be identified. In commencing this discussion I refer you to 

Table 10.1, which provides a summary of those issues which were identified in 

this manner.   

 

 
Table 10.1  Issues Identified as Impacting on Preparation Strategies within Queensland  

Strategy Physical 

Issues 

Organisational 

Issues 

Legal 

Issues 

Economic 

Issues 

Social 

Issues 

Communication 

Issues 

Rural Fire 

Brigades 

 

      

Joint Training 

Exercises 

 

      

Resource 

Inventories 

 
      

Mutual Aid 

Agreements 

 
      

Warning 

Systems 

 
      

Research 

Programs 

 

      

 

 

Rural Fire Brigades 

Rural Fire Brigades constitute the basic unit of the Queensland RFS, and provide 

community fire protection where traditional urban delivery systems are not 

present. As would be expected, their responsibilities encompass a wide array of 

duties, ranging from basic fire response and risk mitigation activities, to 



 

-199- 

conducting training exercises and community awareness programs. These 

activities are conducted in liaison with other Rural Fire Brigades, Fire Wardens, 

local council agencies, RFS District Inspectors and other emergency service 

groups, and will vary in accordance with the profile of the community in question.     

 

Volunteer Brigades has been actively deployed across Australia [and indeed 

have been used internationally] since the establishment of rural communities up 

to two centuries ago. Over this period, both their role in community protection and 

their access to technologies have expanded significantly, with the latter enabling 

them to address the rapidly changing operational requirements imposed on them 

by the ever expanding urban-rural interface (Adrian, 2002; FEMA, 2004; Hodges, 

1998; Purcell, 2000).  

 

However, while their means may have changed, the advantages they offer have 

remained the same: they represent an economically viable emergency service 

delivery system in communities where a full-time paid emergency service is not 

viable; they provide a response capability which is proportionate to the level of 

risk present within a community, where the level of risk does not necessitate a 

full-time delivery system; they facilitate access to localised knowledge for 

emergency service workers; and they contribute to a sense of community 

ownership and responsibility (FEMA, 2004; Hodges, 1998; Kumar, 1996; 

Reinholtd & Smith, 1998; Teaford, 1998).  

 

But does the volunteer brigade model truly constitute “best practice” in terms of 

the contemporary demands placed on such groups? The answer to this question 

must be a clarified “yes”, with three main issues having been identified as 

influencing this particular strategy within the context of Queensland.  

 

The first of these issues pertains to the Organisational factors involved, ranging 

from training and the effectiveness of localised management structures, to the 

observed levels of interagency liaison. Training was the issue raised most often 
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as a source of concern by the study’s participants. While many confined their 

remarks to the effects that training has on levels of skill development, a 

significant number also referred to the notion that a lack of effective training had 

led to noticeable drops in membership numbers and attendances at their 

individual Brigades [Refer to Table 10.2].  

 

Table 10.2 Remarks by Participants Regarding Brigade Training  

 

a) 
 

We want to increase our training days to get our members skilled up for the 
upcoming fire season, but the members expect miracles. We just don’t have the 
resources to do what we want to…what we need.   
 

 

b) 
 

Our current level of training is probably all we need, I’d say. But some members, 
the new ones especially, need more to keep interested, I think…. We’re having a 
problem with attendance and keeping our members active at the moment – and 
some have mentioned training as being a real “bug bear” for them. 
 

 

Brigades A and B were observed to train one night every week, as well as 

regularly conducting a full-day training session on a nominated Saturday each 

month, and were found to maintain a stable number of active members as well as 

a high level of operational skills. Brigades C, D and E were observed to have a 

more limited training schedule of two to three sessions a month, but were also 

observed as maintaining a stable membership and operational skill base. Brigade 

F, however, was found to have a more ad hoc training regime, which was limited 

to meetings and/or training sessions of once or twice a month, depending on 

member availability, and was found to struggle in terms of membership stability. 

This pattern was not totally unexpected, however, given the differing profiles of 

the Brigades in question, and it reflects relevant findings of EMA (1996), FEMA 

(1995) and Reinholtd and Smith (1998). Quite simply, it appeared that the better 

equipped Brigades extended their degree of organisation and planning to include 

training as an additional and valuable resource which had to be maintained – an 

ethos that was also then observed in their members’ approach to their overall 

role in fire safety, and their interest in skills development. In providing a better 

perspective of this observation, a “circular” relationship was also observed in the 



 

-201- 

fact that while membership retention appeared to be influenced to a degree by 

the level of training activity, the extent of such training appeared also to be 

influenced by the differences in the number of each Brigade’s available 

active/stable members and level of other training resources. 

 

The second Organisational factor is the effectiveness of a Brigade’s management 

structure. Human resource and physical asset management practices were 

observed to jointly form a pattern of cause and effect reflective of that cited by 

EMA (1996) and Reinholtd and Smith (1998). It was observed that the level of 

effectiveness of the subject Brigade’s management structure was related to not 

only their rate of member retention and relative standard of physical assets, but 

also to their level of skills development and perceived professionalism by both 

internal and external stakeholders. Although such notions were supported 

throughout the sample Brigades in the interviews conducted [Refer to Table 

10.3], they were found to be particularly evident in the Brigades which essentially 

formed the “extremes” of the study’s sample range [ie. Brigade A and Brigade F].  

 

Table 10.3 Remarks by Participants Regarding Management Capabilities 

 

a) 
 

We’re having problems recruiting new members. Our management committee 
thinks everything is working fine, but people expect more when they join. 
 

 

b) 
 

We need more equipment. We even have to buy our own PPE – that can’t be 
right, can it…our equipment officer needs a rocket. 
 

 

c) 
 

The neighboring Brigade, ***, is a bit happy-go-lucky with how they run things. To 
be honest, I wouldn’t want to rely on them when things went bad. I don’t think 
they’re up to it – they’ve only had small fires to deal with. 
 

 

While the issue of internal Brigade politics was a regular concern raised by 

participants, no definitive evidence of this was observed. This is not to say that 

internal politics is not significant as every organisation is open to this (Dick, 1991; 

Salter, 1997), but rather that it did not occur in my presence.     
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The third Organisational issue relevant to this strategy relates to the two factors 

discussed thus far and concerns interagency liaison. This was observed to vary 

significantly as an issue for the subject Brigades, with management structures 

and skill levels appearing to be the main determining factors, a finding consistent 

with earlier work on community-based emergency management systems (EMA, 

1996; Reinholtd & Smith, 1998; Scanlon, 1991). “Higher” classification Brigades, 

observed as having adopted a more regimented approach to their operational 

and administrative management systems, were found to enjoy a higher level of 

professional cooperation with and acknowledgement by other emergency service 

agencies compared to “lower” classification Brigades, in which the management 

systems were less formal. This pattern contributed to a “self-fulfilling prophecy” of 

sorts, as several participants stated that their Brigade’s ability could actually be 

enhanced if they had better relations with neighbouring emergency service 

groups. Such a notion is supported by contemporary emergency management 

principles (EMA, 1996; FEMA, 1995; USFS, 2000), and serves to support the 

need for effective interagency liaison. Observations made during joint training 

exercises, as well as statements by personnel from both the subject Brigades 

and from other emergency service groups [Refer to Table 10.4], identified a 

common theme in the difficulties often encountered in liaising with some Rural 

Fire Brigades, including interagency cooperation in multi-agency incidents.   

 

Table 10.4 Remarks by Participants Regarding Interagency Liaison  

 

a) 
 

I don’t want to sound elitist, but our Brigade is fairly well respected. Some other 
local Brigades, on the other hand, are a bit of a concern if you know what I mean. 
 

 

b) 
 

We know we could sharpen up our act, if we had the opportunity to train more with 
other Brigades, other agencies.  
 

 

c) 
 

We’ve [QFRS Officer] had dealings with a number of Brigades. Some have been 
excellent, really good…others were not so good, and I’d have real concerns with 
relying on them in a major incident. 
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Linked to these considerations are the Economic factors of funding and 

equipment levels, both of which were expected at the outset of this study to be 

identified as concerns, particularly given that the emergency management 

system within Australia is largely dependent on volunteers and community 

support (EMA, 1997; Reinholtd & Smith, 1998). Current funding arrangements for 

local Brigade operations were generally perceived as insufficient for the desired 

level of community activity to be maintained. In raising this concern, participants 

regularly cited two “complaints”: that in comparison to the funding provided in 

other jurisdictions [the most cited being NSW and the United States], funding in 

Queensland was limited; and that the current Queensland funding arrangements 

required Brigade members to divert valuable time away from training and hazard 

reduction activities to undertake localised fundraising. While I am reluctant to 

compare the actual scale of funding between jurisdictions, due to differences in 

both the community demographics and the organisational structures/operational 

protocols, these “complaints” raise key questions about whether additional 

funding is indeed required, and how such funding could be raised?  

 

Keeping these questions in mind, the second Economic matter relates to the 

more specific issue of equipment levels. Although members of the participating 

Brigades were found to take great pride in being a much valued service within the 

emergency management hierarchy of Queensland, many referred to themselves 

as the “poor cousins of the family”. These remarks were found to originate more 

from the “lower” classification Brigades, which were observed to have relatively 

modest equipment, both in terms of its quantity and quality - with remarks most 

often concerning the fire appliances at their disposal. Many participants voicing 

this concern did, however, acknowledge that the Queensland RFS is currently 

instigating a program in which many Brigades are receiving new [or newer] fire 

appliances (McKinnon, 2001), which is acknowledged by the RFS as “aging”. 

However, an equal number of references were also made to the availability of 

other equipment which the Brigade needed to function, ranging from basic tools 

and PPE to the viability of pagers and the standard of Rural Fire Brigade stations. 
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Looking closer at these remarks revealed that the current level of funding was not 

necessarily the sole cause of these concerns, but rather that the management 

structures of the Brigades in question were also not functioning effectively. This 

somewhat subjective conclusion is based on observations that some 

Management Committees did not appear to establish, nor follow up on, clear 

agenda items for meetings concerning their Brigade’s equipment needs, and that 

some Brigades’ Store/Equipment/Logistics Officers were not fully aware of what 

assistance was available for equipment acquisition. However, this is not to say 

that funding is not a significant issue. In fact, rather than redirecting such matters, 

these issues serve to clarify those concerns expressed by Brigade members - 

with several stating their primary “gripe” as being a lack of funding, be it either 

through insufficient funds or through not knowing how to access the funding 

schemes which do exist.  

 

These considerations suggest the need to expand the focus of the earlier 

question, to also ask whether improved access to the existing funds themselves 

is needed. Furthermore, would addressing these questions contribute to 

improving the current Rural Fire Brigade system in Queensland? Such questions 

are similar to those issues raised by FEMA (1995), FEMA (2004), Gillespie 

(1991) and the USFS (2000) in relation to community-based emergency 

management systems, and constitute major considerations for what could be the 

maintenance and/or improvement of the current service delivery provided by the 

Queensland RFS. After all, although it would appear that increased financial 

resources would indeed be beneficial to the operations of local Brigades, the 

observations made during this study would indicate that the benefits of increased 

resources would largely depend on the manner of their implementation.  

 

The third issue to then be discussed for this particular strategy is the Social 

considerations involved in determining a Brigade’s level of service delivery and/or 

effectiveness. The most significant issue was the ongoing community expansion 

in many rural and semi-rural areas, particularly the level of participation by 
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“newcomers” to a community in their local Brigade’s activities, rather than the 

additional demands that such expansion place on often limited resources. This 

issue has also been cited by Adrian (2001), Reinholtd & Smith (1998), Scanlon 

(1991) and the USFS (2000) as one of the most significant challenges faced by 

community-based emergency services. Brigades in the current study reported 

that membership numbers rarely increased even when sizable estate 

developments were undertaken in their local areas, with similar concerns also 

being raised about the observed levels of community participation in fundraising 

activities and public education displays.  

 

However, perhaps the most critical observation made by the study’s participants 

related to the observed changes in the levels of community assistance with 

fighting bush fires on or neighbouring their own properties. It was reported that 

some of the “newer” residents had been observed to venture away from their 

properties during fires that had the potentially to threaten their property to attend 

work appointments and/or functions. Brigade volunteers were left to save the 

owners’ properties for them, often at the members’ own expense through loss of 

income for the time spent attending the incident. Although many participants 

clarified that they understood it was their choice to be a volunteer firefighter, and 

that it was their “job” to fight fires, many were still astonished how some people 

“simply drove away with a wave” as a fire was approaching their property to 

“carry on with their day as if it wasn’t their problem”.  

 

 

Joint Training Exercises 

This strategy involves participating in training sessions and scenario-based 

exercises with other disaster management agencies with which a particular 

Brigade may have operational dealings. These may realistically range from 

groups such as neighbouring Brigades, the QFRS, Ambulance and the Police, to 

local council personnel, SES, DNR/DPI and selected private sector agencies.  
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Recognised internationally as constituting a “best practice” concept (EMA, 1998; 

FEMA, 1989; FEMA, 2004; USFS, 2000; Zamecka & Buchanan, 2000), this 

strategy stands to offer four major benefits for those agencies involved, the first 

of which is that of developing improved interagency liaison and a more informed 

understanding of each agency’s capabilities. Secondly, such activities also 

enable cross training and skills development for emergency service workers in 

areas normally beyond the scope and resources of a given agency. Thirdly, they 

facilitate an evaluation of the large-scale operational capabilities of agencies in 

responding to a range of scenarios. Finally, such exercises can also be used to 

draw community attention to bushfire/disaster risk management in general, and 

to the roles of those agencies involved (EMA, 1998; FEMA, 1989; FEMA, 2004).  

 

Two core issues were identified as having a direct impact on the success of this 

strategy overall. The first, an Organisational issue already noted in relation to 

other strategies, is a distinct interagency rivalry, based predominantly on 

jurisdictional differences. While most of this was observed to be good natured 

“digging”, such as with the nickname “National Sparks and Wildfire” given to the 

National Parks and Wildlife Service, a definite barrier was seen to exist with 

some emergency services personnel being preoccupied with preserving what I 

term the “perceived sovereignty” of their role as the primary agency involved in 

their particular service delivery. While such “ownership” is not uncommon where 

different agencies work together (EMA, 1998; FEMA, 1989; FEMA, 2004; USFS, 

2000), this was seen to manifest itself most with regards to urban and rural fire 

fighters in urban-rural interface areas. Observed to be a self-fulfilling prophecy to 

a degree, the basis of this friction appeared to be the differing skill base levels, 

with the higher capability Brigades being observed to enjoy a totally different 

relationship with their urban counterparts than Brigades at the other end of the 

spectrum. This can be called a “self-fulfilling prophecy” as while a lack of cross 

training/skills development appeared to be a product of this poor relationship, it is 

argued that this poor relationship led to a lack of cross training/skills development 

– an observation identified independently by many participants.     
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Many participants also raised the Economic issue of the lack of available 

resources to engage in additional training exercises. The fact that this issue was 

raised in this context was not surprising, however, particularly given that the 

resources issue was central to the previous discussion on Rural Fire Brigades 

themselves. While a number of participants raised the same issue, one particular 

firefighter phrased it best by saying that “many Brigades often felt like the urban’s 

poor cousins”, and that “improved access to resources would enable us to be 

more like the rest of the family”.             

 

Resource Inventories 

The development of detailed Resource Inventories is a crucial component of pre-

disaster planning for government, providing the means by which to determine the 

characteristics of resources potentially at the disposal of response agencies 

(Teaford, 1998; USFS, 2000; Zamecka & Buchanan, 2000). As discussed in 

Chapter Three, such inventories should be detailed in nature and incorporate 

resources available from all levels of government, as well as from the private 

sector, charitable organisations and volunteers (Gillespie, 1991; Zamecka & 

Buchanan, 2000). Furthermore, these inventories should also be readily 

accessible to designated personnel and include identified sources of physical and 

technical support, agency contact details, details of resources available, agency 

response time, and the length/limitation of commitment available.  

 

Constituting a strategy that has applications within any community, Resource 

Inventories have been found to be particularly beneficial for developing 

communities within the urban-rural interface (FEMA, 1995; Gillespie, 1991; 

Hodges, 1998; USFS, 2000). The main benefit is the identification of additional 

sources of assistance which are required/available to resource bushfire/disaster 

risk management programs where the primary control agency does not possess 

the required assets itself. This is particularly true of urban-rural interface areas 

where the inherently fluent nature of a local community’s profile impacts heavily 

on local agencies’ capabilities (Buffone, 1997; DeGrosky, 1997; Gillespie, 1991).  
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Serving as an effective means by which bushfire/disaster risk management 

systems can be developed and maintained, the use of Resource Inventories is 

recognised internationally as a “best practice” initiative (FEMA, 1995; Gillespie, 

1991; Hodges, 1998; Teaford, 1998; Zamecka & Buchanan, 2000). It is also used 

in contemporary disaster risk management systems throughout Australia 

(Hodges, 1998; Zamecka & Buchanan, 2000), and therefore warrants 

consideration within the context of this study.  

 

Two key issues have been identified as affecting the use of Resource Inventories 

in Queensland bushfire risk management. The first of these relates to the 

Physical issues involved, namely the proximity of other potential resources to 

local Rural Fire Brigades. This was not unexpected, given the geographical 

dispersion of Brigades throughout Queensland, which in itself would appear to 

undermine the active implementation of this strategy to its full potential for certain 

Brigades - a point which reflects previous findings by Scanlon (1991) and Teaford 

(1998) about community-based emergency management systems. Although 

there is a structure of operational support available for Brigades through their 

neighbouring Brigades, District Inspectors and Councils, some participants cited 

the associated time delays as the cause for concern and not the lack of 

resources itself. This was not raised as a criticism by the study’s participants 

overall – rather it was raised as a major operational “hurdle” which they 

considered they had to overcome in the event of a large-scale incident. However, 

some participants did voice concerns about the same “proximity” issue in that 

they did not have the capabilities to overcome this reliance on other agencies 

and/or resources in their own right. The basis on which these opinions differed 

appeared to be related to the operational capabilities of the Brigades from which 

they originated.        

 

Secondly, it was identified that this strategy was also influenced by 

Organisational issues: some Brigades were found to have a formal, documented 

resource inventory management system, while others were found to rely on a 
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more informal list of contacts that Brigade members had collectively developed 

over time. While both approaches have the capacity to achieve the same thing, 

the latter is subject to the availability of those members with certain contacts and 

the ability to recall specific details about these contacts - both of which 

undermine the rationale behind this strategy. The more formalised style of 

resource inventory observed in some Brigades, however, is more desirable for 

the simple reason of the standardisation and accessibility of information that it 

offers (Gillespie, 1991; Smith et al, 1996). Again, the main factor which appeared 

to determine the nature of a Brigade’s “resource inventory” was the operational 

capability of the Brigade itself. While those “smaller” Brigades appeared to rely 

more on informal contacts and the local knowledge of its members and residents, 

the “larger” and higher classification Brigades appeared to have a more 

regimented approach, incorporating such a list into an “operations folder”.         

 

 

Mutual Aid Agreements 

Mutual Aid Agreements have long existed at all levels of government, and have 

been called anything from “Agreements” to “Treaties”. Regardless of the names 

or aspirations attributed to them, the central goal has remained the same – the 

reciprocal provision of assistance in times of need. While the specifics of such 

agreements vary, they usually relate to physical and/or technical support or 

funding contributions, and involve regular inter-agency meetings and combined 

training exercises (Gillespie, 1991; USFS, 2000; Zamecka & Buchanan, 2000).  

 

Like Resource Inventories, Mutual Aid Agreements facilitate bushfire/disaster risk 

management programs through resource development and sharing for those 

agencies involved. Their use allows local authorities to develop and implement 

bushfire/disaster risk management systems (Gillespie, 1991; Greenlee, 1997; 

Zamecka & Buchanan, 2000) capable of addressing the potential impacts of 

urbanisation within the urban-rural interface by providing a suitable level of 

protection to support and maintain local community development (Hodges, 1998; 
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Rice & Davis, 1991) where the primary control agency does not possess the 

required assets itself. The use of these agreements is also recognised 

internationally as a “best practice” (Buffone, 1997; FEMA, 1995; Gillespie, 1991; 

Hodges, 1998; Teaford, 1998; Zamecka & Buchanan, 2000), and is of particular 

relevance to this study, given that Australia’s disaster management system is 

essentially local area/authority and volunteer based (EMA, 1996; Zamecka & 

Buchanan, 2000). Although this strategy is currently being employed throughout 

Queensland by all emergency services, both professional and volunteer, the 

manner in which this is occurring within the specific context of this study has 

been identified as being influenced by both Physical and Organisational issues. 

However, the remaining discussion will only address the latter, as the Physical 

issues were found to be essentially the same as those for Resource Inventories. 

 

The first Organisational issue relates to interagency cooperation. While 

agreements clearly depend on cooperation, the level of such cooperation was 

found to vary widely between subject Brigade areas in terms of training and 

communication. Although some participants attributed this to “simple inter-service 

rivalries”, it appeared that the main determining factors stemmed from differences 

in not only organisational culture and operational capabilities, but also from the 

perceived professionalism of particular Rural Fire Brigades by other agencies. In 

all cases, however, it was found to be unlikely that such would adversely affect 

service delivery by such agencies in critical scenarios.    

 

The second Organisational issue pertains to the formality of such Mutual Aid 

Agreements. While some Brigades had organised their own formalised 

agreements with neighbouring agencies and stakeholders, others appeared to 

rely on those protocols established at a State level to secure such assistance, 

with some participants citing the “unwritten law to help your mates” as 

constituting enough of a foundation for this to occur. Again, the main determining 

factor as to the difference in such attitudes appeared to relate directly to the size 

and capability of subject Brigades.   
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Warning Systems 

Used extensively as a means by which to advise communities of approaching 

events such as floods, hurricanes/tornadoes, tsunamis and severe bush fires, 

this particular strategy forms a crucial component in the bushfire/disaster risk 

management cycle. Such systems are used worldwide and take many forms, 

ranging from the activation of static sirens and the issuing of media bulletins 

(EMA, 1995; Mileti & Sorensen, 1990), to the utilisation of loud speakers and 

public address [PA] systems, personal notifications, and the display of public 

warning signs (Mileti & Sorensen, 1990). Although such strategies have been 

found to enjoy varying levels of success in differing jurisdictions, this discussion 

is primarily concerned with whether they also constitute effective applications for 

bushfire risk management within Queensland in particular.          

 

The first type of warning system to be discussed will be static siren systems. As 

the term suggests, this option involves the activation of warning sirens placed 

strategically in local communities, with activations either being in the form of a 

single standard tone, or as a range of multi-signal patterns depending on the 

incident in question. Constituting a major component of warning systems in many 

municipalities in the United States, the relative simplicity of static siren systems 

has meant they have enjoyed a long history in American disaster risk 

management systems. However, this particular option has also been identified as 

having significant limitations, which have combined to prompt a recent rethink on 

the manner in which warning sirens are used (Mileti & Sorensen, 1990).  

 

Firstly, the main concern is that such systems lack instructional messages and 

can only advise communities of an impending event (Mileti & Sorensen, 1990). 

Even though a multiple pattern system does potentially address part of this issue, 

by providing a distinction between the type of events, these patterns have been 

found to be rarely differentiated by communities (Mileti & Sorensen, 1990). In 

either case, however, the effectiveness of warning sirens is still subject largely to 

the provision of additional information after activation, as well as comprehensive 
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public education programs before activation (Mileti & Sorensen, 1990) – points 

also identified by the EMA (1995) in relation to flood research in Australia, and by 

Betts (2001) with regards to a fire alert siren evaluation in Victoria. Secondly, 

they are subject to technical failures and potential false alarms (Mileti & 

Sorensen, 1990; EMA, 1995). Whilst the former may render the system 

inoperable when the critical time arises, the latter has the potential to result in a 

general indifference by the community overall to its activation – both of which are 

implications which severely impact on the effectiveness of any warning system. 

Finally, providing adequate coverage for larger areas has also been identified as 

a significant problem (EMA, 1995). This issue is particularly relevant to 

Queensland rural communities, which are characterised by significant dispersion, 

and is compounded by reported problems with propagating sounds from such 

sirens into closed buildings, as well as by the limited coverage provided by sirens 

during adverse weather conditions (Mileti & Sorensen, 1990).     

  

As a result, static siren systems would appear to be unsuitable for 

implementation within Queensland bushfire risk management programs. Even 

though a recent trial conducted in Victoria’s Ferny Creek area identified that a 

static siren could form part of a larger community alert system (Betts, 2001), 

indicating that further project work/research would first be required, the present 

study has found this approach unsuitable for Queensland conditions. This is 

based on the grounds that the geographical dispersion of a typical rural 

community within Queensland is different from that of Ferny Creek, and that the 

forementioned limitations would appear to indicate that a more appropriate 

system could be achieved by directing resources to other options – a notion 

supported by Mileti & Sorensen (1990), who wonders why sirens are a main 

component of many warning systems in use today despite all the associated 

issues.     
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Another warning system option is the issuing of media bulletins as a means of 

warning a community of an impending event. Broadcast over radio and/or 

television channels, this method has the advantage of clearly defining the nature 

of the event in question, as well as giving the opportunity to advise communities 

of what steps should be taken to ensure the safety of themselves and their 

property (EMA, 1995; Gillespie, 1991; Mileti & Sorensen, 1990). The same 

method can also be used as a precursor to a bush fire by providing communities 

with a campaign of ongoing educational messages aimed at promoting practical 

steps which they can undertake to ensure their preparedness (EMA, 1995; 

FEMA, 1997).  

 

While most community households will most likely have access at least to a 

battery operated radio [an item listed for inclusion in home emergency kits] to 

monitor events as they develop, the very nature of this medium introduces two 

inherent limitations. Firstly, the target population must have their radios or 

televisions turned on at the time of the message for such bulletins to be 

successful. This can be a particular problem during traditional “sleeping” hours. 

Secondly, with the advent of technologies such as VCRs, cable TV and the 

internet, the ability to cover all available mediums is made more difficult. Although 

cooperation exists within Australia between disaster risk management agencies 

and media outlets to facilitate emergency warning messages (EMA, 1995; 

Zamecka & Buchanan, 2000), the complexity of the contemporary mass media 

may make this difficult to achieve. Despite these potential limitations, however, 

the employment of media bulletins in this manner remains one of the most 

recognised and proven methods by which to communicate messages to a 

community (Egger et al, 1990; EMA, 1995; Mileti & Sorensen, 1990; Zamecka & 

Buchanan, 2000). By providing an effective medium by which to present a target 

population with both proactive and reactive public messages/warnings, this 

strategy has established itself as a sound risk management tool which has been 

used repeatedly by the Queensland RFS and other disaster management 

agencies worldwide (EMA, 1995).     
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Another avenue which is also employed universally is the use of loud speakers 

and PA systems, both static and mobile. While the use of such systems provides 

an effective medium by which a community can be alerted to an impending event 

and then as to what actions needed to be taken (EMA, 1995; Mileti & Sorensen, 

1990), these benefits are more likely to be realised by a mobile system rather 

than a static one, as the latter are vulnerable to the same limitations as the static 

warning sirens discussed earlier. Mobile systems, on the other hand, stand to 

complement media bulletins in two ways. Firstly, they provide a means by which 

to “localise” the issue for communities and make the threat “real” to them 

(Fitzpatrick & Mileti, 1994; Haggstorm, 1994), thereby putting the risk into context 

for local residents. Secondly, they provide coverage in the event that residents 

are either asleep or do not have a radio/television turned on (Mileti & Sorensen, 

1990). However, broadcasts from moving vehicles may result in residents only 

hearing part of the message and not being able to confirm the nature of the 

warning (Mileti & Sorensen, 1990). This issue is particularly relevant in rural 

areas, where houses may be located some distance from the road, and where 

neighbours may reside some distance apart.  

 

In cases of such relatively sparsely populated areas, a more common approach 

taken is also to employ the next option of issuing personal notifications (Mileti & 

Sorensen, 1990). This strategy has been seen in recent media coverage to be a 

particularly prevalent method of notifying residents at risk during severe bush 

fires worldwide, and involves emergency services personnel going from house to 

house and advising residents of the approaching event, and of the need to 

evacuate if required. Also achieved by telephone-based communications 

systems in smaller communities, this option finds its strength in the personal 

contact that it provides with a position of perceived authority, particularly in the 

case of enforced evacuations. However, by its very nature, it is time consuming 

and places high demands on available resources (Mileti & Sorensen, 1990).     

           

 



 

-215- 

The last option to be discussed is use of public warning signs. As with media 

bulletins, these can either be proactive or reactive in nature and are a simple 

means by which to communicate a warning message to a local community, or to 

those entering the community at the time of a major event such as a bush fire 

(Mileti & Sorensen, 1990; EMA, 1995). Although such signage has the potential 

to be an effective medium, providing communities with long-term reminders of 

potential hazards [eg. Queensland RFS Fire Danger Level signs] as well as 

detailing more focused instructions in times of emergency [eg. fire bans, road 

closures etc], this success depends on the manner in which the signs are 

implemented. Not only must they be placed to attract maximum attention (EMA, 

1995; Mileti & Sorensen, 1990), and be easy to read and understand (Renn & 

Levine, 1991), but they must also be regularly maintained (Stallen, 1991).          

  

In determining “best practice” in the use of warning systems in Queensland, it is 

envisaged that the geographical dispersion of a community will be the 

predominant consideration in choosing an option for a given scenario. 

Accordingly, the answer as to whether a particular option is suitable for a specific 

community will depend on the Physical dispersion of the community itself, with 

those options that are either mobile in nature, or which are broadcast-media 

based, arguably representing the most appropriate choices. Communication 

issues will also determine whether a particular option is “best practice” for a given 

scenario as managers need to decide whether a particular option is able to 

effectively communicate the required level of details to a target population, and 

whether this can then be achieved within the required time frame [ie. long-term 

education versus short-term emergency response]. 

 

 

Research Programs 

This strategy involves undertaking systematic investigations into the potential 

impact/s of bush fires and their associated risk management strategies, with such 

programs ranging widely in focus from localised risk assessments and site 
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specific projects, to more fundamental and theoretical research aimed at 

furthering the overall understanding of the issues involved. Given such a 

potentially wide scope for application, it should not then be surprising that 

agencies such as the CFA, CFS, CSIRO, New South Wales RFS, USFS and 

FEMA’s United States Fire Administration [USFA] all have active research 

programs into the many aspects of bushfire risk management.         

 

Although research programs have resulted in a vast amount of information being 

compiled, this characteristic alone does not qualify this strategy as a “best 

practice”. Rather, one should focus on the manner in which such research is 

undertaken, and the contribution it has made to the field in question. While it is 

acknowledged universally that the strength of research methodologies will vary 

according to those involved in specific projects (Babbie, 2007; Dane, 1990; 

Hakim, 2000; Jackson, 1995; Patton, 1990; Singleton et al, 1993; Yin, 1994), the 

underlying benefits of contemporary research practices within bushfire/disaster 

risk management specifically are that they provide a systematic and objective 

investigation into the complex range of issues (FEMA, 1995; Handmer, 1995; 

Hodges, 1998). In endeavouring to achieve this, a marked change has been 

observed in recent years in the adoption of a more scientific and systematic 

approach to research, venturing away from the “ad hoc” programs of the past 

which were based on assumptions and “traditional” practices (FEMA, 1995; 

Hodges, 1998). Contemporary research uses methodologies ranging from basic 

literature reviews and local community involvement, to more complex schedules 

of physical experimentation and computer modelling. Contemporary research 

projects have made significant contributions to the fields of bushfire and disaster 

risk management, facilitating the development and implementation of more 

informed management systems. Furthermore, by encompassing all aspects of 

the PPRR cycle, such projects have enabled and promoted a more 

comprehensive approach to be adopted by agencies which have traditionally 

focused more on reactive capabilities alone (Handmer, 1995; Hodges, 1998; 

FEMA, 1995; Robertson, 2000; Zamecka & Buchanan, 2000). 
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While this would appear to support the notion of research programs as 

representing a “best practice” standard, the issue of whether this conclusion 

applies to the Queensland RFS remains to be answered. With respect to this, the 

Queensland RFS has a number of research programs in progress at the moment, 

with these essentially taking two forms. Firstly, the RFS is undertaking a number 

of internal projects, aimed at the “service delivery” areas of risk modelling, 

planning, and the improvement of fire suppression methods (Purcell, 2003). 

Secondly, the RFS is also currently involved in supporting a number of external 

projects in collaboration with tertiary institutions [such as this particular study] and 

other government agencies, which are aimed at improving “fundamental 

knowledge” relating to environmental management and public safety practices 

overall (Purcell, 2003). In adopting such an approach, the Queensland RFS is 

aligned with contemporary disaster risk management practices worldwide 

(FEMA, 1995; Hodges, 1998), with the main benefits being that it provides an 

effective means by which to access specialist knowledge in a number of 

disciplines, doing so within both the budgetary and organisational constraints 

which are inherent to public sector agencies (Purcell, 2003). Additionally, the 

results of the projects themselves lend further support to this approach, by 

providing stakeholder groups with improved service delivery based on objective, 

scientific investigations - often from a fresh perspective.          

 

Therefore, it would appear that “yes” the current system of research practices 

within the Queensland RFS does have the potential to constitute a “best practice” 

standard, although a number of qualifying Organisational considerations are 

involved. The main body of research conducted by the Queensland RFS to date 

has been primarily directed towards enhancing its “service delivery” capabilities 

by refining operational/administrative systems, and by adopting the AS/NZS 4360 

Risk Management Standard (2004) as the service’s main operating framework. 

While this is understandable, given that their main focus is “practical” service 

delivery (Purcell, 2003), this focus has led to this strategy falling short of its full 

potential - a point also raised in Chapter One, where an observed reliance on 
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generic principles, rather than Queensland’s demographically specific 

characteristics, in program development was identified. However, more recent 

research projects have witnessed increased collaboration by the Queensland 

RFS with external agencies, such as tertiary institutions and research bodies. In 

doing so, the scope of research activities has also increased to include more 

“fundamental” research directed towards improving environmental management 

and public safety risk management practices (Purcell, 2003), doing so from what 

is a more objective perspective through the use of external parties.  

 

Although the Queensland RFS is now seen to be aligned with international “best 

practice” standards by adopting such a direction (FEMA, 1995; Hodges, 1998), it 

is crucial that such activities are now not only maintained or increased, but also 

that they are actively integrated into the organisation’s ethos at all levels. If this is 

not achieved as a long-term objective, the full potential of research as a strategy 

will not be realised.   

 

 

 

Conclusion 

 

The notion of “potential” appears to be the underlying theme throughout this 

chapter, which again fails to provide a definitive answer to the question of 

whether the preparation strategies currently utilised by the Queensland RFS do 

indeed constitute a “best practice”. In its stead, however, this chapter has 

identified a number of issues requiring further consideration, the core elements of 

which have again been presented in the form of two key propositions. 

 

Firstly, could organisational reforms be implemented as a means by which to 

improve Brigades’ access to resources, rather than simply increasing funding 

levels? [Refer to Table 10.5]  
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Secondly, would organisational reforms actively enhance the RFS’s current 

preparation capabilities overall? [Refer to Table 10.6] 

 

Such notions reflect those raised in Chapter Nine, indicating a similar conclusion, 

in that the question of whether the preparation strategies utilised by the 

Queensland RFS are indeed “best practice” or most appropriate would appear to 

again depend on the manner in which the identified issues are themselves 

managed. Further to this, in a manner which is also similar to Chapter Nine’s 

findings, the results documented in Table 10.1, as well as in Table 10.5 and 

Table 10.6, actively highlight Organisational issues as being central to any future 

management initiatives aimed at achieving the desired “best practice” standards, 

an observation applicable to all levels of the Queensland RFS.  

 

 

Table 10.5  Issues Defining the Proposition “Could Organisational Reforms be  
Implemented as a Means by Which to Improve Brigades’ Access to 
Resources, Rather than Simply Increasing Funding Levels?” 

 

Element  Active Issues of Each Element 

 

Physical 

 

  

 

Legal 

 

  

 

Economic 

 

 

 
 

Organisational 

 

Social 

 

  

   

Communication 
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Table 10.6  Issues Defining the Proposition “Would Organisational Reforms Actively 
Enhance the RFS’s Current Preparation Capabilities Overall?” 

 

 

Element  Active Issues of Each Element 

 

Physical 

 

 

 

 

Organisational 

 

Legal 

 

  

 

Economic 

 

 
 

 

 

Social 

 

  

   

Communication 
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CHAPTER 11 

 

DISCUSSION 

 

Introduction 

 

In commencing this study, the question was raised as to whether the current 

proactive bushfire risk management strategies being utilised by the Queensland 

Rural Fire Service truly constitute “best practice” standards for Queensland’s 

specific needs, as was the task of identifying those issues that have or may affect 

the Queensland RFS in its selection and implementation of these strategies. 

Having reached this point, however, it would appear that a definitive answer is 

not possible, with only qualified answers being offered for each strategy reviewed 

in the previous chapters. Such an outcome was not unexpected in view of the 

complexities of the management issues involved in this challenging field, 

particularly in urban-rural interface areas. The main task of this chapter is to now 

further discuss those determining issues identified as influencing the strategies 

evaluated in the previous chapters, discussing the four propositions put forward 

in their respective conclusions:  

 

 

Proposition One: Would improved legislation complement organisational 

reforms in providing better administrative structures within  

the Queensland RFS? [Refer to Table 9.7] 

 

 

Proposition Two: Would [such] an improved administrative structure provide  

the foundation by which the identified economic, social and  

communication issues could be addressed?  

[Refer to Table 9.8] 
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Proposition Three: Could organisational reforms be implemented as a means by 

which to improve Brigades’ access to resources, rather than  

simply increasing funding levels? [Refer to Table 10.5]  

 

plus 

 

Proposition Four: Would organisational reforms actively enhance the RFS’s  

current preparation capabilities overall? [Refer to Table 10.6] 

 

 

In discussing these propositions, this chapter will delve further into the task of 

identifying those issues which have or may affect the Queensland RFS in its 

selection and implementation of proactive bushfire risk management strategies. 

The objective is to identify the underlying issues involved, and to explore the 

nature of these issues by discussing the potential strategies by which “best 

practice” standards can be achieved. In this respect, the four propositions will 

serve as investigative tools, with the main objective being the progressive 

development of a management model, rather than the resolution of the 

propositions themselves.      

 

The chapter is divided into five sections, the first two of which are concerned with 

discussing Propositions One and Two respectively. The third section will then 

jointly discuss Propositions Three and Four, as they raise similar conceptual 

issues, with section four providing a further discussion of the issues identified 

through the propositions. The final section is then concerned with concluding and 

summarising the chapter’s findings.   
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Proposition One: Would Improved Legislation Complement 

Organisational Reforms in Providing Better Administrative 

Structures within the Queensland RFS?  

 

The observations from Chapter Nine which led to this particular proposition have 

been summarised in Table 11.1. The key elements of this proposition extend 

beyond the notion of legislative change alone, to also incorporate reforming the 

organisational elements of training, culture and interagency cooperation. The 

objective in doing so, is to provide a more effective administrative framework in 

which the Queensland RFS can then function. 

 

Table 11.1 Summary of Issues Relating to Proposition One 

No. Description  of  Issues 

1 Queensland RFS volunteers are not currently trained in the environmental aspects of fire 
operations 

2 The environmental aspects of fire operations are often cited by Queensland RFS 
volunteers as being the responsibility of other government agencies 

3 The voluntary nature of the Queensland RFS is a potential restriction regarding the 
introduction of additional duties [ie. environmental management] for Brigades  

4 There was an observed lack of coordination between the Queensland RFS and other 
agencies, both state and local, which have bushfire risk management responsibilities  

5 There was an observed lack of coordination between public and private sector groups 

6 A landowner’s responsibility for fuel management through authorised prescribed burns is 
essentially self-regulatory 

7 The local government enforcement of building and land management codes arguably 
lacks a uniformity of standards   

8 Building and land management codes are implemented in isolation from each other 

9 Shire Councils throughout Queensland are not required by law to appoint a Fire 
Prevention Officer as in some other jurisdictions 

 
 

In addressing this proposition, the following discussion will consist of four 

elements, in turn briefly defining the nature of “effective” administrative 

structures, identifying the proposed organisational reforms, identifying the 

proposed legislative changes, and discussing those issues which may influence 

whether the proposition itself is indeed correct.   
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Administrative Structures 

Riggs (1997), Sharpe (2006), Williams & Johnson (2004) and Weston et al 

(2004) each identify two elements as the key components in establishing and 

maintaining “effective” administrative structures and frameworks for effective 

governance: a clearly defined organisational hierarchy; and clearly defined 

organisational authorities and dynamics, both internal [position descriptions and 

delegated authority] and external [legislation]. Ferguson & Ferguson (2000) also 

identify the need for such management systems to effectively direct and motivate 

managers and workers alike to pursue the organisation’s objectives, citing them 

as being crucial components in their discussions on effective corporate 

governance. Similarly, Peters (2000) observes that “administrative mechanisms 

employed to provide coherent direction” are unquestionably central to facilitating 

organisational tasks and responsibilities effectively, while Burton & Obel (2004) 

and Fraser (2008) find that clearly defined administrative and governance 

systems, such as those identified, serve as the foundation for any organisation in 

achieving their objectives.  

 

The Council of Australian Government’s (COAG) recent National Inquiry on 

Bushfire Mitigation and Management (Ellis, Kanowski & Whelan, 2004) highlights 

that “clear operational and legislative arrangements that best facilitate the 

required outcomes need to exist” [my paraphrase] in bushfire risk management 

agencies nationwide. Ellis et al (2004 ) state that corporate governance is indeed 

a crucial element in the complex management scenarios [both micro and macro 

level] presented by bushfire risk management, and is an element which needs to 

define organisational roles and authority as the foundation for any subsequent 

system development. 

 

Based on these remarks, it would appear that effective organisational and 

legislative elements are key requirements for any management system to be 

considered “effective”. However, the manner in which this can be achieved within 

the Queensland Rural Fire Service itself remains to be discussed.    
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Proposed Organisational Reforms 

The organisational reforms to be discussed relate to the issues identified in the 

evaluation of the Queensland RFS’s prevention strategies in Chapter Nine [Refer 

to Table 11.2]. These proposed reforms have been grouped for discussion into 

the three themes of [i] training and awareness, [ii] interagency liaison, and  

[iii] organisational restructuring. 

 

Table 11.2 Proposed Organisational Reforms Relating to Proposition One 

No. Description of Proposed Reforms 

1 The inclusion of environmental management protocols/awareness into Queensland RFS 
operational training modules  

2 Improved interagency liaison with environmental management authorities, both state and 
local government 

3 Increased awareness amongst Queensland RFS volunteers of relevant legislation 

4 The transference of building code and land management code enforcement from local to 
state government jurisdiction   

5 Improved policy coordination between public and private sector groups 

6 The requirement for Rural Fire Brigade Groups to become compulsory organisational 
structures  

 

 

[i] Training & Awareness  

Queensland RFS volunteers require increased training and awareness in both 

the environmental implications of their activities, and the legislation under which 

they operate.  

 

In Chapter Nine, it was identified that Brigade members overall placed limited 

importance on the environmental considerations of bushfire risk management, 

regarding environmental issues as falling under the jurisdiction of other local and 

state government agencies such as Shire Councils, DPI, DNR and EPA – as 

remarked in Table 9.2. While this attitude is indeed understandable, given that 

the priorities of “emergency service department” based Queensland RFS 

Brigades are LifePropertyEnvironment, the fact remains that Brigades are 

also in a unique position to actively contribute to environmental management. 
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This notion is central to this proposition and is supported by Miller (2001), 

Williams (1998) and Zimmerman (1999) in their research into integrated fire 

agency/forest service bushfire risk management programs cited earlier. It also 

reflects the findings by the recent COAG inquiry into Australian bushfire risk 

management (Ellis et al, 2004), which concluded that increased training in the 

environmental implications of bushfire risk management would contribute to an 

improved “balance” between public safety and biodiversity management by 

bushfire agencies.          

 

It was also observed in Chapter Nine that many volunteers were not fully aware 

of their rights and responsibilities as defined by the Queensland Fire and Rescue 

Service Act (1990). This is of particular concern, as although this legislation is 

normally applied by Brigade Officers, any firefighter required to take control of a 

fire scene will be in the position to make key command and control decisions 

provided for under the Act – ranging from deploying Brigade assets, to 

commandeering private property to combat a fire. Additionally, the accurate 

interpretation of this legislation is also central to a Brigade’s ability to conduct 

proactive risk management tasks such as prescribed burns and forming fire 

breaks in a manner which is both effective and legal. In this sense, although the 

legislation itself is a powerful risk management tool, it is held that its full potential 

will not be realised unless a better awareness and understanding of its contents 

is present amongst Brigade members. 

 

The initiatives listed in Table 11.2 include incorporating additional information 

about the effects of fire and fire control strategies on the environment and the 

legislative rights and responsibilities of RFS personnel into modules of the Fire 

Management Training: Level One Course. This would ideally extend beyond the 

relaying of information alone to incorporating those additional environmental and 

legal considerations into a Standard Operational Procedure for Brigades when 

determining appropriate prescribed fire and/or fire control strategies. A potential 

longer term by-product of such training packages could also be that of 
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addressing the current organisational culture within the Queensland RFS, relating 

to bush fire related environmental management issues, by increased awareness 

of the wider management issues involved – a notion which is supported by 

research undertaken by Burton & Obel (2004), Rees (2003) and Williams & 

Johnson (2004).  

 

 

[ii] Interagency Liaison 

The very nature of bushfire risk management means that a number of agencies 

have the potential to be involved in every stage of the PPRR cycle. However, 

with different agencies comes different perspectives, priorities and practices 

regarding bushfire risk management (Ellis et al, 2004) – a fact which was found 

to be a source of some conflict and jurisdictional rivalry between the Queensland 

RFS and environmental management agencies such as the DPI, DNR and EPA.  

While training and awareness initiatives may go some distance in reducing such 

interagency rivalries, increased interagency liaison is central to reinforcing the 

change facilitation process (Ellis et al, 2004; Peters, 2000; Weston, 2004), and 

achieving  “best practice” bush fire risk management for Queensland that 

balances public safety with environmental management.  

 

This conclusion is based on observations made during field research, detailed in 

Chapter Nine, and echoed by agencies such as EMA (1998), FEMA (2004) and 

the USFS (2000), as well as by Williams (1998) and Zimmerman (1999), each of 

which have been involved in addressing similar issues within their respective 

jurisdictions. The recommendation that the Queensland RFS work towards 

improved interagency liaison with environmental management authorities is 

aimed at not only improving the awareness of environmental management issues 

and the capabilities of environmental agencies by Queensland RFS Volunteers, 

but also at promoting interagency cross-training and improved operational 

interface capabilities.     
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Another proposal listed in Table 11.2 refers to improving the coordination of 

policy development between public and private sector groups. Specifically, this 

relates to insurance agencies and building developers, and the potential 

preventative role they have to play in bushfire risk management. In Chapter Nine, 

it was noted that although insurance agencies currently offer premium discounts 

to those who take certain security precautions that lower the relative risk of 

theft/burglary (Biger & Kahane, 1992), there are currently no similar incentive 

programs for customers to reduce their relative bushfire risk. Given the 

increasing popularity of rural-style living in Australia, where the risk of bush fires 

is higher (Adrian, 2001; Mitchell, 2002), this is an issue of some concern. This 

proposal is supported by research (Greenlee,1997; Rowe, 1980; Zamecka & 

Buchanan, 2000), as well as by policy documents that include insurance-based 

incentives in 10-year national risk mitigation strategies (FEMA, 1995; USFS, 

2001). This work has emphasised that such programs must be secured by 

government agencies in clearly defined, coordinated and formalised agreements 

to be successful.   

 

Developer-based policy coordination may be potentially easier to regulate than 

insurance-based initiatives. The Building Code of Australia (Australian Building 

Codes Board, 1996) provides a framework through which changes could be 

enacted administratively through amendments, whereas insurance-based 

initiatives would essentially be a matter of cost-benefit analyses. Both processes, 

however, would undoubtedly be subject to market and economic pressures. Such 

notions are not new, with several parties, including the Australian Fire Authorities 

Council having recently called for improved policy coordination between bushfire 

management agencies, the Australian Building Codes Board and the insurance 

industry in this respect (Jones, 2001). COAG’s recent National Inquiry on 

Bushfire Mitigation and Management (Ellis et al, 2004) also highlights the need 

for a review of both building and land management codes.  
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Land management will admittedly be more difficult to address than building codes 

as the land codes are developed and enforced at a local government level. The 

need for increased interagency policy coordination was supported by several 

informants during the course of this study, with several jurisdictions in Australia 

having land management regulatory systems in which input from bushfire 

management agencies to developers is currently not legally binding (Adrian, 

2002; De Grosky, 1997; Leigh, 2001). Although the same parties acknowledged 

that “most often” this input is adopted by the larger building developers 

voluntarily, they also stated that such compliance is not uniform, with smaller 

contractors introducing yet another management issue in terms of liaison and 

providing appropriate risk advisory information at all levels.    

 

 

[iii] Organisational Restructuring 

The remaining proposals identified in Table 11.2 refer to two elements of 

organisational restructuring: transferring the responsibility and enforcement of 

building and land management codes from local to state government 

jurisdictions, and the requirement for Rural Fire Brigade Groups to become 

compulsory organisational structures.    

 

The transfer of building and land management code enforcement from local to 

state government jurisdictions was raised by key informants. Reflecting 

observations made by Salter (1997) in his research into local community-based 

disaster management, these informants cited a lack of uniformity in the 

interpretation of building and land management codes, as well as a perceived 

bias towards certain local entities, as key concerns. Although neither proved nor 

disproved during the course of this study, these concerns reflect those identified 

in work by FEMA (1997) and Rice & Davis (1991), which went on to conclude 

that a state-level enforcement system is a more appropriate means by which to 

address such issues. Although this change in focus would also require legislative 

reforms [addressed below], it is proposed the main component of such change 
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would involve the reallocation of building and land management code 

enforcement to a single state Government agency, thereby providing a 

standardised administrative environment in which enforcement and cooperation 

could be better facilitated (Ellis et al, 2004; Peters, 2000; Riggs, 1997; Williams & 

Johnson, 2004).       

 

The rationale behind the proposal that Rural Fire Brigade Groups should become 

compulsory organisational structures within the Queensland Brigade hierarchy is 

the need for a more standardised management system throughout the 

Queensland RFS. Although Rural Fire Brigade Groups were not directly 

discussed in Chapter Nine, the issues raised in that chapter indicated that a more 

coordinated brigade-level management system is indeed required if “best 

practice” standards are to be achieved. Even though study participants made it 

clear that some resistance could be expected to this idea, this suggestion was 

raised as it is argued that Rural Fire Brigade Groups provide three main 

advantages in an organisational context: they constitute a key hierarchical link for 

effective liaison with state and local government agencies regarding issues within 

their own areas; they are an ideal management structure to coordinate resources 

at large incidents involving several Brigades, or for the purpose of coordinating 

and resourcing preventative programs at a local community level; and these 

groups are governed by their member Brigades themselves, and can therefore 

serve as an ideal change facilitation agent for the other issues identified 

throughout this chapter. In this sense, Rural Fire Brigade Groups are being 

proposed as a means by which to facilitate improved governance and training, 

rather than as an additional command and control structure – with the former 

being specifically identified by Ellis et al (2004) as being central to improving 

bush fire risk management practices in Australia.     
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Proposed Legislative Changes 

As with the organisational reforms, the legislative changes being proposed in the 

context of this discussion [Refer to Table 11.3] are also linked to the issues 

identified in Chapter Nine. In particular, these changes are aimed at both local 

and state level government operations, and are mainly concerned with improving 

[i] proactive planning and [ii] proactive risk management operations. 

 

Table 11.3 Proposed Legislative Changes Relating to Proposition One 

No. Description of Proposed Changes 

1 The statutory authority for the Queensland RFS to conduct proactive Prescribed Burns 
on private property without the landowner’s consent 

2 The active coordination of building codes with land management codes in their 
enforcement  

3 The statutory authority to render Queensland RFS’s pre-construction/development 
submissions as being lawfully binding  

4 The transfer of building code and land management code enforcement from local to state 
government jurisdiction   

5 The statutory requirement that local government agencies employ Fire Prevention 
Officers 

 

 

[i] Proactive Planning Processes  

The concept of effective organisational governance has already been touched 

upon in relation to this particular proposition, as has the central role within it that 

effective legislative elements have to play. Drawing on this, the main legislative 

changes being proposed in Table 11.3 relate to the improvement of existing 

proactive management structures by developing a statutory framework which 

actively facilitates the organisational changes being proposed. In order to achieve 

this, the primary objective is not only to standardise the existing Queensland-

based building and land management code systems, but also to establish the 

statutory requirement that local government agencies within Queensland employ 

designated Fire Prevention Officers.  
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The proposed legislative changes will, first, link the building code and land 

management code standards; second, transfer enforcement of these codes from 

local to state government jurisdiction; and third, render the Queensland RFS’s 

pre-construction and development submissions lawfully binding. In identifying the 

first two proposals, this study reflects calls by parties such as the Australasian 

Fire Authorities Council (Jones, 2001), Cortner & Lorensen (1997), FEMA (1995) 

and Rice & Davis (1991) for the management issues relating to inter-jurisdictional 

differences in code/standard enforcement to be actively resolved. This is a 

concern which is shared by jurisdictions worldwide, with the common thread 

being the involvement of multiple layers of government in interpreting/enforcing 

building and land management codes – often independently of each other’s 

operations. In this manner, such issues are indicative of the recent findings by 

COAG’s National Inquiry on Bushfire Mitigation and Management (Ellis et al, 

2004), which identified not only the need for a review of both building and land 

management codes nation wide, but also a review of the manner in which the 

relevant standards interact.  

 

Similarly, the third notion of making pre-construction/development submissions 

by bushfire risk management agencies, such as the Queensland RFS, a legally 

binding component of the process has also been regularly called for by numerous 

authorities such as the Australasian Fire Authorities Council (Jones, 2001) and 

FEMA (1995), and was again identified recently by COAG’s National Inquiry on 

Bushfire Mitigation and Management (Ellis et al, 2004) as a key management 

issue. Constituting an option which provides an effective means to ensure that 

public safety is an “active” design consideration for developments, experiences in 

other jurisdictions have been reportedly quite favourable (De Grosky, 1997; Ellis 

et al, 2004; Leigh, 2001). Not surprisingly, given the increased popularity in rural-

style living and developments across Australia (Adrian, 2001; Mitchell, 2002), key 

informants reported similar plans in Queensland – with the Queensland “State 

Planning Policy”, which restricts development in disaster-prone areas (Odgers, 

2003), being what one key informant termed “as a step in the right direction”. 
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By addressing the observed management inconsistencies [Refer to Table 11.1] 

in this manner, it is envisaged that the proposed initiatives could potentially 

provide a better framework in which inter-jurisdictional differences could be 

overcome. For example, it would address situations where local councils permit 

specific design dispensations for a nominated fee, thus undermining the 

standards of the Building Code itself. The framework would also ensure that post-

construction fire risk levels do not exceed pre-construction approval ratings, a 

situation in which houses are potentially under-protected after vegetative growth 

and structural landscaping.   

 

Further, it is also envisaged the establishment of statutory Fire Prevention 

Officers within local government agencies would provide a standardised local 

government agency capability/link in the bushfire risk management process. 

Effective liaison between local and state agencies is crucial, not only for 

operational planning, but also in response activations – points which are 

particularly relevant to Queensland, given its wide geographical dispersion of 

communities. Further support of this proposal is found not only in the recognised 

role that local knowledge has to play in disaster risk management (Beringer, 

2000; EMA, 1992; FEMA, 1995; USFS 2001; Zamecka & Buchanan, 2000), but 

also in the successful implementation of a similar program by the CFS (Miller, 

2001), and in its endorsement as a suitable focus for development by COAG’s 

National Inquiry on Bushfire Mitigation and Management (Ellis et al, 2004).       

 

 

[ii] Proactive Risk Management Operations   

The final legislative proposal identified in Table 11.3 is concerned with providing 

Authorised Officers of the Queensland Fire and Rescue Service/Rural Fire 

Service with the statutory authority to conduct proactive prescribed burns on 

private property without the landowner’s consent. Under current legislation, the 

landowner has the [self regulatory] responsibility to maintain fire safety on their 

own property, and although the Queensland Fire and Rescue Service Act (1990) 
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does indeed empower an Authorised Officer to initiate such a burn on private 

property without the owner’s permission, this authority is currently restricted to 

situations involving the containment of an existing fire only, and does not extend 

to proactive risk mitigation burns. This is an interesting limitation of authority, 

particularly given that although the Queensland Fire and Rescue Service Act 

(1990) currently only provides for an advisory role in this capacity, it then 

empowers an Authorised Officer to “require” a landowner to implement adequate 

fire breaks.  

 

This perceived shortfall in statutory authority was raised as a concern in Chapter 

Nine, and supported by study participants and key informants as being a 

significant limitation for operational planning. The main basis for such concern is 

that self-regulatory legislation has been found in several industries to regularly 

lower the incidence of statutory compliance, rather than improve it (Quinlan & 

Bohle, 1991), and that in this particular context, the potential exists for excessive 

fuel to accumulate, resulting in an increased likelihood that a high-intensity fire 

will occur (Beebe & Omi, 1993). The legislation proposed to address these 

concerns is consistent with management options raised by correspondence with 

both South Australian (Miller, 2001) and Queensland bushfire risk management 

agencies (Adrian, 2002), and reflects legislation already enacted in New South 

Wales following investigations into the 2001/02 Black Christmas fires (Adrian, 

2002). Further, it is also consistent with the findings of COAG’s recent National 

Inquiry on Bushfire Mitigation and Management (Ellis et al, 2004).  

 

Finally, it is envisaged that the additional authority being proposed for Authorised 

Officers within Queensland will complement building and land management code 

reforms in providing an effective “legal” environment – capable of supporting the 

risk management needs of the “physical” environment – by providing Authorised 

Officers with the necessary operational management tools.    
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Discussion 

Although the proposed reforms have been presented in somewhat generalised 

terms, it is suggested that “best practice” standards for Queensland can indeed 

be realistically achieved through those proposed interventions aimed at the 

issues identified in Table 11.1. However, although the initiatives in question are 

consistent with established international bushfire and disaster risk management 

protocols, and while they are actively supported by published research findings, 

and although they do indeed appear to effectively address the issues raised, the 

reality is that these interventions will be subject to any number of core 

implementation issues. These are effectively the “underlying” issues referred to in 

this chapter’s Introduction, and will influence the foundation on which any 

initiative pertaining to this proposition will be based.   

 

The evaluation of the reforms being proposed has identified one such issue, 

“organisational culture”, which will now be discussed. Organisational culture was 

identified through active participant observation as well as from input obtained 

from study participants, and was found to constitute a particularly challenging 

issue. It is envisaged that its main impact will potentially affect not only the 

proposed initiatives for Rural Fire Brigade Groups to become compulsory 

management structures, and the introduction of more environmentally aware 

bushfire risk management practices, but more interestingly, it is anticipated that it 

will also be central to the implementation of the proposed organisational and 

legislative reforms pertaining to land and building codes.  

 

Three major concerns were cited by participants, consistently across the sample 

population, relating to the proposed requirement for Rural Fire Brigade Groups to 

become compulsory management structures. First, many participants referred to 

previous bad experiences with Groups within their respective areas. Although 

many could not cite specific details, some participants did elaborate, citing inter-

brigade politics/tension and time restrictions as their main reservations. Second, 

there was a perception that the Brigades would lose some of their independence 
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and that the autonomy of their operations would be restricted by any established 

Group. Once again, although many participants openly acknowledged that such a 

scenario “shouldn’t happen”, some went on to say, with varying levels of 

commitment, that it “always did”. Finally, many participants did not perceive a 

problem in the first place – “if things aren’t broken, why fix them?”     

 

Similar levels of resistance were also expressed about the proposed inclusion of 

environmental management into Brigade operating procedures and, to a lesser 

degree, the increased links with environmental agencies. Several concerns were 

raised by participants. The first relates to time constraints. In particular, the facts 

that RFS Brigades are staffed by volunteers and that their availability is restricted 

were most commonly raised, as was the notion that Brigades “don’t always have 

time to conduct environmental assessments before the commencement of 

operations”. Secondly, concerns were voiced about existing skill levels and the 

additional training the inclusion of such duties would require. Many participants 

referred to problems experienced with the implementation of the new 

competency-based Fire Management Level One course, which they said would 

be compounded by the inclusion of any new material. Thirdly, the notion “that’s 

not our responsibility” was also readily offered, with participants referring to 

forestry and environmental agencies as having jurisdiction over managing such 

tasks [Refer to Table 9.2].  

 

Concerns were also expressed about the proposed increased links with 

environmental agencies, with study participants perceiving that such agencies 

have limited access to fire control equipment and specialised fire management 

training [hence the “National Sparks & Wildfire” nickname given to the 

Queensland National Park and Wildlife Service [QNPWS] by some Brigades]. 

Although reports that the QNPWS has trained additional crews in fire 

management, and has equipped a number of new heavy attack and light attack 

appliances, was acknowledged as a positive step, the restricted use of such 

resources due to limited fleet size and location was raised by participants in 
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support of their concerns. Although these concerns were observed throughout 

the sample Brigades, unlike the previous Rural Fire Brigade Group proposal, 

their distribution was not uniform. Most concerns about increased links with 

environmental agencies were raised in Brigades D and F [the lower classification 

Brigades], with members citing time restrictions and training as being their main 

concerns. This was not unexpected, as RFS Brigades within these categories are 

typically less formal in nature than the higher classification Brigades and are 

reported by key informants to be “traditionally” slower to adopt procedural and 

operational changes. On the other hand, however, the majority of participants 

from Brigades A, C and E were what could be termed “reservedly” interested at 

the prospects put to them, with most resistance again being expressed in relation 

to incorporating environmental management into existing operating procedures.  

 

The majority of participants from Brigade B sounded quite enthusiastic overall at 

the prospect of the proposed developments, and expressed an interest to 

increase their operational links with environmental agencies with whom they had 

already worked on several occasions. Again, this was not unexpected, as this 

was the Brigade referred to earlier as taking special precautions when conducting 

a prescribed burn in a known koala habitat.     

 

In identifying these issues, the main underlying theme appeared to be the current 

attitude of Brigade members, not only towards existing practices, but also to 

those initiatives being proposed. In order to affect change, significant cultural 

change must target the framework in which RFS Brigades currently operate, to 

provide a system capable of a more integrated approach to bushfire and 

environmental risk management. The experience of other jurisdictions (Miller, 

2001; Zimmerman, 1999) has shown that adopting a more environmentally aware 

operational mindset through organisational reforms is a practical and achievable 

goal. The potential benefits of such an approach extend beyond improved 

bushfire risk management to also include improved public relations and 

administrative systems (Lewis et al, 1994; Williams, 1998; Zimmerman, 1999).  
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The last main reform proposed is the integration of more “bushfire aware” 

land/building code enforcement at a state government level. The main “obstacle” 

identified to this reform is the culture of current market trends. More specifically, 

the increasing popularity of semi-rural style developments, as well as those 

developments in which “eco-style” houses are built among trees, are effectively 

putting lives and properties at risk by placing them both potentially in harm’s way.  

 

Whilst perhaps a “social” issue in this sense, it is contended that it is primarily the 

contemporary “market/industry culture” that actively promotes the popularity of 

these developments. It is hence labelled as an organisational issue in this regard, 

with current legislation only providing for an advisory role by specialist agencies 

to developers, with design decisions therefore being subject to what appears to 

be the significant influence of this very [group’s] culture. Although such issues 

can be controlled through legislation, as is being proposed, the notion of lobby 

groups pressuring the government during the public submission stage of the 

legislative cycle shows the power of this market culture, a point supported by key 

informants within both the fire safety and real estate fields. These informants 

went on to say this market/industry culture will perhaps be the most difficult issue 

to address, particularly given their lifestyle focus, and that such social/market 

trends are entrenched in Queensland as a major selling point - a perspective 

reflected heavily in recent media articles (Jones, 2001; Mitchell, 2002; Odgers, 

2003) and in research conducted into this issue (Beringer, 2000; DeGrosky, 

1997; Ellis et al, 2004; Rice & Davis, 1991; USFS, 2001).  

 

Organisational culture issues have also been envisaged in relation to the 

proposed introduction of insurance incentives for bushfire risk management, the 

reallocation of authority for building and land management code enforcement 

from local to state agencies, and the proposal to grant statutory authority for 

Authorised Officers to conduct prescribed burns on private property without 

owner permission – a conclusion supported by research undertaken by parties 

such as Beringer (2000), Ellis et al (2004) and  the USFS (2001). While it is 



 

-239- 

acknowledged that the specifics of the implementation issues for these initiatives 

will undoubtedly vary, ranging from statutory to budgetary considerations, it is 

argued that they will inevitably also involve the organisational change facilitation 

processes of managing the required structural change and cultural resistance to 

make the proposed initiatives functioning realities – with the legal and economic 

related implementation issues essentially being dealt with by the proposed 

administrative reforms themselves. As a result, “organisational” issues have 

again been identified as the key underlying issues to be addressed, particularly 

given that the proposals in question will involve intra/inter agency restructuring.      

  

 

Underlying Issues 

Based on this discussion, it would appear that the proposed organisational and 

legislative reforms contained in Proposition One will provide an improved 

administrative framework within which the Queensland RFS can function, by not 

only expanding the operational focus of the RFS, but also by equipping the RFS 

with an improved legislative framework. Furthermore, it is maintained that this 

framework will provide a foundation for further initiatives, through the provision of 

solid administrative structures aimed at facilitating comprehensive preventative 

bushfire risk management strategies.  

 

In drawing this conclusion, it is argued that not only has the proposition been 

proven in this instance, but more importantly that a key underlying issue has 

been identified. I remind you of the original research question “…the problem to 

be addressed by this study is the identification of those issues which have/or may 

affect the Queensland Rural Fire Service in its selection and implementation of 

bush fire risk management strategies, and indeed to determine whether the same 

are representative of “best practice” standards for Queensland’s needs”, and I 

refer you to the issue identified in this manner as it relates to this particular 

proposition: that of Organisational Culture [Refer to Table 11.4].    
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Table 11.4  Key Issues Defined by Proposition One 

 

Element Active Issues of Each Element  

 

Physical 

 

 

  

Administrative 

 

 

 

 

 

Organisational 

 

 

 

 

Organisational  

Culture 

 

       

 

Legal 

 

   

 

Economic  

 

  

 

Social 

 

  

 

Communication 
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Proposition Two: Would [such] an Improved Administrative 

Structure Provide the Foundation by Which the Identified 

Economic, Social and Communication Issues Could be 

Addressed? 

 

In addition to the issues already discussed in relation to Proposition One, a 

number of economic, social and communication issues were also identified as 

having the potential to impact on the prevention strategies evaluated in Chapter 

Nine. It was also observed that, due to the very nature of these issues, such 

concerns could possibly be addressed by the general reforms proposed in 

Proposition One, rather than structuring specific initiatives aimed at each 

individual concern. However, will adopting this approach actively achieve this 

objective? In answering this, the following discussion will consider relevant 

economic, social and communication issues before considering the truth of the 

proposition itself.  

 

 

Economic Issues 

The main economic issues [Refer to Table 11.5] relate to cost-benefit issues and 

community housing trends. Although related in their potential effects, each of 

these will be discussed in turn.  

 
Table 11.5 Economic Issues Relating to Proposition Two  

No. Description  of  Issues 

1 Current Real Estate and Development trends reflect increased popularity in rural-style 
living 

2 An emerging attitude towards personal/domestic bushfire risk management practices is 
that of “High purchase price-Low bushfire risk” versus  “Low purchase price-High bushfire 
risk”  

3 Cost-benefit calculations rather than bushfire science often form the basis of bushfire risk 
management program development/maintenance  
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The main premise of “cost-benefit” methodologies is the “justification” for planned 

risk management strategies, based on economic and resource-related 

considerations (FEMA, 1997; Rejda, 1995; Vaughan, 1992). While this notion is 

understandably widely used commercially, often referred to as ALARP [As Low 

As Reasonably Practicable], it is raised as an “issue” in this particular context, 

where public safety related decisions are also influenced in the same manner. 

After all, as established in the discussion of this study’s theoretical framework, 

the implications for bushfire and disaster risk management extend far beyond the 

notion of economics alone, to also include the societal elements of community 

loss – an observation illustrated by “human interest” media reports detailing the 

personal losses experienced by communities in the aftermath of major bush 

fires/disasters. Although such concepts do indeed have a place in the decision-

making processes, that lead to the allocation of limited resources on a prioritised 

basis, their use is limited as they are inherently difficult to quantify.  

 

In Queensland, the leading cost-benefit method used by the Queensland Fire 

and Rescue Service/RFS is “risk mapping”. Used by law enforcement and 

emergency service agencies worldwide, risk mapping is recognised as an 

effective means by which to distribute resources based on risk profiles (Purcell, 

2003). Such systems provide a visual representation of the risk profile of a given 

area, encompassing elements such as topography, fuel characteristics, fire 

incidence, community demographics and available resources. Although such an 

approach is justifiable, the issue remains as to whether cost-benefit calculations 

should be the only criterion utilised in this process. Such calculations serve as an 

accurate method by which to allocate resources based on statistics and risk 

profiles, providing quantifiable data on which to base logistical decisions. On the 

other hand, however, in doing so, this approach is more reactive than proactive, 

in that such modelling does not allow for events which are exceptional in nature 

[ie. 1 in 100 year events], nor does it allow for the personal losses resulting from 

bush fires, which are inherently difficult to quantify.  
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Although their limitations are acknowledged, the use of cost-benefit based 

methodologies would appear to be the most effective decision-making 

mechanism which fire agencies have to make resourcing assessments, 

particularly given the inherent difficulty in quantifying and forecasting personal 

losses. The issue raised in Table 11.5 about the tension between cost-benefit 

analysis and bushfire science is therefore only a concern when the “economics” 

outweigh the “fire science” in the decision-making process, with this being a 

procedural rather than a methodological issue.  

 

The observed “skewed” manifestation of this “cost-benefit” ideology in housing 

trends/practices themselves was of more concern [Refer to Table 11.5]. More 

specifically, some study participants openly stated they would rather save on 

building costs and accept a lower standard of protection from “potential” bush 

fires. Although some admittedly went on to say that they could maintain fire 

safety around their house themselves by ensuring fire breaks and other proactive 

house maintenance, it was alarming to note that some participants stated they 

were insured and that “they were covered” for any losses from fire. This reliance 

on such reactive support was of concern in that lives and property were 

effectively being put at risk due to this attitude, which Brigade members 

acknowledged as “frightening” and “dismal”. Concerns were also raised about the 

potential financial impact on house insurance premiums following major and/or 

wide spread bush fires (EMA, 1997). Although not universal among community 

members spoken to during the course of this study, such apathy was not 

unexpected, given that such attitudes were repeatedly raised by researchers 

such as Beebe & Omi (1993), Beringer (2000) and DeGrosky (1997) in their work 

on the risk perception of communities with regards to bush fires.       

 

Another issue raised in Chapter Nine was that of potentially reducing insurance 

premiums for those householders who take precautions and have “bushfire safe” 

houses, particularly in areas with high incidence rates. This strategy has been 

identified as a potentially effective means to reduce relative risk levels (Greenlee, 
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1997; Rowe, 1980; Zamecka & Buchanan, 2000) and is included by FEMA 

(1995) and the USFS (2001) in their respective strategic risk mitigation plans as 

part of any future town/social planning strategies. Therefore, it should be no 

surprise that key informants stated that this approach is also being considered by 

agencies within Queensland, nor that it was discussed in COAG’s National 

Inquiry on Bushfire Mitigation and Management (Ellis et al, 2004). 

 

The final economic issue to be addressed concerns the risks associated with the 

observed trend in contemporary housing developments towards rural-style 

estates, as well as those houses built within heavily vegetated areas. Anecdotal 

evidence for this trend was offered by a number of key informants from both 

government agencies and the real estate industry. It was also discussed in the 

National Inquiry on Bushfire Mitigation and Management (Ellis et al, 2004), as 

well as receiving increased media exposure in recent times (Jones, 2001; 

Mitchell, 2002; Odgers, 2003). Such market trends raise significant social/town 

planning issues [Refer to Table 11.6], which are closely linked to the 

economic/bushfire management issues (Rice & Davis, 1991). Social/town 

planning issues relating to market/development trends will be discussed in the 

following section.        

 

 

Social Issues 

Table 11.6 details the social issues identified with regards to this particular 

proposition, including issues related to the societal considerations of perception, 

participation and demographics in relation to bushfire risk management within 

communities. These issues can essentially be divided into community 

participation and social/town planning issues, with each presenting their own set 

of unique challenges to bushfire risk management agencies. 
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Table 11.6 Social Issues Relating to Proposition Two  

No. Description of Issues 

1 Perceived personal influence/bias in the Queensland RFS Fire Warden system 

2 Levels of community participation and support of local Queensland RFS Brigades are not 
always reflective of actual community expansion trends 

3 Logistical problems for undertaking community safety programs, caused by constantly 
changing demographics, due to an increased popularity in rural-style developments 

4 Town planning implications resulting from an increased popularity in rural-style 
developments 

 

Community participation, due to the largely voluntary nature of fire/emergency 

services in urban-rural interface communities across Australia, constitutes an 

important consideration for bushfire risk management agencies nationwide (Ellis 

et al, 2004; EMA, 1996; Teaford, 1998). Indeed, basing assumptions on the very 

premise of volunteer Rural Fire Brigade operations, as the size of a community 

increases, so too should the size of the Brigade – therefore ensuring that 

adequate community protection levels are indeed maintained. However, the main 

issue was the noticeable lack of community participation in expanding urban-rural 

interface communities. This trend raises the issue of how to maintain adequate 

levels of resources [ie. volunteers and equipment], and also the question of why 

the rate of community participation is failing to match the rate of community 

expansion. The findings cited in Chapter Nine identify two apparent causes: a 

lack of a sense of community involvement, and a lack of appreciation for the 

damage a bush fire can indeed cause.  

 

While the former issue is demonstrated in the decreasing rate of participation in 

Brigades by “newcomers” to expanding communities, both in terms of active and 

support roles, the latter is more explicitly illustrated in reports of residents leaving 

their properties to go to work or other activities as bush/grass fires approach their 

property, with some even waving to firefighters as they leave – a point of 

understandable tension for most study participants, with one study participant 

remarking of such people, “They have a lifestyle in name rather than spirit.” 

These concerns reflect contemporary experiences in other jurisdictions (Ellis et 

al, 2004; FEMA, 1997; Scanlon, 1991; Teaford, 1998).  



 

-246- 

The answer may be a public education and recruitment campaign to promote 

awareness and membership of local Rural Fire Brigades. After all, existing public 

education initiatives relating to personal household bushfire safety precautions 

[ie. clearing gutters etc] does appear to be working, with bushfire agencies 

nationwide reporting “relative improvements” in this particular aspect of bushfire 

house safety. Further, such education campaigns have been found to potentially 

have a two-way benefit, by not only increasing community awareness, but also 

by promoting community self-empowerment and participation (Kumar, 1996).  

 

In any case, the marked decrease in community participation by residents “new” 

to such communities is a phenomenon reported by study participants from all 

sample Brigades, as well as mentioned by key informants from bushfire agencies 

nationally. It is one of the most significant challenges faced by bushfire agencies 

in urban-rural interface communities and is one which needs to be actively 

addressed in order to form the foundation for further community safety initiatives 

(Scanlon, 2001; Teaford, 1998; Zamecka & Buchanan, 2000).   

 

One possible consequence of declining community participation may be the 

criticisms by some community members about a perceived bias shown by 

volunteer Rural Fire Wardens in their regulation of the Permit To Light Fire 

system [discussed in Chapter Nine – see Table 9.4]. Most of these community 

members had little involvement of any type with the Rural Fire Service. The 

criticism probably reflects a lack of community awareness of the parameters in 

which Wardens operate and their operational relationship to local Rural Fire 

Brigades. Extending beyond just “bad blood” between Wardens and some 

members of local communities, the main concern is that such lack of awareness 

and understanding could lead to the undermining of the position of Warden in the 

community. There is a real concern [expressed by several informants and myself] 

that Wardens may consequently be bypassed and illegal fires lit without 

conditions having being checked for safety/control issues by qualified Wardens.  
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Moreover, such attitudes may lead to lack of interest and participation in Brigade 

activities, as some community members seem to believe that Wardens and 

Brigades form the one operational entity, and may also hinder the Queensland 

RFS’s ability to attract new persons to undertake the duties of Warden in 

expanding communities. In highlighting these issues, it would appear that a 

community education campaign may be required, a principle reflected in the 

Queensland RFS’s ongoing development and refinement of Warden training 

packages (Hopkins, 2000) to ensure its continued success, with this also 

extending to reinforcing the awareness amongst Wardens of the potential 

implication of their actions, and of the public nature of their position.   

    

Community expansion also involves social/town planning in both urban and 

urban-rural interface communities. These issues relate not only to the ever 

changing demographics of such communities, but also to the increasing 

popularity of rural-style developments and housing nestled discreetly amongst 

vegetation. Table 11.6 shows the logistical problems resulting from ever 

expanding community numbers – the resolution of these is central to effective 

bushfire risk management (Scanlon, 1991; Teaford, 1998). Indeed, it is safe to 

say the same is also true for all infrastructure and capability development. But, 

how can this be achieved? Quite simply, the central requirement is that the 

different systems “talk to each other” and match local development with local 

expansion. “Interagency cooperation” in social/town planning, involving both 

public and private sector groups, is essential if the infrastructure provided is to 

remain relevant to the expanding needs of a community, a principle that is 

reflected in work by Teaford (1998), FEMA (1995) and Hodges (1998) in their 

investigations into this issue in jurisdictions worldwide. Such cooperation can also 

provide an environment in which formalised working/policy groups involving 

public [ie. local, state, federal government agencies] and private sector groups 

[ie. development and insurance companies] can be established and maintained 

(EMA, 1992; FEMA, 1995).    
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The final social issue to be discussed concerns the implications of increasingly 

popular environmental/rural style developments for social/town planning. Rather 

than focusing on establishing adequate infrastructure [which is essentially 

beyond the parameters of this study], however, the focus of this particular issue 

is the potential risk at which such housing estates are being placed in 

endeavouring to target market trends.   

 

In particular, there are concerns about houses built in heavily vegetated and/or 

isolated areas, often situated amongst the vegetation itself or in areas that pose a 

problem for fire crews to access, and being promoted as “rural” of “eco living” 

style developments in the process. These concerns originate from the facts 

detailed in Chapter Nine, about the need for a distinct fire break between housing 

and vegetation, particularly if this vegetation is dense. This is an issue raised by 

several informants and participants during the course of this study, and has been 

the subject of considerable media exposure and public debate in recent years 

(Jones, 2001; Mitchell, 2002; Odgers, 2003). Although the issue itself is quite 

simple in principle, the pressures exerted by market trends constitute a 

considerable opposition to reforming town planning provisions as they relate to 

bushfire risk management. Apart from the pressure reportedly originating from 

development industry lobby groups, on a more localised level the attitude of 

some home owners was found to be lifestyle first and bushfire safety second 

[Refer to Table 9.2a, 9.3 and 9.6] – with one subject stating, “I like the bushy 

lifestyle, and insurance will cover any damage by bush fire anyway.”    

 

The pressures of social/town planning provisions is not unique to Queensland, 

however, with agencies in other jurisdictions reporting similar experiences 

(DeGrosky, 1997; Ellis et al, 2004; FEMA, 1995; Rice & Davis, 1991), citing 

market pressures and public demands for alternative lifestyle options as 

constituting one of the greatest challenges in contemporary urban-rural interface 

management – both in terms of public education as well as the strain it places on 

resources. However, the implications of such trends extend beyond the 



 

-249- 

consequences of personal loss and damages alone, to also have larger scale 

consequences in increased insurance premiums and extended recovery periods. 

Further, it questions the community’s risk perception of bush fires, as well as their 

attitude towards precautions they can themselves initiate. 

 

 

Communication Issues 

Relevant communication issues [Refer to Table 11.7] include the observed 

perceptions of communities as they relate to the risk presented by not only bush 

fires, but also by practical risk mitigation practices such as prescribed fires and 

the Permit To Light Fire System.    

 

Table 11.7 Communication Issues Relating to Proposition Two  

No. Description  of  Issues 

1 Public opinion towards maintaining prescribed fire regimes indicates a lack of 
understanding 

2 Public opinion towards establishing and maintaining adequate fire breaks indicates a lack 
of understanding 

3 Public opinion towards the Permit To Light Fire System indicates a lack of understanding 

 

Constituting a basic component of the bushfire/disaster risk management 

“puzzle”, effective risk communication is essential to effective program 

development (Ellis et al, 2004; Beringer, 2000; Greenlee,1997; Kumar, 1996; 

Zamecka & Buchanan, 2000). However, risk communication about bushfire risk 

management in particular appears to be further complicated by the emotive 

nature of bush fires themselves [as identified in Chapter Nine].  

 

The issues identified in Table 11.7 indicate that study participants often 

underestimated the benefits of proactive risk mitigation initiatives, with some 

showing what could be termed an almost dismissive attitude [Refer to Table 9.2a 

and 9.3]. This attitude seems in direct contrast to the emotive attitudes generally 

associated with bush fires and the damage that they can cause, as well as the 

concerns noted regarding to the potential implications of prescribed fires.  
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So, what does this say about community attitudes and the risk communication 

strategies in question? Given that attitudes towards bush fires are those of 

“concern” overall, and considering that attitudes towards owner-based risk 

mitigation practices were found to range from “acceptance” to “indifference”, does 

it come down to a case of “convenience” in some cases? Overcoming such 

attitudes is one of the difficulties in developing and implementing effective 

bushfire risk communication programs. Although evidence cited by key 

informants indicates that most bushfire safety programs aimed at owner-based 

fire safety strategies are experiencing significant success in targeting behaviours, 

such as clearing of gutters and removing combustible fuel away from near 

houses, the benefits of utilising the more intensive options of fire breaks and 

prescribed fires appear to be more difficult to communicate. This has been 

attributed to two main factors by this study: [i] “apathy”, exemplified by 

statements cited in Chapter Nine such as “We’ve never had a problem with fires 

before” and “The house is fully insured”, and [ii] the influx of newer residents to 

the sample areas, with their often limited experience/knowledge of bush fires.  

 

Although any program aimed at changing these attitudes must adopt a 

community-wide focus, aimed at both established and newer residents, it is the 

changing demographics and increasing risk profiles associated with this 

expansion which make planning such programs even more difficult. – with 

agencies consistently playing “catch up” with the profile of the community itself.  

 

These demographic trends also raise the need for effective interagency 

cooperation. Increased liaison and cooperation between private and public sector 

agencies in urban-rural interface areas is required to ensure that adequate 

infrastructure is provided to accommodate for the increasing population. This will 

include provision of public education programs relevant to bushfire safety to 

ensure that new [and existing] residents are aware of the risks presented by the 

lifestyle choice they have made (FEMA, 1997; Greenlee, 1997; Zamecka & 

Buchanan, 2000).  
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Discussion 

Having identified the economic, social and communication issues at the centre of 

this proposition, the matter remains as to whether an improved administrative 

system, such as that outlined in Proposition One, would indeed provide the 

foundation by which to effectively address the issues in question. 

 

 

Economic 

The answer as to whether the proposed administrative system would effectively 

address the economic issues in question [Refer to Table 11.5] is a “qualified 

yes”. Such a system could provide a standardised regulatory framework for the 

initial design and construction phases of real estate and housing developments; 

as well as a mechanism to develop standardised guidelines for post-construction 

development and modifications in such developments; and a practical means of 

achieving increased consistency between jurisdictions, through the 

standardisation of building and land management code application and 

enforcement. Such a system would provide a more proactive approach by 

reducing risk exposures through effective initial design, rather than reacting to the 

hazard a design introduces once it has manifested itself as a risk. This is the 

ultimate goal of risk management, of course, in that it uses design as the main 

risk management option, removing the source of risk before it becomes an issue.  

 

This is particularly true with regards to the issues identified in Table 11.5, which 

are primarily focused on housing trends that appear to promote a perceived rural 

lifestyle rather than effective risk management practices. In particular, the issues 

identified in this manner relate to observations that the design and promotion of 

housing developments are based on market trends and “subjective” cost-benefit 

analysis rather than “objective” public safety related bushfire risk management 

considerations. It is in this sense that the proposed administrative system finds its 

application, by providing an “objective” framework in which the economic issues 

identified in Table 11.5 can be addressed by administratively “removing” the 
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market trends/pressures and the underlying economic rationale from the 

scenarios at hand – with these issues ironically also constituting the major 

obstacles that the proposed administration system has to overcome, as was 

discussed in the first proposition.  

 

 

Social 

The proposed administration system would also actively address the closely 

related social planning issues identified in Table 11.6. In particular, it is 

envisaged the “infrastructure” and “logistics” elements of town planing would be 

addressed by providing a framework that actively facilitates communication 

between agencies. Such communication is central to ensuring that capabilities 

and resources reflect the ever-changing demographics of urban-rural interface 

communities. Specifically, the administrative system being proposed will address 

the associated issues identified in Table 11.6 in the manner discussed below.    

 

Firstly, with regards to ensuring that resources are established and maintained at 

adequate levels to meet the needs of urban-rural interface communities, a 

common issue cited on several occasions throughout this study was that 

agencies are essentially playing “catch up” in many circumstances. This was 

largely attributed to the inherently fluent nature of such communities, which are 

characterised by continual/ongoing expansion and development. The introduction 

of an administrative system, such as that being proposed, would establish 

management structures and statutory procedures aimed at ensuring increased 

liaison and joint policy/development management between the developers and 

government agencies. The objective in doing so is to ensure that bushfire risk 

management infrastructure development actively mirrors – or is even kept ahead 

of – the progress of housing estate developments and community expansion. 

Secondly, improved liaison channels and statutory protocols would also lead to 

improved town planning and design practices. In particular, this refers to issues 

such as ensuring safe fire appliance access, and that adequate population 
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evacuation routes exist in new estate developments, as well as guaranteeing that 

adequate fire breaks/buffer zones, and the inclusion of dedicated fire-fighting 

house water tanks are obligatory design considerations.  

 

While these concepts may seem somewhat fundamental in nature, it is the 

“basics” which appear to be lacking in this respect. Indeed, an excellent example 

of this “need” is provided by a town-house style development in a heavily 

forested, mountainous area close to Brisbane. In this particular case, residents 

have been told that fire appliances cannot access their area to fight bush fires, 

and therefore will not be deployed within the estate area as a matter of crew 

safety. Although the residents are admittedly exempt from the fire levy due to the 

lack of “service provision”, this raises two questions: “Why would people choose 

to live there?” and more importantly “Why was the design actually approved?”. 

 

While the impact of the proposed administrative system would indeed be positive 

in nature, ultimately the response to this particular proposition must remain as a 

“qualified yes”. The term “qualified” has been offered in relation to the physical 

elements referred to in Table 11.5 and Table 11.6, as ultimately the proposed 

administrative system, like all such systems, is only as good as its dynamics and 

culture will permit (Riggs, 1997; Weston et al, 2004; Williams & Johnson, 2004), 

and it is here where changes need to happen. 

 

In this sense, issues of organisational culture, particularly those associated with 

“provision vs profit”, may be a major impediment to change. Quite simply, the 

existence of differing vested interests and rationales amongst public and private 

sector stakeholders need to be overcome, and a shared directing ethos 

established. Remarks made by key informants cited in Chapter Nine revealed 

fundamental differences underlying the primary objectives of the public 

[emergency services and infrastructure related agencies] and private [real estate, 

construction and development] sectors, a tension also found in research by 

Odgers (2003), Plevel (1997), and Rice & Davis (1991). 



 

-254- 

Communication 

Relating directly to the key elements of community involvement and risk 

perception, the answer to whether the remaining issues raised in Table 11.6 and 

Table 11.7 will be addressed by the proposed administrative system is again a 

“qualified yes”. However, it might be asked how the proposed administrative 

framework may address not only the risk perception and cultural issues identified 

in Table 11.6 and Table 11.7, but also those key organisational culture issues 

identified in the previous section of this proposition? Further, how will this 

objective be achieved through an administrative framework, rather than an 

education package directed at changing stakeholder attitudes?  

 

Although it may seem somewhat odd at first to address cultural and perception 

issues with administrative systems, rather than training and education, the 

rationale behind this decision is based on established change facilitation 

practices. In particular, this rationale is based on the “ABC” model of behavioural 

change, which is concerned with the sequence of “Antecedents  Behaviours  

Consequences” and which finds its basis in the integrated “Cognitive-

Behaviourist” approach. As the name suggests, this model combines both the 

traditional “cognitive” and “behavioural” approaches, and is based on the premise 

that behaviour is a function of learnt and internalised consequences (Glendon, 

2003; Komaki et al, 1982; Ray et al, 1993; Riggio, 2000; Sulzer et al, 1990). It 

finds its strength in the manner by which it changes stakeholder attitudes 

indirectly, by targeting quantifiable behaviours, consequences and the provision 

of feedback, rather than attempting to directly change attitudes/culture through 

education in isolation (Krause & Hidley, 1989; McAfee & Winn, 1989; Mortimer et 

al, 1990; Ray, 1993; Sulzer et al, 1994). The application of the ABC model to this 

proposition is based on the premise that a community’s bushfire risk perceptions 

and participation levels are a function of their local belief systems, and the “norm” 

they have come to constitute is part of the local “culture”, which in turn reinforces 

the community bushfire risk perceptions and participation levels. Simply put, “the 

way things are done around here” is a cycle of reinforcement and maintenance. 
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Following the ABC model, the proposed management system would provide the 

means by which to implement and reinforce changes in stakeholder [both 

residents and service providers] behaviours through administrative work systems 

[ie. statutory requirements and more integrated development management 

protocols]. Thereby the target behaviours would be changed, and the “new 

behaviours” would effectively become the “new norm”, contributing to a “new 

stakeholder culture” that reinforces the target behaviours themselves in the long 

term. In other words, “the way things are done around here” would be changed 

and then maintained. 

 

The key to the administrative system being used in this manner is the provision of 

a framework by which the target behaviours/practices can indeed be 

implemented, monitored and maintained, leading them to ultimately become the 

“new stakeholder norm”. In this respect, the management system has the 

potential to be an effective change facilitation tool which would build on the 

community education packages already in use, complementing them both in 

terms of their content and implementation, as well as also addressing the 

organisational level culture issues identified previously.  

 

While this management system is aimed at addressing community demographics 

and stakeholder attitudes, it must be remembered that it can’t “control” attitudes, 

but merely “manage” the issues associated with them. In this sense, the key 

issues of “social” and “organisational” attitudes, which are its primary focus, also 

combine to constitute its main potential “hurdle”.  Although attitudes towards to 

bushfire risk management related issues can be theoretically addressed through 

the standardised administration system being proposed, the system itself only 

has the potential to address those elements within its immediate realm of 

influence and control. Market pressures and trends are essentially beyond its 

scope and represent the confounding variable in question. After all, those long-

held attitudes which have come to form part of the perceived, and even expected, 

“great Aussie bush life style” [as one participant phrased it] may be particularly 
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difficult to break. This is reflected not only in research by Beringer (2000), 

DeGrosky (1997), Plevel (1997) and Scanlon (1991), but also the risk 

perceptions of study participants cited in Chapter Nine, where it was identified 

that many of the potential target population could be expected to choose 

“lifestyle” ahead of “bushfire safety”, basing decisions on inaccurate risk 

perceptions and lifestyle expectations, even in areas which have a high bushfire 

incidence.  

 

Any proposed legislation, and the proactive strategies they prescribe, must 

venture to find the [admittedly difficult] balance between lifestyle choices and 

public safety requirements – a process which will be subject to what is expected 

to be significant lobbying and community group pressure. Indeed, such has been 

the experience of authorities, whose long-term calls for changes akin to those 

being proposed have made little progress to date (Jones, 2001; Odgers, 2003).  

Cultural pressures [social and organisational] relating to “lifestyle choices versus 

regulation” will potentially constitute one of the greatest challenges – a notion that 

finds support in parties such as Beringer (2000), Plevel (1997) and Scanlon 

(1991).    

 

 

 

Underlying Issues 

Commencing the discussion of this proposition from the perspective that the 

administrative framework proposed in Proposition One would also address the 

economic, social and communication issues identified in Chapter Nine, it was no 

surprise that the answer would again be concluded as being a “qualified yes”. 

Indeed, the complex nature of bush fire risk management, would appear to 

necessitate such a conclusion.  
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However, rather than simply supporting the proposition in this discussion, a layer 

of underlying issues further to that of “Organisational Culture” has been identified 

with respect to the original research question “…the problem to be addressed by 

this study is the identification of those issues which have/or may affect the 

Queensland Rural Fire Service in its selection and implementation of bush fire 

risk management strategies, and indeed to determine whether the same are 

representative of “best practice” standards for Queensland’s needs”: that of 

“Social and Organisational Culture” [Refer to Table 11.8]. 

 

 

Table 11.8  Key Issues Defined by Propositions One and Two 

 

Element Active Issues of Each Element  

  

  

Administrative 

 

 

 

 

 

Organisational 

 

 

 

 

 

Social  &  

Organisational  

 Culture 

 

       

 

Legal 

 

                                                                
 

Physical*/Social, Economic 

Communication 

                                                                                          

                                     

 

*
 
The “Physical” issues have been presented in this manner due to their observed inter-relation  

    with the identified “Social” issues. 
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Proposition Three: Could Organisational Reforms be 

Implemented as a Means by Which to Improve Brigades’ Access 

to Resources, Rather than Simply Increasing Funding Levels?  

and 

Proposition Four: Would Organisational Reforms Actively 

Enhance the RFS’s Current Preparation Capabilities Overall? 

 

Organisational issues were again identified as being central considerations for 

the preparation strategies discussed in Chapter Ten, as they were for the 

prevention strategies in Chapter Nine. In this case, however, the above 

propositions refer to the issues of training, organisational culture and interagency 

cooperation not only from an operational perspective, but also to address the 

question of whether they have an administrative impact on resource accessibility 

for RFS Brigades.  

 

The following section discusses the economic and organisational issues involved, 

before concluding whether the propositions are jointly correct. Although the 

issues highlighted in Chapter Ten indicate that social issues are also active 

elements of the propositions in question, as they have been discussed in the 

previous proposition in a manner akin to their manifestations detailed in Table 

11.9, they will not be revisited in this discussion. 

 

Table 11.9 Social Issues Underlying Propositions Three and Four 

No. Description  of  Issues 

1 The increased drain on resources required for maintaining Brigades’ operational 
capabilities, caused by constantly changing demographics, due to an increased 
popularity in rural style developments 

2 Levels of community participation and support of local Queensland RFS Brigades are not 
always reflective of actual community expansion trends 

3 An observed lack of community assistance with fire operations by “new-comers” to urban-
rural interface communities, with such parties having often been seen to “casually ” leave 
their own property as a fire approaches 
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Economic Issues 

The issue of economics/resources was readily raised by study participants as 

being amongst the major considerations impacting on their capabilities, and quite 

often identified as constituting the major issue itself. Although it could be said that 

such is to be expected of a predominantly voluntary and community-based 

organisation, it should also be noted that in some instances that it was not the 

level of resources which was the issue per se, but rather the awareness of how to 

access these resources. Reflecting this, the economic issues detailed in Table 

11.10 can be divided into those concerned with physical resources, and with 

administrative access. 

 

Table 11.10 Economic Issues Relating to Propositions Three and Four 

No. Description of  Issues 

1 Queensland RFS Volunteers are often required to divert man hours to fundraising 
activities rather than that of skills maintenance and/or risk mitigation duties 

2 An observed requirement by Queensland RFS Brigades for increased access to 
resources 

3 An observed requirement by Queensland RFS Brigades for an increased awareness of 
those resources which are available  

4 An increased access/awareness of resources for Queensland RFS Brigades is not 
enough without the correct organisational implementation   

 

These issues listed in Table 11.10 were consistently made by study participants 

at both a Brigade volunteer and full-time RFS employee level, and echoed by 

media reports such as that by McKinnon (2001). Further, these concerns were 

also found to be closely related in their manifestations. As remarked in Chapter 

Ten, these concerns were also expected to some degree, particularly given that 

the emergency management system within Australia is largely dependent on 

volunteers and community support (EMA, 1997; Reinholtd & Smith, 1998). This is 

not to say that such should be accepted as the norm, however, but rather that 

such issues have a “history” and are in need of being addressed. 
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The main concerns relate to the potential impact that available resource levels 

have on Brigades in maintaining the desired level of proactive community 

activities and fire response capabilities. In particular, this was seen in the “lower” 

classification Brigades to be a more significant issue than with the larger and 

“higher” classification Brigades, and the observations noted throughout the 

course of this study would appear to support the notion behind this proposition – 

that the Brigades’ own organisational characteristics as well as the level of 

available resources could also play a significant role.  

 

RFS resource allocations are based on the risk profile and demographics of the 

communities in which the Brigades are based, with Brigades in larger and/or 

higher risk profile communities receiving more funding and resources than those 

Brigades in smaller and/or lower risk communities. Moreover, the larger and 

“higher” classification Brigades were observed as having more formalised 

management systems [ranging from fire control and risk mitigation to fundraising 

and financial management], organisational culture, and support networks on 

which to call, whereas smaller Brigades were again found to have less access to 

these resources.  

 

It was observed in Chapter Ten that the larger and “higher” classification 

Brigades were indeed “better off” in terms of the resources at their disposal. 

However, while such Brigades were found to “enjoy” access to a higher level of 

resources due to their higher risk profiles [a trend observed to typify those larger 

communities in which such Brigades operate], it was their management 

structures/practices which were also found to be a major underlying difference in 

terms of “effective” resource utilisation. With regards to this, it was noted that 

such Brigades had the full complement of office positions cited in Chapter Eight, 

with the management system itself being closely monitored and maintained in 

much the same manner as a small business, focusing on both the operational 

and financial capabilities of the Brigades. Conversely, it was observed that the 

smaller and/or “lower” classification Brigades’ management structures were less 
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formalised in nature. More specifically, it was observed that that some Brigade 

management committees in this category did not meet regularly, nor did they 

consistently establish clear agenda items concerning their Brigade’s equipment 

needs, and [of more concern] that some Brigade Store/Equipment/Logistics 

Officers were not fully aware of what assistance/resources were readily available 

for equipment acquisition – with the availability of resources being consistently 

raised as the main complaint/concern. 

 

For example, a “lower” classification Brigade [Brigade D] regularly undertook 

community fundraising activities. Although such activities did indeed serve the 

subject Brigade well as community awareness and public relations exercises, 

their primary function was to raise funds for equipment acquisition. While this 

constitutes an acceptable [and indeed commendable] practice, the concern 

relates specifically to the notion that the Brigade members were not aware that 

PPE was provided “free of expense” by the Queensland RFS, and that Brigade 

members undertook the fundraising for the purpose of purchasing PPE, amongst 

other items, themselves.     

 

It was also noted that statements by participants about their access to resources 

also reflected organisational characteristics in terms of local perceptions, and 

were therefore subjective in nature. Originating from differences in both Brigade 

size and community risk profiles, it was these perceptions which tended to result 

in what were noted to be significant discrepancies between what Brigades 

wanted and what they are assessed to need by the Queensland RFS – a key 

point also referred to by Queensland RFS Director of Rural Operations Paul 

Adcock in a media article on the supply/replacement of Brigade vehicles (Murray, 

2006). Quite simply, it would appear that some Brigades had “wish lists” which 

could not be justified in terms of operational requirements or risk profiles.  
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Although identified as a point of significant tension amongst Brigade members 

during this study, who often referred to themselves as the “poor cousins of the 

family” in their access to resources, many study participants did acknowledge 

that the Queensland RFS has been instigating a long-term program in which 

many Brigades had received, and continue to receive, new/newer fire appliances 

to replace their current fleet (McKinnon, 2001), as well as also receiving 

improved hand tools and PPE. This was reflected in remarks made by Brigade 

members in a recent media article (Green, 2006). However, this is not to say that 

funding does not constitute a significant issue in itself, as noted in Chapter Ten, 

but rather that the issues identified serve to clarify the concerns associated with 

funding. Indeed, such a conclusion is not unique to Queensland, but is similar to 

those issues raised by FEMA (1995), Gillespie (1991) and the USFS (2000) in 

relation to other community-based emergency management systems, and it 

constitutes a significant consideration for what could be the improvement of the 

current service delivery model provided by the Queensland RFS to communities. 

After all, although it would appear that increased financial resources would 

indeed be beneficial to the operations of local Brigades, the observations made 

during this study indicate that these benefits would largely depend on the manner 

of their implementation – a notion that has been repeatedly raised in this study. 

 

Chapter Ten also found that participants compared the bushfire risk management 

budget of Queensland with those of other jurisdictions in both Australia and 

overseas. However, this particular study is primarily focused on those issues 

which have or may influence the selection of bushfire risk management strategies 

within Queensland, and is focused on contrasting the risk management methods 

from other jurisdictions and not their individual organisational environments. 

Further, drawing a contrast between the Queensland Rural Fire Service’s 

budgetary allocations with those of other jurisdictions within Australia and abroad 

would be inherently difficult due to the differing risk profiles, risk management 

strategies and frameworks, and community demographics to be addressed and 

compared. Based on these considerations, the decision was made at the 
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commencement of this study to limit its “economic” focus to that of reviewing 

“what is available” versus “what is needed” on a local jurisdictional level within 

Queensland, and to discussing how the identified issues may or have influenced 

bushfire risk management within Queensland – rather than investigating the 

differences in funding levels between jurisdictions.  

 

 

Organisational Issues 

The next issues to be addressed are those organisational issues identified in 

Chapter Ten. As can be seen in Table 11.11, the common thread of these 

elements appears to be a lack of consistency, a theme that will form the basis of 

the following discussion, particularly as it is manifested in the organisational 

issues of training, management practices and interagency cooperation, 

highlighted in Chapter Ten. Concerns about consistency were evident on an 

intra-agency and inter-agency level, with that of inter-agency consistency 

perhaps being of most concern. 

 

Table 11.11 Organisational Issues Relating to Propositions Three and Four 

No. Description  of  Issues 

1 The formality and standard of training was found to vary substantially between 
Queensland RFS Brigades, with the effects extending beyond skills development to also 
include member retention 

2 Potential operational problems for Queensland RFS Brigades were identified in the form 
of interagency rivalry and jurisdictional differences with other emergency service groups 
and environmental management authorities, resulting in limited interagency liaison and 
cooperation  

3 The formality and standard of management practices was found to vary substantially 
between Queensland RFS Brigades 

 

The findings in this manner are not dissimilar to those discussed under 

“economic issues”, with the larger and “higher” classification Brigades again 

being found to have a more effective training/management system, as well as 

reportedly having a higher member retention rate. As detailed in Chapter Ten, the 

observations were that the two “highest” classification Brigades trained weekly, 

conducted regular training days on nominated weekends, and successfully 
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maintained a high level of operational skills, as well as also maintaining a stable 

membership and attendance rate. Similarly, although the three “middle” 

classification Brigades were found to have a more limited training commitment of 

two to three regular sessions a month, they were also observed to maintain a 

stable operational skill base and membership/attendance rate. The remaining 

“lower” classification Brigade, on the other hand, was observed to have a more 

ad hoc approach to their training and management systems, which was then 

seen to be reflected in lower levels of skill maintenance, member attendance and 

member retention. In saying this, however, it should be noted that key informants 

in the Queensland RFS agreed that due to their very nature, Class 1 Brigades 

had problems in maintaining more comprehensive training calendars and 

member attendance.  

 

Based on these observations, it would appear that the better equipped sample 

Brigades extended their degree of organisation and management planning to 

also include training as a valuable resource to be maintained – which was 

actively reflected in their skills development and member attendance/retention 

levels. This connection was not unexpected, particularly given that the EMA 

raised the importance of training in this respect in their 1996 publication on 

volunteers in emergency services, with similar notions also being raised by 

parties such as Reinholtd & Smith (1998) and Scanlon (1991). Although it was 

not uncommon to hear light-hearted banter and rivalry between Brigades, it soon 

became evident that there were at times real concerns underlying this behaviour. 

In particular, although all volunteer fire fighters within the Queensland RFS 

receive the same training to receive their Level One accreditation, it became 

apparent that not all Brigades were considered to be “equal” by their colleagues, 

with the terms “cowboys” and “we’ll have to bail them out” being commonly used 

about some Brigades. Although when questioned, some participants openly 

acknowledged that some of the smaller Brigades “did the best they could” with 

their limited resources and that they acknowledged they had a role to assist 

them, others directed their criticism towards the larger Brigades with remarks 
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such as “they should have known better” and “they’re too sure of themselves” 

also being consistently raised. As can be appreciated, these attitudes were then 

seen to lead not only to a lower level of respect towards some Brigades, but also 

to a hesitation and doubt as to their perceived skills and operational capabilities, 

regardless of Brigade size [refer to Table 10.4].  

 

Inter-agency consistency, or  the lack thereof, was also identified as constituting 

a major concern. Observing relations between the Queensland RFS and other 

bushfire risk management agencies in this sense raised questions about levels of 

operational cooperation, and mutually perceived levels of professionalism. 

Initially focusing on local government agencies, the DPI and the National Parks 

and Wildlife Service [NPWS] , the urban Queensland Fire and Rescue Brigades 

were also then included as they are essentially a different agency to the 

Queensland RFS in terms of administration and operational focus. Regardless of 

origin, however, in each case the same remains correct with “friendly rivalries” 

[eg. the National Parks and Wildlife Service being referred to as the National 

Sparks and Wildfire Service] often having more significant underlying perceptions 

and uncertainties as their foundation. Based on the observations of this study, 

this notion has been attributed to two main causes: the differing operational 

focuses of each agency, and the differing levels of training in bushfire risk 

management provided by each agency – both of which shall now be detailed.      

 

The differing operational focus of each agency is arguably self-evident and can 

be explained in terms of differing primary agency objectives and their disciplinary 

foundations, essentially providing a “verbal slide-rule perspective” of agency 

focus. In this regard, the Queensland Rural Fire Service is a specialist volunteer 

bushfire risk management agency operating under the authority of the 

Department of Emergency Services; the Queensland Fire and Rescue Service is 

a professional urban fire specialist agency operating under the authority of the 

Department of Emergency Services; and the DPI, NPWS and local government 

agencies are groups which have rural fire duties operating under the guise of 
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environmental or community health departments. We can then define the same 

as an agency which is a specialist rural fire emergency service, an agency which 

is an emergency service with rural fire response as a secondary function, and 

agencies which are environmental services that have rural fire response as one 

of their many duties. On the other hand, they can also be defined as a volunteer 

rural fire agency, a professional fire agency, and part-time rural fire agencies.  

 

In combining these aspects, the dynamics become clear, in that rivalry between 

agencies from a “focus” perspective appears to exist on both an agency and 

employment level, much the same as that experienced with the regular and 

reserve army units. The question of perceived ability and consistency in this 

sense appears to be a product of whether they are either full-time or part-time, 

and whether rural firefighting duties are the agency’s primary or secondary task.  

The differentiation and nature of these characteristics were supported by study 

participants when discussed, and were found to jointly affect relations between 

agencies, again pointing to the organisational/cultural issues identified in Chapter 

Ten. However, these perceptions were also affected by the level of bushfire risk 

management training received. Again adopting the “slide-rule” approach to 

defining the groups by training received, the first is an emergency service agency 

which receives specialist rural fire training as its primary skill base, the second is 

an emergency service agency which receives rural fire training as a secondary 

skill base, and the remaining are agencies which are environmental service 

based and receive rural fire training as part of their overall environmental training. 

 

In detailing the training profiles in this manner, the differences in skill bases and 

operational focuses become clearer, highlighting that firstly, Rural Fire Brigades 

are the primary bushfire emergency management agencies within Queensland; 

secondly, that the [urban] Queensland Fire and Rescue Service is essentially 

[and interestingly] the “poor cousin” on this occasion; and thirdly, that the DPI, 

NPWS and local government agencies receive rural fire training as part of their 

wider environmental duties/functions. 
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Not only does this serve to reinforce the previously made remarks that Rural Fire 

Brigades must be given training at a consistently high level, as they are the 

designated primary combat agency for bush fires within Queensland, but it again 

alludes to the notion identified in Chapter Ten that RFS Brigades should receive 

more comprehensive training in the environmental factors of bushfire risk 

management, as they are the primary combat agency. Indeed, in doing so, the 

knowledge base of RFS Brigades would be more consistent with the bushfire 

control agencies originating from the DPI, NPWS and local government sectors, 

with whom they often work to conduct risk mitigation and fire control operations. 

Although this would potentially lead to improved operational liaison and 

understanding and cooperation between these agencies, not to mention the 

improved level of perceived professionalism, it would also enable the 

Queensland RFS’s capabilities to better reflect those of the primary bushfire 

agencies in the United States and Canada – all of which are forest service based, 

and with whom Australian agencies share the title of “the big three” bushfire 

management authorities internationally.   

 

Based on the issues raised in this discussion, the core considerations 

contributing to the organisational issues identified in Table 11.11 would appear to 

be those of an agency’s operational focus, ability, and areas of expertise, both 

real and perceived. Furthermore, the main differences in this respect would 

appear to relate strongly to the associated differences in agency management 

structures and training – providing a potentially significant hindrance for joint 

training and operational cooperation at both an intra-agency and inter-agency 

level. Although it is acknowledged that this situation was observed to be 

improving throughout the course of this study, these differences still exist and 

remain as a source of significant rivalry in some instances. 
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Discussion 

In answering the final Proposition of this study, the question is again raised as to 

whether the propositions themselves prove correct – the answer to which is yet 

again a “qualified yes”. In this instance, however, the irony is that the qualifying 

issue underlying the potential success of the organisational reforms is also 

organisational in nature. More specifically, although the proposed administration 

system would indeed provide a framework in which the issues identified in Table 

11.10 and Table 11.11 could be addressed, the most significant hurdle to this 

outcome is envisaged to be that of organisational culture. Even though it is 

acknowledged that the change in operational methods and management 

protocols would serve to potentially address the identified organisational culture 

issues in the long term [as discussed in Proposition Two], the short-term effect of 

the same organisational culture may be substantial. In this sense, it is envisaged 

that the existing organisational culture will most likely constitute a significant 

source of resistance to the implementation and success of the initiatives the 

proposed administration system encompasses, and is therefore a factor that 

organisational change processes should pay particular attention to.    

 

In relation to the economic issues identified in Table 11.10, it is envisaged that 

the proposed organisational reforms would indeed provide a framework which 

would assist in not only developing and maintaining the required level of 

resources for Brigade operations, but also in addressing the issue of Brigade 

awareness about the nature and manner of resources that can be accessed 

through the Queensland RFS. 

 

The key organisational reforms in question would be the introduction of Brigade 

Groups as compulsory, rather then voluntary, administrative structures. As 

outlined in Chapter Eight, Brigade Groups are outside the operational chain of 

command, with their main role being as the point of liaison with local government 

agencies and to coordinate Group resources during incidents involving more than 

one Brigade. Therefore, they appear to be the most suitable structure through 
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which the identified resource issues can be addressed. The statement that 

Brigade Groups constitute a key point of liaison serves to indicate the nature of 

the benefits that such a proposed reform would stand to offer, namely those of 

consistency and improved liaison/co-ordination between stakeholder groups. The 

first of these benefits relates to the notion that a district level [Brigade Groups] 

based structure would be more consistent and streamlined than the existing 

Brigade based system, due to the simple fact that stakeholders [ie. Brigades and 

Groups] will be able to access resources in structured clusters rather than as 

individual, and some would say isolated, Brigades. Secondly, such a structure 

would assist in resource sharing and operational liaison practices, on both an 

intra-group and inter-group level, by providing an agency-wide framework of 

more standardised/consistent administrative practices. Thirdly, when integrated 

with the additional organisational reforms aimed at increased policy coordination 

and interagency liaison [as discussed in Proposition One], it is envisaged the 

Brigade Group structure would assist in co-ordinating community demographics 

and expansion with corresponding Brigade resource allocations.    

 

The benefits of introducing Brigade Groups as a compulsory structure in this 

manner are echoed by Ellis et al (2004), Teaford,(1998) and the USFS (2000) – 

each of whom have identified the need for emergency response agencies to 

actively liaise and complement each other, rather than remaining segregated in 

their individual operational and intra/inter-agency jurisdictions. This significance is 

further emphasised by the fact that while key informants acknowledged it was not 

uncommon to see agencies co-operating in bushfire response operations, it was 

uncommon to see the same level of co-operation in risk mitigation activities. A 

more structured administrative system of Brigades Groups could assist in this 

sense, providing a realistic means by which the issue of funding/resource 

allocation could then be addressed, through the provision of more consistent 

governance structures. 
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The compulsory formation of Brigade Groups could be subject to significant 

resistance from some Brigades as a consequence of organisational culture and 

perceptions. Many participants referred to previous bad experiences with Groups 

within their areas as the cause of their reluctance and/or disagreement with the 

notion of compulsory Brigade Groups. Although many could not cite specific 

details which resulted in this conclusion, some did elaborate, citing inter-Brigade 

politics/tension and time restrictions as being their main reservations. There was 

also a perception that the Brigades would lose some of their independence, and 

that the autonomy of their operations would be restricted by any Group 

established in this manner. Once again, although many participants openly 

acknowledged that such an outcome “shouldn’t happen”, some went on to say 

[with varying levels of commitment] that it “always did”.  

 

These remarks were recorded consistently throughout the sample Brigades, 

regardless of size or classification. Interestingly, however, even though almost all 

study participants stated that current RFS funding/resource allocation procedures 

were in need of some improvement, approximately 50% continued to voice a 

“blanket” opposition to the Brigade Group proposal, with 40% not being sure what 

the answer was beyond that of additional funding. The remaining 10% supported 

the proposal as presented.       

 

With regards to the training issues in Table 11.11, the key initiatives suggested in 

Proposition One are focused towards increasing both the quantity/focus and 

quality/uniformity of Brigade training – the resulting consistency of which will 

constitute the main potential strength of the proposed changes in direction. The 

first element to be discussed is that of increasing the focus of Brigade training to 

include environmental management considerations as an active element of their 

standard operating procedures. It is argued the main benefits of adopting such an 

approach are self-evident, in that it will, first, result in improved and more 

comprehensive bushfire risk management practices, by considering 

environmental and bio-diversity management issues, and second, enable 
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increased liaison with environmental agencies through an increased 

understanding and incorporation of environmental management practices. 

Although this “situation” is improving, with significant risk mitigation exercises 

recently undertaken in areas north of Brisbane involving all agencies being 

reportedly quite successful, the scope of such practices are yet to extend to 

encompass all Brigade areas and operations.  

 

These benefits will be limited, however, unless the identified uniformity issues are 

also addressed. Readily acknowledged as being a significant consideration by 

key RFS informants, this particular concern was also discussed by Ellis et al 

(2004) in the recent COAG National Inquiry on Bushfire Mitigation and 

Management, as well as in other jurisdictions by parties such as FEMA (1995) 

and the USFS (2001). In a manner reminiscent of these parties’ findings, it is 

envisaged that the “compulsory Brigade Groups” proposed in Proposition One 

will address the related issues identified in Table 11.11 by providing a more 

consistent management structure state-wide, where this is now essentially left to 

Brigades to self-manage as per the Rural Fire Brigade Manual (2001), with the 

assistance of their relevant Rural Fire Inspectors. Although the Brigades in 

question vary substantially in terms of their membership, resources, and the 

formality of their training and management practices, such characteristics are 

seen as “contributory factors” and not “results”. Consequently, it is being 

suggested that the introduction of a more consistent element in the form of 

compulsory Brigade Groups would serve to assist in providing a more stable 

equilibrium in their operations.     

 

Although potentially beneficial, I refer you to the concerns raised. Of these, three 

concerns raised by participants and discussed in relation to Proposition One are 

relevant here as the training reforms contained in Proposition One essentially 

form the foundation for Propositions Three and Four. The first issue raised by 

study participants was that of time constraints, in particular that RFS Brigades 

are staffed by volunteers and that their availability is restricted, and that Brigades 
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“don’t always have time to conduct environmental assessments before the 

commencement of operations”. There were also concerns voiced about the 

maintenance of existing skill levels, particularly if additional training included 

environmental considerations. The notion of “that’s not our responsibility” was 

also readily offered, with participants referring to forestry/environmental and local 

government agencies as having primary jurisdiction for managing environmental 

considerations.  

 

While these concerns were again observed throughout the sample Brigades, 

unlike responses to the compulsory Brigade Group proposal, their distribution 

was not uniform. In fact, a definite pattern was observed in that the smaller and 

“lower” classification Brigades were consistently the primary groups to cite time 

restrictions and training commitments as their main concerns, whereas the larger 

and “higher” classification Brigades were more prepared to consider the option 

being proposed – albeit it in a somewhat reserved manner in general. This was 

not unexpected, however, as according to key informants within the RFS, 

smaller/“lower” classification Brigades RFS Brigades are typically less formal in 

nature than the “higher” classification Brigades, both in terms of equipment and 

training levels, and are “traditionally” slower to accept and adopt 

procedural/operational changes.  

 

While this discussion paints an image of resistance to the active incorporation of 

environmental management frameworks into existing operating procedures 

overall, the majority of participants from Brigade B sounded quite enthusiastic at 

the prospect of the proposal. They also expressed an interest in increasing their 

operational links with environmental agencies with whom they had already 

worked on several occasions – an interest reflected in the event referred to in 

Chapter Eight, in which Brigade B took special precautions in conducting a 

prescribed burn in an area known to be a koala habitat. Therefore, it would 

appear that what is being proposed can indeed be achieved, once the key issues 

of local Brigade and organisational cultures have both been addressed.     

 



 

-273- 

Underlying Issues 

Having discussed this joint proposition from the perspective that the proposed 

administrative framework could be implemented as a means by which to not only 

improve Brigades’ access to resources, but also to enhance the preparation 

capabilities discussed in Chapter Ten, it is no surprise that the answer is again 

being concluded as a “qualified yes”.  

 

Not only is this conclusion reflective of previous propositions, but it also serves to 

support the findings of Proposition One, identifying a layer of underlying issues 

further to the proposed administrative elements. With respect to the original 

research question “…the problem to be addressed by this study is the 

identification of those issues which have/or may affect the Queensland Rural Fire 

Service in its selection and implementation of bush fire risk management 

strategies, and indeed to determine whether the same are representative of “best 

practice” standards for Queensland’s needs”  – this has again been identified as 

that of “Organisational Culture” [Refer to Table 11.12].    

 
Table 11.12 Key Issues as Further Defined by Propositions Three and Four 

 

Element Active Issues of Each Element  

  

  

Administrative 

 

 

 

 

 

Organisational 

 

 

 

 

 

Social  &  

Organisational  

 Culture 

 

       

 

Legal 

 

                                                                
 

Physical/Social, Economic 

Communication 
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Discussion 
 
In commencing this chapter, it was stated the intention was to utilise Propositions 

One, Two and Three/Four as tools by which to further explore the “management” 

issues initially identified in Chapter Nine and Chapter Ten. This task involved 

discussing the questions raised in the conclusions of these chapters, and was 

aimed at not only confirming or refuting the “determining” issues identified, but 

also identifying any “underlying” issues which have or may further influence the 

manifestation of the propositions themselves [Refer to Table 11.13]. In doing so, 

the propositions would appear to have been proven correct, albeit with some 

provisos in terms of those issues identified as impacting on their outcomes. This 

section will discuss the role of these issues in determining whether the current 

bushfire risk management strategies within Queensland are indeed reflective of 

“best practice” standards for Queensland’s specific needs. 

  

Table 11.13 Identified Issues Which Have/or May Affect the Queensland Rural Fire Service  
       in its Selection and Implementation of Bush Fire Risk Management Strategies 

 

Management Issues 
 

Determining Issues 
 

Underlying Issues 
 

                           

 

Element Active Issues of Each Element  

  

  

Administrative 

 

 

 

 

 

Organisational 

 

 

 

 

 

Social  &  

Organisational  

 Culture 

 

       

 

Legal 

 

                                                                
 

Physical/Social, Economic 

Communication 
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This discussion will be divided into three parts based on the “type” of issues 

identified in Table 11.13: 

 

Management Issues: Those issues identified as influencing whether  

a bushfire risk management strategy will be  

“best practice” in terms of community level 

characteristics.  

 

Determining Issues:  Those issues identified as influencing whether  

bushfire risk management strategies will be 

“best practice” in terms of agency level 

characteristics. 

 

Underlying Issues:  Those issues identified as constituting  

underpinning dynamics which may influence 

the impact and control of the identified 

Management and Determining Issues.   

 

 

These issues combine to provide a hierarchy of factors which will form the basis 

of answering the initial question asked by this study in Chapter One. In this 

context, however, the answer to this question must essentially remain “open”, as 

it is argued that regardless of what programs the Queensland Rural Fire Service 

initiates, it will ultimately depend on local and agency level characteristics as to 

whether they are indeed best practice for an area’s specific requirements. 

Although this does not provide a definitive answer to this study’s question, the 

issues identified in Table 11.13 do serve to provide a model by which bushfire 

risk management strategies can be evaluated as to whether they are not only 

suitable for a given area, but also as to whether they do indeed constitute “best 

practice” for a specific application.  

 

 



 

-276- 

Management Issues 

Commencing as “unweighted” elements used to define the study’s Theoretical 

Framework in Chapter Six, these issues still essentially form the basic 

considerations of bushfire risk management strategies. In this more “defined 

context”, however, their main role is to specifically define a community’s profile 

and determine on a micro-management level whether a given bushfire risk 

management strategy is suitable, or even best practice, for their needs. Quite 

simply, their role is to match bushfire risk management strategies with the 

demographics and public safety needs of communities, a basic management 

requirement supported by Plevel (1997) and Salter (1997): Hence the allocation 

of the term “Management Issues” to these factors. 

 

The term “unweighted” was used to describe these management factors with 

reference to their original status at the commencement of this study. However, 

the individual elements of “organisational” and “legal” considerations have now 

been absorbed into a singular “administrative” factor. The decision to redefine 

these elements was based on the dynamics observed between these particular 

factors, with the effective management of the “physical/social”, “economic” and 

“communication” considerations all being found to be subject to the effectiveness 

of the administrative system present. It was also found that any such 

administrative system must not only possess effective organisational and legal 

characteristics, but that it is also dependent on such elements for the nature of its 

existence. It was identified that effective administrative structures should actively 

provide the link between micro-level and macro-level management issues, as 

illustrated in Table 11.13. In other words, they should provide the means by 

which the identified need for state-wide consistency can be achieved, while still 

facilitating the consideration of local characteristics in its implementation.  

 

The findings of this study reflect the predominant body of research reviewed in 

Section One, the primary focus of which was directed towards the relative 

effectiveness and impact of physical bushfire risk management strategies. More 
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specifically, this body of research was observed to be primarily concerned with 

not only the physical strategies themselves, but also those issues which 

determine their effectiveness in given situations. The findings of this present 

study support the change in research focus noted in Section One, including the 

increased awareness of the need to balance public safety with environmental 

biodiversity. Where the findings of this study differ from those of past research, 

however, is the manner in which they further define the context of these 

Management Issues in the overall bushfire risk management cycle – with this 

constituting one of its major conceptual products. Whereas in past undertakings, 

it would appear that those elements identified here as Management Issues have 

been seen as key issues in determining the potential impact of bushfire risk 

management strategies, in this study, these issues are seen as constituting basic 

considerations. In particular, it was observed that the role/impact of these 

administrative Management Issues will essentially be a manifestation of those 

organisational and legal elements which jointly constitute the Determining Issues 

discussed below.   

 

 

Determining Issues   

As the name given to them suggests, these issues are those most likely to 

“determine” the success of existing and/or proposed bushfire risk management 

strategies, as they essentially form the basis for the implementation of any 

initiative. They are pivotal in that they will effectively determine the manner in 

which Management Issues are addressed by providing the “organisational” and 

“legal” framework required. Hence the factorial dynamics illustrated in Table 

11.13, in which Determining Issues are shown to contribute directly to the 

“administrative” Management Issues, providing their conceptual/operational base. 

 

The term “pivotal” has been used to describe the nature of these Determining 

Issues, as it not only refers to the central role these issues have to play, but also 

to the “delicate balancing point” they form between the Management Issues and 



 

-278- 

the Underlying Issues. Indeed, Determining Issues are crucial elements of the 

bushfire risk management cycle, in that they form the organisational and legal 

basis of administrative frameworks which facilitate and guide decision-making 

processes at all levels (Riggs,1997; Williams & Johnson, 2004; Weston et al, 

2004). Furthermore, their effective establishment and implementation are also 

crucial as they were observed to be inherently complex in their dynamics, in that 

not only do they influence the manifestation of Management Issues, and not only 

are they influenced by the Underlying Issues, but they also then actively influence 

each other in a complex/interwoven cycle [Refer to Table 11.13] which reflects 

the nature of bushfire risk management itself. 

 

The basic premise which underlies the propositions discussed in this chapter is 

that administrative elements constitute central management issues. This revisits 

the traditional “end result” of the main body of bushfire risk management program 

development and investigation to date, which was found to be directed primarily 

towards the determining level issues of organisational and legal factors – a 

pattern demonstrated by the focus of the previous reviews in Queensland 

undertaken by both Kenning (1992) and the Queensland Bureau of Emergency 

Services (1994). Such findings also reflect the predominant body of research 

reviewed in this study, which has seen a change in direction towards the effective 

management of those previously discussed elements constituting Management 

Issues. In particular, as remarked in the earlier chapters of this study, the 

prevailing focus of this research has recently been directed more towards the 

management of community demographics in urban-rural interface areas and the 

balancing of environmental biodiversity with public safety – both of which have 

featured significantly throughout the course of this study as core management 

issues. Further, the focus of this body of research has also been increasingly 

directed towards adopting a proactive approach to bushfire risk management by 

utilising improved and more comprehensive management practices.  
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This study, however, has adopted a slightly different focus. Whereas the more 

traditional focus of bushfire research would appear to identify Management 

Issues as the “key” elements for consideration, with the micro level issues being 

the main focus of program and management initiatives, this study has identified 

that it is actually the Determining Issues which should be the main focus. 

Supporting this conclusion, it is contended that the main focus of bushfire risk 

management should be exactly that – risk management – and therefore the 

primary focus should be on developing a sound management framework, 

providing the required organisational and statutory structures by which 

Management Issues can be administered effectively, as concluded by Dahms 

(2008), Fraser (2008) and Gainsford (2006).  

 

Where this study differs most significantly from the findings of past bushfire risk 

management related research is again in the manner in which these “overt” 

issues have been identified as being subject to further underpinning or “covert” 

considerations, herein labelled as Underlying Issues. Based on the findings of 

this study, it is argued that it is these remaining Underlying Issues have the 

potential to ultimately determine the direction and effectiveness of bushfire risk 

management strategies. 

 

 

Underlying Issues 

These are the “covert” issues which have been identified as having the potential 

to influence bushfire risk management strategies within Queensland. As the 

name attributed to them indicates, these issues are those which underlie or 

underpin the overt dynamics discussed thus far, and are essentially “unseen” 

and/or overlooked in the development of the majority of community and agency 

programs. In the context of this particular study, these issues have been 

identified as “organisational and social culture”.  
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The Underlying Issues of organisational and social culture were observed to 

define the micro/macro management context for the implementation of the 

Determining Issues of organisational and legal considerations, which in turn 

contribute directly to the administrative Management Issues by providing their 

conceptual and operational foundation. These characteristics then influence the 

remaining Management Issues of physical/social, economic and communication 

related considerations. 

 

Defining a parallel with a physical structure actively illustrates the nature of these 

“covert” Underlying Issues, in that although they were identified as being key 

considerations in the context of this study, they were observed to be consistently 

excluded from past assessments of bushfire risk management in Queensland, as 

well as from the focus of research into bushfire risk management undertaken to 

date in general. In this sense, past assessments and research have both tended 

to focus more on the “overt” management phases of bushfire risk management, 

or the visible framework or structures associated with it, rather than on those 

“covert” cultural considerations which provide its very foundation and stability – 

arguably only doing so when the visible structures fail or collapse. Whether this is 

due to the fact that most research in this field has essentially been product driven 

and focused on physical risk mitigation initiatives, or whether it is the “covert” 

nature of these issues themselves which may have caused this oversight, is 

difficult to answer in a definitive manner. In either case, the very notion behind 

asking this question emphasises the significance of this study.  

 

Once again, commencing as unweighted criteria in Chapter Six, the elements of 

social and organisational culture were then attributed with more defined roles as 

the study progressed, and as the dynamics of all six issues became clearer. In 

particular, it became evident that the original “Social” element, and the issues it 

encompasses [Refer to Table 6.1], constitutes key considerations which relate 

directly to the implementation and manifestation of bushfire risk management 

systems. More specifically, it was identified that the issues contained within this 
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element were correct in their original grouping in Chapter Six, representing those 

issues relating directly to town planners, real estate developers and the wider 

public’s risk perceptions and culture – and that the joint manifestations of these 

issues in housing/development trends in urban-rural interface areas represents 

one of the most challenging and complex aspects of bushfire risk management.     

 

This conclusion is supported by those findings discussed in Chapter Nine and 

Ten, in which approximately 60% of the physical risk management strategies 

reviewed actively identified social issues as key management considerations. 

The significance and complexity of this notion was supported by the manner in 

which a marked contrast in social/community attitudes was observed with respect 

to housing and development related physical risk mitigation strategies. Social 

culture was also identified in this chapter as having a potentially significant 

influence on the development and implementation of the proposed initiatives. 

More specifically, it was the combined social pressures and community attitudes 

about housing trends and bushfire risk mitigation practices, and the perceived 

inconsistencies that exist between the two, that were raised as the main 

management considerations for bushfire risk management agencies. 

 

The key element of organisational culture was also identified as having a 

significant role in bushfire risk management. The role and dynamics of which 

were progressively refined as the study itself developed – with it being identified 

in all of the propositions, where it became evident that the original organisational 

element identified in Table 6.1 was subject to its own internal dynamics. The 

organisational element originally defined in Chapter Six was progressively broken 

down into two aspects, namely the Determining Issues of management 

structures, training and interagency cooperation, and the Underlying Issues of 

organisational culture – with this identification of “culture” as a separate entity 

showing the crucial role that it has to play in developing and implementing 

organisational change, this time from “within” the process itself.    
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This observation was found to remain true in terms of both organisational and 

societal level cultural change, with stakeholder attitudes constituting the most 

significant hurdle to achieving “best practice” standards in bushfire risk 

management. This significance was then reinforced by the ideological conflict 

observed during this study between both real estate/development trends and 

community expectations, and the “typical” public safety focus of an emergency 

service agency, and the emerging recognition of environmental biodiversity and 

sustainability.  

 

In identifying “culture” as the key Underlying Issue in this manner, the findings [as 

summarised in Table 11.13] have identified a key element which has been 

overlooked in not only the previous assessments undertaken of bushfire risk 

management within Queensland, but also in the main body of research and 

previous investigations into bushfire risk management in other jurisdictions.  

Although it is acknowledged that this notion does not necessarily answer the 

initial question of whether the bushfire risk management strategies currently 

being used in Queensland constitute “best practice”, it does complete the 

foundation on which a systematic answer to this question can be based.  

 

The identification of “culture” as the key management issue also signifies a 

potential change in the way in which bushfire risk management is to be 

approached, with the traditional undertaking of changing stakeholder attitudes 

and behaviours primarily through education-based strategies now appearing to 

require reconsideration. Furthermore, the finding that the issue of stakeholder 

culture [organisational and social] could be better addressed through the 

implementation of enhanced administrative systems constitutes one of the most 

significant findings of this study. 
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Conclusion  

In commencing this chapter, four propositions were put forward for discussion, 

based on assessments of Prevention and Preparation bushfire risk management 

strategies undertaken in Chapter Nine and Chapter Ten respectively. As outlined 

in Table 11.13, the core issues identified in these propositions would eventually 

be labelled as “Management” and “Determining” Issues in terms of their wider 

influence on bushfire risk management strategies within Queensland. The 

discussion of these propositions effectively reinforced the notion, raised in 

Chapter Nine and Chapter Ten, that it was not on the bushfire risk management 

strategies themselves which would determine whether they constituted best 

practice or not, but rather that such would depend on the issues involved in their 

actual implementation. More importantly, however, this discussion also identified 

the key “Underlying Issues” involved in this cycle [Refer to Table 11.13] as being 

those of Social and Organisational Culture.  

 

Although it would appear that the question asked at the outset of this study, as to 

whether the current proactive bush fire risk management strategies being utilised 

by the Queensland Rural Fire Service constitute “best practice” standards, 

essentially still stands, the method for providing a definitive answer has been 

provided in the form of the model proposed in Table 11.13 – this also identifies a 

potential change in direction for bushfire risk management strategies within 

Queensland. 
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Table 11.13 Identified Issues Which Have/or May Affect the Queensland Rural Fire Service  
       in its Selection and Implementation of Bush Fire Risk Management Strategies 

 

Management Issues 
 

Determining Issues 
 

Underlying Issues 
 

                           

 

Element Active Issues of Each Element  

  

  

Administrative 

 

 

 

 

 

Organisational 

 

 

 

 

 

Social  &  

Organisational  

 Culture 

 

       

 

Legal 

 

                                                                
 

Physical/Social, Economic 

Communication 
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CHAPTER 12 

 

CONCLUSION 

 

Introduction 

 

 This study has identified issues which have or may affect the Queensland Rural Fire 

Service in its selection and implementation of bush fire risk management strategies, and 

attempted to determine whether these are  “best practice” standards for Queensland’s 

needs. The aim of asking this question was to identify and define those characteristics 

which would enable bushfire risk management strategies to be chosen in a manner 

which would ensure a “best fit” for communities throughout Queensland, rather than 

relying on more generic principles and practices. In undertaking this task, this study has 

identified a number of key management issues requiring consideration, producing a 

three-tiered model for the selection and implementation of bushfire risk management 

strategies in Queensland. Although this model admittedly does not provide a definitive 

answer to the question proposed by this study in itself, it does provide a defining model 

by which this question can be answered.    

 

This chapter concludes the thesis by presenting a summary of the study in three parts, 

beginning with an overview of Section One and Section Two, before then commenting 

on the nature of this study’s findings and areas for further investigation. 

 

 

Overview 

 

Section One was dedicated to providing a review of existing literature relating to 

bushfire risk management practices. Consisting of four chapters, this review covered 

the three predominant fields of endeavour in contemporary bushfire risk management 

internationally, namely those of bushfire behaviour concepts [Chapter Two], the impact 
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of urbanisation on bushfire risk management [Chapter Four], and the recent technical 

developments in the field [Chapter Five], as well as also discussing the discipline of risk 

management itself [Chapter Three] – all of which combined to profile contemporary 

bushfire risk management practices and principles. 

 

Chapter Two discussed those concepts relating to bushfire behaviour, focusing on the 

three main elements of contemporary research in this field: the effect of fire on the 

environment, the effect of the environment on fire, and contemporary fire behaviour 

models. In doing so, a number of issues were highlighted, of which “effective 

management” was the predominant factor. This notion relates to the realisation that all 

aspects of the environment are more likely to survive and recover from “high frequency-

low intensity” fires rather than “low frequency-high intensity” fires. Furthermore, in 

discussing these facets, perhaps the most significant point raised about this aspect of 

fire behaviour was the observed change in attitudes from that of asking “whether we 

should burn?” to that of asking “when should we burn?” as a means of balancing public 

safety with environmental biodiversity.  

 

Indeed, the interaction of these key elements was found to then form the basis of the 

final point of this discussion, namely the principal fire behaviour models in use today. In 

undertaking this review, the “true” complexity of the issues involved became clear – with 

researchers still venturing to define fire models which can account for all variables 

accurately: essentially raising the notion of effective management again as constituting 

a key issue, and concluding that fire models should only be utilised as decision support 

mechanisms and not decision making mechanisms in isolation.  

 

Chapter Three then continued with the theme of effective management, discussing the 

discipline known as risk management from a perspective of its characteristics and 

potential applications. Contrasting this with a compliance-oriented approach, it became 

apparent that risk management provides exactly that, a management framework in 

which the goal is that of continual improvement – whereas a compliance-based 

approach provides an arguably finite framework by which to meet minimum standards. 
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Reflecting the needs of bushfire risk management, the literature reviewed described risk 

management as combining both “task” and “process” to provide a means by which 

issues akin to “shades of grey” and not “black and white” can be effectively managed. 

Indeed, in referring to international governance structures/management trends, it 

became apparent that risk management has become a core component of many 

management standards and compliance documents alike, providing the flexibility 

required for the future development of disciplines such as bushfire risk management.  

 

Chapter Four again raised the issue of “management” as one of the central factors 

relating to the impact of urbanisation on bushfire risk management. Focusing on those 

communities known as the “urban-rural interface”, the research reviewed highlighted the 

changing focus of bushfire risk management from relying on physical sciences alone to 

also include the application of social science disciplines to this field – with this being 

facilitated by discussing the predominant strategic concepts currently being used in this 

respect by jurisdictions internationally. One of the main issues identified consistently 

related to the need for the effective management of a community’s demographics, 

especially as it relates to resource development and system integration. In doing so, this 

body of work reflected the changing focus of bushfire risk management research 

towards social/community considerations, such as observed changes in housing and 

land use trends, as well as the reportedly decreasing levels of bushfire risk 

management related community participation and awareness. 

 

Finally, Chapter Five discussed the different technologies involved in contemporary 

bushfire risk management, categorising these technologies as either Hand-Held, 

Mechanised or Advanced Technology. As with the former chapter, it was identified that 

each type effectively presented their own specific management issues, which were 

found to increase as the level of technology involved also increased. In particular, it was 

identified that the introduction of new technology inherently introduced additional 

organisational and operational management issues, ranging from the effective planning 

of change facilitation practices, to ensuring that such technologies constitute decision 

support mechanisms and not decision making mechanisms.  
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With these chapters establishing the context in which the study was to be undertaken, 

Section Two then provided details on “how” this would then be achieved, with Chapter 

Six and Chapter Seven serving to define the study’s theoretical framework and 

methodology respectively.  

 

Chapter Six commenced with defining the theoretical framework which would provide 

the criteria for assessing selected bushfire risk management strategies in Chapter Nine 

and Chapter Ten. Identifying these elements as physical, organisational, legal, 

economic, social and communication related considerations, this chapter also detailed 

the rationale for their selection, referring to previous work by Plevel (1997) and Salter 

(1997) as providing their conceptual foundation. In particular, it was identified that the 

decision to combine these models was based on the need to provide a comprehensive 

range of factors, and to determine their potential impact/s on bushfire risk management 

within Queensland – with Plevel having adopted a procedural viewpoint, whereas 

Salter’s model represented more of an organisational approach.  

 

The study’s framework was then further defined by outlining the PPRR Disaster 

Management Protocol used in this study. This international framework was chosen for 

this study above that of the AS/NZS 4360 Risk Management Standard as it provided a 

clear profile of the disaster risk management cycle; it actively reflected contemporary 

international disaster/bushfire risk management practices; and given that this study was 

concerned with the “proactive” risk management strategies, and not the dynamics of the 

overall risk management process, it was held that using a different structure in this 

manner would not adversely affect the validity or reliability of the study’s findings.  

 

The manner in which this framework was to be applied was then detailed in Chapter 

Seven, which focused on the study’s methodology. Reflecting the complex nature of 

bushfire risk management itself, the methodology was outlined as being multi-faceted in 

its approach, involving document collection, participant observation and semi-structured 

interviews to access and gather the required data, with content analysis and proposition 

and pattern matching providing the means by which to identify and determine the nature 
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of those issues identified as influencing bushfire risk management within Queensland – 

aspects which, it was contended, had not been able to accessed by previous review 

methodologies within Queensland.  

 

 

Nature of Findings 

The study’s findings were outlined in  three chapters, the first of which was dedicated to 

a basic ethnography of Rural Fire Brigades throughout Queensland. Although not an 

“active” results-oriented chapter per se, Chapter Seven did provide further details of the 

context in which the study was to be undertaken, and of the characterising elements 

which were to be assessed in Chapter Nine and Chapter Ten.  

 

It was in Chapters Nine and Ten in which the Prevention and Preparation strategies 

were reviewed, with Chapter Eleven then discussing the resulting propositions. In this 

sense, although the discussion of the strategies was central to the performance of this 

study, it was ultimately the resultant issues and their associated dynamics that emerged 

from the propositions as the dominant considerations, with the strategies themselves 

essentially being rendered as tools in the identification of relevant issues. As outlined in 

Chapter Eleven, these issues were subsequently labelled as Management, Determining 

and Underlying Issues, each of which shall now be discussed:     

 

Management Issues 

Defined in Chapter Eleven as “those issues identified as influencing whether a bushfire 

risk management strategy will be “best practice” in terms of community level 

characteristics”, these issues are essentially the “coal face” considerations whose 

primary function is to facilitate the matching of risk management strategies with the 

demographics and safety needs of communities. They are the “overt” management 

issues involved in the bushfire risk management cycle, constituting those issues that are 

utilised by operational fire personnel to direct localised firefighting and risk mitigation 

activities. In being identified in this manner, these issues were observed to constitute 

the basic operational planning level of the bushfire risk management cycle, providing a 
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measure of how well a strategy can potentially be applied in terms of the local physical 

environment, available resources, community consultation and communication, and  

administrative/operational boundaries. Furthermore, the fact that these issues have 

essentially remained as “foundation” or “basic level” bushfire risk management 

considerations as this study progressed was also reflected in the relative weighting 

attributed to them in Table 6.1 and Table 11.13 respectively.  

 

In identifying the previous elements as Management Issues, the findings of this study 

reflects the predominant body of research reviewed in Section One, the primary focus of 

which was directed towards determining the relative effectiveness and impact of 

physical bushfire risk management strategies for particular conditions. Where the 

findings of this study then differ from those of past research, however, is the manner in 

which they further define the context of these Management Issues in the overall bushfire 

risk management cycle. Whereas in the past it would appear that those elements 

identified here as Management Issues have been seen as the principal issues in 

determining the potential impact of bushfire risk management strategies, in the context 

of this particular study, the same have been identified as constituting basic level 

considerations which are dependent on other key issues [herein called Determining and 

Underlying Issues] which serve to provide the framework which will ultimately determine 

their “real-time” impact/effectiveness. The difference in this sense has been attributed to 

the depth of analysis involved in identifying and defining the nature of these issues.   

 

Determining Issues 

Defined as “those issues identified as influencing whether bush fire risk management 

strategies will be “best practice” in terms of agency level characteristics”, Determining 

Issues were identified as constituting the second and pivotal layer of considerations 

identified in the model outlined in Table 11.13. As the label attributed to them suggests, 

the organisational and legal elements these issues represent will effectively “determine” 

the manner in which the previous Management Issues will be addressed, through the 

provision of the administrative framework within which such elements will indeed be 

“managed”.  
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Constituting “overt” elements themselves, these agency-level Determining Issues form 

the “pivotal point”, or “balancing link”, between the “overt” Management Issues and the 

“covert” Underlying Issues identified in Table 11.13. Although these Determining Issues 

combine to provide the administrative systems which will enable bushfire risk 

management practices to be established in a consistent and systematic manner across 

Queensland [and indeed other jurisdictions], it was identified that they will themselves 

also be subject to, and be responsible for balancing the influence of, further Underlying 

Issues – hence the use of the term “pivotal” in characterising these elements. In this 

sense, Determining Issues were observed to essentially play a regulatory role in 

bushfire risk management, a role inferred by the elements that these issues encompass 

– with the stability and consistency of these Determining Issues found to be essential in 

determining the effectiveness of bushfire risk management systems on both a micro and 

macro management level. 

 

This observation is actively reflected in the change in relative weighting attributed to 

those organisational and legal elements in question as the study itself progressed. 

During this transition, the core notion repeatedly raised was that it was not necessarily 

the bushfire risk management strategies themselves which would determine whether 

they were “best practice” or not, but this would rather largely depend on the manner in 

which they were implemented, regulated and maintained.  

 

Whereas the more traditional focus of bushfire research would appear to identify the 

Management Issues as the principal elements for consideration, with the micro level 

issues being the main focus of program and management initiatives, this study has 

identified that it is actually the Determining Issues which should be considered in this 

capacity. In doing so, it is argued that the main focus of bushfire risk management 

should be exactly that – risk management – and therefore the primary focus should be 

on developing a sound management framework, providing the required organisational 

and statutory structures by which the resultant Management Issues can then be 

administered effectively. Where this study differs most significantly from the findings of 

past bushfire risk management related research, however, is again in the manner in 
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which these issues have been identified as being subject to further underpinning 

considerations, labelled Underlying Issues. In this sense, although these Determining 

Issues have been identified in this study as providing the means by which Management 

Issues will be addressed, this is not where the identified dynamics conclude – as has 

been the “traditional” conclusion of bushfire- related research. Rather, as identified in 

Table 11.13, there is one further level remaining for discussion, namely the Underlying 

Issues involved in the bush fire risk management cycle.  

 

Underlying Issues 

Defined as “those issues identified as constituting underpinning dynamics which may 

influence the impact and control of identified Management and Determining Issues”, the 

Underlying Issues are the final and most crucial layer of considerations involved in 

bushfire risk management outlined in Table 11.13. Constituting the “covert” issues 

mentioned previously, the elements of organisational and social culture were found to 

underpin the key Determining Issues in this study, therefore having a potentially 

significant impact on the overall bushfire risk management cycle as a result. These 

issues were found to define the micro/macro cultural environments in which the 

Determining and Management Issues are to be addressed, and subsequently form the 

contextual foundation on which bushfire risk management systems will be based.  

 

Commencing as unweighted criteria in Chapter Six, these elements were then attributed 

with more defined roles as the study progressed, and as the dynamics of all six 

assessment elements became clearer. Indeed, it was identified that the issues of social 

and organisational culture essentially underpin the manner and level of success with 

which bushfire risk management strategies can be utilised, and will have a direct impact 

on the nature of any administrative system/reform. More specifically, as illustrated in 

Table 11.13, this impact will not only potentially manifest itself in the effectiveness of the 

administrative system, but will also have a cyclical influence on the nature of the 

management/administration system itself, and the administrative reforms which this will 

entail.  
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These issues essentially remain unseen in the manner in which they provide their 

ongoing support, and they are typically not identified or regarded as an “issue” 

themselves until the support they provide fails and undermines the structure which 

actively depends on their very presence. This parallel with a physical structure actively 

illustrates the important nature of these “covert” Underlying Issues, and although they 

were identified as being key considerations in the context of this study, interestingly they 

were observed to be consistently excluded from past assessments of bushfire risk 

management within Queensland, as well as from the general focus of research into 

bushfire risk management undertaken to date. Indeed, past assessments and research 

have both tended to focus more on the “overt” management phases of bushfire risk 

management, or the visible structures associated with it, rather than on those “covert” 

cultural considerations which provide its foundation. Whether this is due to the fact that 

most research in this field has essentially been product driven and focused on physical 

risk mitigation initiatives, or whether it is the “covert” nature of these issues themselves 

which may have caused this oversight, is difficult to answer in a definitive manner.  

 

In any case, the identification of “culture” as the key management issue  signifies a 

potential change in the way in which bushfire risk management is to be approached, 

with the traditional undertaking of changing stakeholder attitudes and behaviours 

primarily through education based strategies now appearing to require reconsideration. 

Furthermore, the manner in which the issue of stakeholder culture [organisational and 

social] could alternatively be better addressed through the implementation and 

management of enhanced administrative systems arguably constitutes one of the most 

significant findings of this study. 
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Directions for Further Investigation 

 

Having structured the study in the manner undertaken, the issues which have been 

identified as Determining and Underlying Issues also constitute the key elements 

requiring further investigation. In taking this next step, the aim is to actively address 

these issues and to indeed achieve “best practice” standards for bushfire risk 

management within Queensland.  

 

Accordingly, four key proposed directions for further investigation have been identified 

as follows:  

 

[1] The investigation of possible organisational reforms regarding bushfire risk 

management practices within Queensland, incorporating [a] the increased 

awareness amongst Queensland RFS volunteers of relevant legislation; [b] the 

inclusion of environmental management/protocols into Queensland RFS 

operations; [c] the requirement for Rural Fire Brigade Groups to become 

compulsory organisational structures; [d] improved interagency liaison with 

environmental authorities; and [e] improved policy coordination between public 

and private sector groups. 

 

[2] The investigation of possible legal reforms regarding bushfire risk management 

practices within Queensland, incorporating [a] the active integration of Building 

and Land Management Codes; [b] the transfer of Building and Land Management 

Code enforcement from Local to State Government jurisdiction; [c] the statutory 

authority to render Queensland RFS’s pre-construction/development 

submissions as being lawfully binding; [d] the statutory authority for the 

Queensland RFS to conduct proactive Prescribed Burns on private property 

without the landowner’s consent; and [e] the statutory requirement for Local 

Government agencies to employ Fire Prevention Officers.   
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[3] The investigation of social culture issues relating to bushfire risk management 

practices within Queensland, incorporating [a] community risk perceptions and 

their influence on decision-making processes; and  [b] community Rural Fire 

Brigade participation and membership retention. 

 

[4] The investigation of organisational culture issues relating to bushfire risk 

management practices within Queensland, incorporating [a] the interactive 

relationship between community risk perceptions and real estate market trends; 

and [b] the role of estate/community development in bushfire risk management.  

 

 

 

Conclusion 

 

In commencing this study, the question was asked as to whether bushfire risk 

management within Queensland constituted “best practice” for its specific needs. In 

venturing to provide an answer, it has become apparent that although Queensland 

would appear to be utilising world-class strategies, the use of “qualified” responses 

consistently throughout this study would indicate that Queensland has not yet achieved 

“best practice” standards. This is not to say that the current situation is one that reflects 

a sub-standard approach, however. Indeed, evidence would suggest quite the opposite. 

What it does say about Queensland bushfire risk management, is that the Queensland 

Rural Fire Service is an agency quite capable of achieving “best practice” standards, 

with this being dependent on the legal and organisational frameworks in which it 

operates, and indeed the manner by which the same are managed – and it is here 

where the answer would appear to ultimately lie. 
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APPENDICES 

 

 

 

Appendix 1:  Queensland Rural Fire Service District Boundaries

     

 

Appendix 2:  Profiles of Hand-held, Mechanised and Advanced  

   Bushfire Technology  

 

 

Appendix 3:  Permit to Light Fire      
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Appendix 1:  Queensland Rural Fire Service District Boundaries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

-300- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

-301- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

-302- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

-303- 

Appendix 2:  Profiles of Hand-held, Mechanised and Advanced  

 Bushfire Technology  
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Table 5.1 Hand-Held Technology 

McLeod Tools  
Better known as “Rakehoes” in Australia, the 

head of a McLeod Tool has a rake and a hoe 

on opposite edges. The head of the tool is 

approximately 30 cm wide, and is attached to a 

wooden handle that is approximately 1.8m 

long. This is the primary tool of the Australian 

bushfire fighter due to its mobility and flexibility. 

It can be used to form a fire break and to 

remove bark from trees, as well as to “mop-up” 

after a bush fire [ie. ensure that the perimeter 

of burnt ground is free of embers/combustible 

fuel].       

 

Figure 5.1 McLeod Tool 

 

 

Pulaski Tools 
The primary hand-held tool used by bushfire 

fighters in America and Canada, the head of 

the Pulaski Tool combines an axe and pick. Its 

handle is approximately 1m long, and it is used 

in a similar manner to that of the McLeod Tool.    

 

 

 

 

Figure 5.2 Pulaski Tool 
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Table 5.1 Hand Held Technology [cont’d] 

Brush Cutters/Brush Hooks 
Although Brush Cutters are to some degree replacing Brush Hooks, both are employed in the first 

stage of forming a fire break. They are used to cut through long grass and small shrubs, 

effectively clearing the bulk of fuel from an area before McLeod Tools are then used to remove 

the remaining fuel present to form a suitable fire break.   

Figure 5.3 Brush Cutter 

 

Figure 5.4 Brush Hook 

 

Drip Torches 
Drip Torches consist of a cylindrical fuel tank, a 

carry handle, and an extendable wand 

featuring an ignition wick. It uses a fuel mix of 

2:1 diesel/petrol, and provides a portable 

source of fire ignition for fire fighters to use in 

burning fire breaks and in conducting back burn 

and prescribed fire operations.    

 

 

 

Figure 5.5 Drip Torch 
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Table 5.1 Hand Held Technology [cont’d] 

Knapsacks 
Knapsacks consist of either a water tank or 

bladder, capable of holding 15 to 20 litres of 

either water or a water/foam mix, which is 

carried on the back with an adjustable nozzle 

and hand-operated pumping device.  Although 

they are only capable of carrying limited water 

supplies, their strength is found in their high 

level of mobility. They are used extensively in 

bushfire fighting throughout Australia and 

overseas.   

 

Figure 5.6 Knapsack  

 

 

Axes and Chainsaws 
These tools are primarily used to cut down trees which have had their cores burnt out and pose a 

potential risk to both fire fighters and the general public, with this risk essentially taking three 

forms. Firstly, such a tree could fall and injure or kill persons within its proximity. Secondly, a tree 

falling in this manner could also “bridge” an established fire break and start a secondary fire. 

Thirdly, a tree’s crown could have embers in it which fire fighters cannot reach with hoses and 

which presents a risk of starting a secondary fire through “spotting”. Both tools are widely used 

across Australia and internationally. 

 

Incendiary Devices/Explosives  
Such devices are used in conducting prescribed fire and back burn operations in areas in which 

the terrain restricts access by fire fighters. The most common types used are flares and 

incendiary capsules, both of which can be delivered by hand [ie. thrown into inaccessible areas] 

or by helicopter [ie. dropped into areas]. Although the design of the flares used is relatively 

standard, the design and application of incendiary capsules does vary. However, the basic 

concept is that two chemicals are mixed [either by injection or by breaking two internal vials], 

creating a reaction within a certain timeframe [typically 30 to 60 seconds] to then cause the 

controlled ignition of fuel within a localised area. Such devices are very simple and have been 

proven to be an effective and safe method (Overton, 1996; Pyne et al, 1996) by which to initiate a 

controlled burn in areas where the use of drip torches would be impractical and/or unsafe. In the 

United States, explosive charges are also used as a means by which to ignite such fires, as well 

as to rapidly form mineral fire breaks through the complete removal of fuel from a localised area 

(Pyne et al, 1996). Although the latter is only used in extreme forest fires, concerns have been 

raised as to which actually does more damage - the fire or the explosives themselves? 
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Table 5.2 Mechanised Technology 

Water Pumps  
Due to the predominantly rural settings of bush 

fires, fire fighters often find themselves isolated 

from regular “urban” water supplies and are 

required to resort to other means by which to 

access and deliver water to a fire field. To 

achieve this, modern rural fire appliances 

[trucks] are not only equipped with high 

capacity water tanks, but also with pumping 

systems designed to drain water from a dam, 

water tank, or mobile water tanker and then 

deliver it to the fire field.  

Figure 5.7 Water Pump  
 

 

Such pumps are crucial items of equipment and are constantly being improved, both in the 

compactness of their design and the level of power they can provide. While the benefit of a more 

compact design reduces the pumps’ weight and mass, the main advantage of such development 

is found in the latter, with the increased power levels being particularly important to maintain the 

required water pressure levels when extended hose lengths are needed.       

Foam Delivery Systems 
Water tanks, however, can only hold a certain 

amount of water and pumping systems are 

limited by the proximity to, and the availability 

of, a suitable water supply. As a result, 

contemporary fire appliances also feature 

systems to deliver foam/wetting agents such as 

BFFF [Bush Fire Fighting Foam], which are 

combined with the appliances’ water supply 

through a secondary pumping system, and 

delivered by using a special foam nozzle. 

BFFF is dedicated to suppressing bush fires 

Figure 5.8 Foam Delivery Nozzle  

 

and has two advantages over using “standard water”. Firstly, BFFF forms a mixed film of 

water/wetting agent that cover the wider surface of the fuel present, as opposed to “standard” 

water which effectively only forms droplets. Secondly, it slows the rate of evaporation due to the 

heat originating from the fire, enabling limited water supplies to be more efficient in their delivery 

(Queensland RFS, 2002). 
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Table 5.2 Mechanised Technology [cont’d] 

Foam Delivery Systems [cont’d] 

Although AFFF can also be utilised to suppress bush fires, it forms a thick suppression foam and 

its primary purpose is for fires involving vehicle accidents or chemicals (Queensland RFS, 2002).   

 

As can be appreciated, foam/wetting agents such as BFFF and AFFF are crucial tools in modern 

bushfire suppression, especially in rural areas where regular “urban” water supplies are not 

always available. However, while such agents are diluted to a delivery rate of 1% and 6% 

respectively (Angus Fire Armour Australia, 1995; Chemwatch, 1997), concerns have been raised 

by the fact that they are chemicals, and that they are being introduced into local ecosystems. 

 

Earthmoving Equipment 
Used primarily in open country, Earthmoving Equipment provides an efficient means of “indirect 

attack” by forming a fire break when one is required to be established quickly (Overton, 1996; 

Queensland RFS, 2002:2). This is achieved by using a grader, dozer or tractor to create a 

mineral fire break by totally removing fuel. Such equipment can also be used [with extreme 

caution] in “direct attack” strategies by moving earth onto a low intensity fire to smother it 

(Queensland RFS, 2002:2). While such equipment is used extensively for this in rural areas, this 

method has also been used for fire control within urban-rural interface areas when required.      

 

Aerial Water Delivery Systems  
A common sight in both Canada and the United States, aerial water delivery systems, be they in 

the form of Airtankers or Helitankers, have proved themselves to be effective fire fighting tools. 

However, while agencies in Australia have long used standard helicopters fitted with “Bambi 

Buckets” [ie. suspended water baskets] for such tasks effectively (Dicker, 1998), only recently 

have dedicated airtankers been adopted for use within Australia.  

 

Initiated in South Australia by the CFS in 1992, their introduction has resulted in mixed findings. 

In a report by Hamden (2000), the benefits of this practice were identified as the rapid reduction 

of fire intensity and the provision of asset protection, as well as increased levels of interagency 

cooperation and public relations. While these are reflective of the benefits observed in Canada 

and the United States (Brown & Davis, 1973; Omi, 2005; Pyne et al, 1996), this report identifies 

several potential issues. 
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Table 5.2 Mechanised Technology [cont’d] 

Aerial Water Delivery Systems [cont’d] 

These consisted of the costs incurred; the perception of the aircrafts’ capabilities often being too 

high; the possible de-motivation of ground crews; the increased difficulty for fire investigations; 

the noted increase in night-time arsonist activity; the fact that such rapid fire extinguishment leads 

to increased fuel load accumulation; the increases in OH&S concerns for ground crews in the 

drop zone; and the environmental concerns resulting from the introduction of large quantities of 

foam into local ecosystems. However, in identifying these issues in his report, it is important to 

note that Hamden (2000) did not label them as “problems” but rather as “issues” which needed to 

be addressed. In doing so, this not only reflects the CFS’s intention to continue the usage of 

airtankers in this manner, but also highlights the challenges that the introduction of such 

technology bring to an organisation. 

The same issues have been raised by 

Queensland and New South Wales authorities, 

who have recently expanded their aerial 

bushfire fighting capabilities in trials involving 

“Air Tractors” [Qld] and Helitankers [NSW] 

during the recent bushfire seasons (Courier-

Mail, 2002; Gearing & Walsh, 2002). Although 

both agencies have reported favourable 

results, they have also admitted that the 

introduction of such strategies will logically 

require a major rethink of current 

protocols/procedures (Courier-Mail, 2002).     

Figure 5.9 Water Airtanker 

 

 

Figure 5.10 Water Helitanker 

 

 

Figure 5.11 Helicopter fitted  
with Water Bucket 
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Table 5.3 Advanced Technology 
Satellite Technology 

While satellites are by no means new technology, the increased accessibility to them is, with new 

applications constantly being found. This is particularly true of the “modern” multi-disciplinary field 

of bushfire risk management, with the utilisation of satellites being incorporated into all facets of 

current research and management practices.  

 

This is actively illustrated by the increasing usage of satellite imagery in the risk mitigation and 

preparation stages of bushfire risk management. Where satellites were once only used to identify 

and predict weather patterns, they are now used to also provide authorities with accurate profiles 

of vegetation type and density (Burgan et al, 1998), as well as the extent of residential and 

commercial developments within a specific area (Granger & Johnson, 1994; Purcell, 2000). In 

doing so, satellite images have been widely adopted as an effective means by which to conduct 

risk mapping of both urban and rural areas (Gregoire & Malingreau, 1993; Purcell, 2000), with 

resources allocated to a specific region based on the assessed risk present within that area. 

 

In a similar manner, satellite imagery has also had a significant impact on the response phase of 

bushfire risk management (Pyne et al, 1996), with such images not only being used as a means 

of detection (Pyne et al, 1996), but also as effective incident control and decision support 

mechanisms (Burgan et al, 1998; Gregoire & Malingreau, 1993). Crucial data such as the 

weather, the rate of spread, and fire intensity can all be accessed immediately through such 

technology (Clark et al, 2005; Everitt et al, 1989), with these elements giving incident controllers 

accurate real-time information on which to base decisions.  
 

However, not all satellite-based technology is restricted to the provision of such data, with the 

development of Global Positioning System [GPS] based technologies also having a significant 

impact on bushfire risk management, and indeed on many other fields of endeavour. GPS was 

developed by the United States military for precise navigation and strategic targeting. It provides 

an absolute location in terms of both latitude and longitude of a particular point on the face of the 

earth (Granger & Johnson, 1994) - accurate to within metres. Although access to this technology 

was initially highly restricted, commercial developments have made GPS systems affordable and 

readily available to the general public in hand-held and vehicle-mounted units. 

 

As can be appreciated, this technology has been quickly adopted by bushfire fighting agencies as 

a means by which to ensure the safety of personnel and equipment, as well as to provide 

accurate coordinates for incident control. 
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Table 5.3 Advanced Technology [cont’d] 

Geographical Information System [GIS] Technology 

Rapidly being adopted by agencies worldwide, GIS is defined by Garvey (1995, p.2) as “a 

computer system which is capable of combining several layers of geographical data to produce 

outputs in the form of summary statistics and maps”. This data is obtained from resources such 

as land records, topographical and meteorological data bases, as well as historical records and 

modern demographic profiles (Clarsen, 1994). 

 

Finding its strength in its ability to analyse numerous fields of data, GIS is able to perform overlay 

analyses in order to develop complex spatial models at a level previously unknown (Garvey, 

2000; Salas & Chuvieco, 1994) – with this capability still being improved as the associated 

technologies and data quality are further developed. In doing so, GIS is an effective decision 

support system for bushfire risk management (Chou, 1994; Clarsen, 1994; Miguel-Ayanz, 1998), 

not only being ideal for fire modelling and incident control (Garvey, 1995; Salas & Chuvieco, 

1994), but also for developing risk mitigation and recovery programs (Miguel-Ayanz, 1998). 

Further, it has been used successfully for risk communication and training purposes, as well as 

aiding in infrastructure development for regional areas (FEMA, 1995; Granger & Johnson, 1994). 

 

Although GIS has the greatest potential of all the technologies involved with bushfire risk 

management (Buckle, 1993; Garvey, 2000), it is only as accurate as the data provided (Garvey, 

1995; Salas & Chuvieco, 1994). This is effectively its only real criticism with the data relating to 

bushfire behaviour itself constantly being further defined and our understanding improved.    

 

Internet-Based Technology 

Essentially the medium for implementing and combining these technologies, information 

technology has progressed rapidly over recent years to now feature the internet as its central 

working platform. In doing so, the internet has not only improved communication, but has also 

created new sources of data which are instantly accessible, even in remote areas (Boura, 1993; 

Fischer, 1999; Lomas, 2000). Such applications have also been made more user-friendly through 

“windows based software” (Large, 1997), with both these observations being reflected in the 

increasing manifestation of information technology in bushfire risk management today. 
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Table 5.3 Advanced Technology [cont’d] 
 

Internet-Based Technology [cont’d] 

This ranges from the provision of basic data maintenance and distance education packages 

(Boura, 1993; Fischer, 1999) to complex fire modelling and incident control applications (Klein, 

1997; Large, 1997; Lomas, 2000). In this sense, information technology finds its strength in 

facilitating system integration (Large, 1997; Lamas, 2000), incorporating databases and 

command systems, providing a decision-support system to coordinate available resources 

(Boura, 1993; Lomas, 2000). Unlike other electronic devices, information-based technologies are 

not only prone to technical failure (Fischer, 1999), but are also vulnerable to issues associated 

with intranet/internet systems such as viruses (Lomas, 2000). While such technologies do indeed 

constitute valuable assets, they should be considered as support systems which complement 

main infrastructure, and not as primary decision-making tools (Fischer, 1999; Klein, 1997).         
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Appendix 3:  Permit to Light Fire 
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