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Glossary
Assurance Assurance is an expression or statement designed to increase the confidence of 

government and the community in the ability of the emergency management system to 
plan for, respond to and recover from emergencies.

Community engagement Engagement covers a range of interactions, from communication, information delivery, 
consultation, involvement and collaboration in decision making. (Department of 
Environment and Primary Industries 2014a, p. 5). Community engagement about 
managing bushfires may include these forms of engagement and will cover a broad 
range of activities.

Cost-effectiveness The case of achieving the maximum level of output for a stated level of inputs or costs 
(Productivity Commission 2013, p. 8).

Ecosystem services Ecosystem services are the benefits provided to humans through the transformations  
of resources (or environmental assets, including land, water, vegetation and atmosphere) 
into a flow of essential goods and services e.g. clean air, water, and food (Constanza et 
al. 1997).

Effectiveness Effectiveness means the achievement of the objectives or other intended effects of 
activities at a program or entity level (Auditing and Assurance Standards Board 2008,  
p. 15). 

Efficiency Efficiency means the use of resources such that output is optimised for any given set 
of resource inputs, or input is minimalised for any given quantity and quality of output 
(Auditing and Assurance Standards Board 2008, p. 15).

Mitigation Measures taken in advance of a disaster aimed at decreasing or eliminating its impact on 
society and environment.

Planned burning The Australasian Fire and Emergency Service Authorities Council [AFAC] (2012) defines 
planned burning as “The controlled application of fire under specified environmental 
conditions to a predetermined area and at the time, intensity, and  
rate of spread required to attain planned resource management objectives”.

Risk In emergency management, risk is a concept used to describe the likelihood of harmful 
consequences arising from the interaction of hazards, communities and the environment 
(Emergency Management Australia 1998). More generically, the Australian/New Zealand 
Risk Management Standard (Standards Australia 2009, p. 1) defines risk as the “effect of 
uncertainty on objectives”, and is measured in terms of consequence and likelihood. 

Risk-based approach A risk-based approach refers to the application of a risk management approach  
and risk management processes as outlined in AS/NZS ISO 31000:2009  
(Standards Australia 2009). 

Risk reduction performance 
target

In relation to the Bushfire Fuel Management Program, a risk reduction performance 
target refers to a performance objective specifying the level of risk remaining after fuel 
management activities have been taken into account.

Shared responsibility The 2009 Victorian Bushfires Royal Commission (2010, Vol 2 p. 352) define shared 
responsibility as “…increased responsibility for all. It recommends that State 
agencies and municipal councils adopt increased or improved protective, emergency 
management and advisory roles. In turn, communities, individuals and households need 
to take greater responsibility for their own safety and to act on advice and other cues 
given to them before and on the day of a bushfire”. 



1.1 Background 
Planned burning is defined as the “[t]he controlled 
application of fire under specified environmental conditions 
to a predetermined area and at the time, intensity, and 
rate of spread required to attain planned resource 
management objectives” (AFAC 2012). The term is 
used interchangeably with prescribed burning and the 
practice has a long history in Victoria, across Australia 
and internationally (Figure 1, p. 11–12). It is considered 
the most efficient and effective approach for managing 
fuel hazard over large areas and is one activity in the 
Department of Environment, Land, Water and Planning’s 
(DELWP) Bushfire Fuel Management Program on Public 
Land (Bushfire Fuel Management Program). 

Planned burning is only one approach to managing 
bushfire risk. Other fuel management activities listed in the 
Code of Practice for Bushfire Management on Public Land 
2012 (the Code) include ploughing, mulching, herbicide 
application, chain rolling, grazing, mowing and slashing. 
Fuel management activities can reduce risk from bushfires, 
but they cannot eliminate it. Planned burning is the largest 
fuel reduction activity, by area, in the DELWP Bushfire Fuel 
Management Program. 

There are many complementary activities to reduce 
bushfire risk across the prevention, preparedness, 
response and recovery spectrum. Bushfire risk sits across 
multiple land tenures, both public and private, and the 
management of this risk is a shared responsibility between 
a number of emergency management agencies and  
the community. 

DELWP’s legislative responsibility extends only to public 
land. Under Section 62(2) of the Forests Act 1958 the 
Secretary of DELWP has a statutory responsibility to, 
among other things, carry out proper and sufficient work 
for the planned prevention of fire on public land.

The Inspector-General for Emergency Management (IGEM) 
acknowledges that the practice of planned burning on 
public land takes place in this broader context.

Following the 2009 Victorian bushfires, the Victorian 
Bushfires Royal Commission (VBRC) made a number 
of recommendations on fuel management including 
Recommendation 56:

”The State fund and commit to implementing a long-term 
program of prescribed burning based on an annual rolling 
target of 5 per cent minimum of public land” (VBRC 2010 
Vol 2, p. 295).

The overarching emphasis of the VBRC’s recommendations 
was the primacy of life. 

1. Executive summary
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VBRC discussed the merits and limitations of a  
hectare-based performance target. The statewide  
target was useful in providing a guide to the overall 
scale of burn required to achieve risk reduction, but had 
limitations; namely that hectares burnt are not of equal 
value and were location dependant with respect to risk 
reduction (VBRC 2010 Vol 2, p. 294). 

The then government agreed to implement 
Recommendation 56 and successive governments have 
committed to a staged increase of planned burns, with an 
annual hectare-based target forming part of government 
policy at the time this review was conducted. 

Reference to the 5 per cent target is made in the context 
of the VBRC Recommendation 56, which explicitly refers 
to public land and remains silent on whether that land is 
treatable or untreatable with respect to planned burning. 
Any exception to this context will be noted at the time  
of reference.

The 2012 Code provides a strong foundation for land 
and bushfire management by outlining strategies and 
actions and codifies the primacy of life (Department of 
Sustainability and Environment [DSE] 2012). 

The Code has two primary objectives: 

• To minimise the impact of major bushfires on 
human life, communities, essential and community 
infrastructure, industries, the economy and the 
environment. Human life will be afforded priority  
over all other considerations.

• To maintain or improve the resilience of natural 
ecosystems and their ability to deliver services such as 
biodiversity, water, carbon storage and forest products.

In 2010, government appointed Mr Neil Comrie AO APM 
as Bushfires Royal Commission Implementation Monitor 
(BRCIM) to monitor, review and report on the progress of 
agencies in carrying out the government’s response to 
the VBRC’s Final Report recommendations. In doing so, 
BRCIM considered the effectiveness of the methods used 
and the efficacy of their implementation. 

The BRCIM functions and independence were formalised 
in the Bushfires Royal Commission Implementation 
Monitor [BRCIM] Act 2011. In 2013, BRCIM concluded 
that the planned burning target of 5 per cent of public 
land was not achievable, affordable or sustainable and 
advocated for the government to reconsider the hectare-
based target (BRCIM 2013).

1.2 Scope
In February 2015, the Minister for Environment, Climate 
Change and Water and Minister for Emergency Services 
requested the IGEM to: 

• Review the commentary and findings of the Bushfires 
Royal Commission Implementation Monitor in respect 
of hectare-based performance targets for fuel 
management on public land and DELWP’s risk-based 
approach to bushfire management.

• Consider other relevant reports on these matters, 
including the Expert Reference Group (ERG) – Bushfire 
Management Reform Program.

• Provide recommendations regarding the form of future 
performance targets for the Bushfire Fuel Management 
Program, specifically the continuation of a hectare-
based target or the adoption of a bushfire risk reduction 
target, such as that developed by DELWP as part of its 
risk-based approach to bushfire management.

• Provide recommendations on any other complementary 
measures of performance for the Bushfire Fuel 
Management Program.

Undertaking such a review is consistent with IGEM’s 
legislative role to provide assurance to government  
and community in respect of the emergency  
management arrangements.

In undertaking this review, IGEM was asked to consider 
the form of performance target that best supports delivery 
of a fuel management program that both meets the intent 
of the VBRC recommendations and the achievement of 
the objectives in the Code.

The review was to specifically exclude the following as out 
of scope: 

• expert technical review of DELWP’s Bushfire Fuel 
Management Program

• advice on what the recommended performance targets 
should be.
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1.3 IGEM’s approach
IGEM considered a number of information sources in 
developing recommendations including:

• A dedicated policy options analysis undertaken by  
the Centre for Risk and Community Safety (CRCS), 
RMIT University, Melbourne.

• Review of documents (VBRC and BRCIM reports; 
previous audits; parliamentary inquiries and Bushfire 
Fuel Management Program reports by DELWP and  
its predecessors).

• Interviews with people selected for their specialised 
first hand knowledge and unique perspectives about 
planned burning policy, planning and delivery.

• Written submissions from individuals and organisations 
with expertise and knowledge of bushfire fuel 
management on public land.

1.4 The VBRC, DELWP’s response, 
ERG and BRCIM

In arriving at the recommendations on the future form  
of performance target for the Bushfire Fuel Management 
Program, IGEM considered:

• the perspective of the VBRC and its recommendations

• changes in DELWP’s capacity and capability

• BRCIM findings

• the views of interviewees 

• written submissions.

The intent of VBRC’s Recommendation 56 was primarily 
the protection of human life. This continues to be one of 
the objectives of the DELWP’s Bushfire Fuel Management 
Program, with the overarching priority being the protection 
of human life. 

The VBRC’s intent was to reduce risk to human life from 
bushfires and the 5 per cent planned burn target was 
considered to be commensurate with an acceptable risk 
reduction. The 5 per cent target was equivalent to a three-
fold increase in the annual area burned. The VBRC also 
recognised that not all hectares were equal in terms of the 
potential risk reduction from planned burning, however at 
the time, there was not the capability to easily relate area 
burnt to risk reduced. 

BRCIM concluded that the 5 per cent target was not 
achievable, affordable or sustainable and advocated that 
the government reconsider the hectare-based target in 
favour of a risk-based approach. In arriving at this position, 
BRCIM considered advances in DELWP’s capabilities 
(BRCIM 2014).

Since the VBRC made its recommendations, DELWP 
has significantly increased its capacity to deliver planned 
burns. As part of DELWP’s risk-based approach, it has 
significantly enhanced capability to measure risk and 
the planned burn effectiveness on reducing risk through 
development of a decision support tool based  
on computer simulation of bushfire behaviour across  
the landscape. 

The tool enables DELWP to understand how planned 
burning contributes to levels of bushfire risk and provides 
the capability to support the setting of a bushfire risk 
reduction target. 

1.5 Recommended form of 
performance target for  
Bushfire Fuel Management  
on Public Land

IGEM commissioned the Centre for Risk and Community 
Safety, RMIT University, to evaluate the merit of a policy 
based on a hectare-based performance target compared 
to the merit of a policy based on a risk reduction 
performance target.

The evaluation found that, compared to a hectare-based 
target, a policy that adopts a risk reduction target:

• is more effective at achieving the objectives of the 
Bushfire Fuel Management Program (including the 
primacy of life)

• provides the right kinds of incentives

• more easily allows adaptive management

• is more transparent, more efficient and more equitable.

A risk reduction target allows DELWP to optimise risk 
reduction effort across the suite of potential activities to 
manage fuel load on public land. Under a hectare-based 
target, there is insufficient incentive to adopt alternative 
risk reduction activities when planned burns cannot  
take place.

The benefits of a risk reduction target are not limited to 
the Bushfire Fuel Management Program. A risk reduction 
target also encourages shared responsibility for bushfire 
risks; and promotes engagement with communities to 
address these risks regardless of whether they sit on 
private or public lands. A risk reduction target further 
supports efforts to integrate planning and investment 
across the spectrum of bushfire management activities.
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DELWP currently uses risk-based planning to respond 
to its hectare-based target. However, shifting DELWP’s 
measure of performance to risk reduction, will more 
effectively focus the attention of planners, communities 
and emergency management stakeholders on the varying 
contributions to bushfire risk, how best to reduce them, 
and mature of tradeoffs between bushfire risk and  
other values.

RECOMMENDATION 1: 

IGEM recommends a risk reduction target as  
the most effective form of performance target for 
bushfire fuel management on public land to protect 
life and property and guide investments in fuel 
reduction burning.

An effective form of risk reduction target should clearly 
communicate the objectives and effectiveness of the 
Bushfire Fuel Management Program and is essential in 
managing bushfire risk.

DELWP has proposed ‘major bushfires mitigated’ as 
the form of the risk reduction performance target for the 
Bushfire Fuel Management Program. A target set using 
this form would be expressed as the number of bushfires 
mitigated (e.g. ‘300 major bushfires mitigated’). DELWP 
has indicated that residual bushfire risk is an alternative 
form that this performance target could take. A target 
set using this form would be expressed as a percentage 
reduction in bushfire risk compared to the scenario of 
maximum fuel loads (e.g. 30 per cent reduction in  
bushfire risk). 

The ‘major bushfires mitigated’ and the ‘residual bushfire 
risk’ are currently adopted as performance measures for 
the program (Department of Environment and Primary 
Industries [DEPI] 2014b; 2014c) and both are indicators  
of property damage.

These performance targets will: 

• effectively drive investment and delivery of the Bushfire 
Fuel Management Program toward risk reduction

• best position the role of fuel management in a broader 
approach to bushfire management that considers the 
full range of options to manage bushfire risk, across 
land tenures and across the spectrum of prevention, 
preparedness, response and recovery.

Ensuring that the performance target and DELWP’s  
actual delivery against the performance target is  
effectively communicated is critical to public confidence 
in the program. The expression of a risk reduction 
performance target:

• needs to be easy to comprehend

• needs to adequately communicate the extent to which 
the fuel management program had reduced risk, while 
supporting shared responsibility by conveying that 
planned burning and other fuel reduction activities  
only reduce risk - they do not eliminate it

• needs DELWP to be held to account for its 
performance

• should be able to be aggregated, enabling the 
combined effect of planned burning and other  
actions taken by government to reduce risk to  
be communicated.

Expressing a performance target for planned burning 
in terms of risk reduction, and as the number of ‘major 
bushfires mitigated’, represents a significant step forward. 
However, concepts of bushfire risk and risk mitigation  
can be difficult for communities and individuals to 
understand. One important test of the effectiveness of 
‘major bushfires mitigated’ as a risk reduction target will 
be whether or not the community understands this as 
a performance target. DELWP’s approach to program 
monitoring, evaluation and review presents an opportunity 
to explore this effectiveness.
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1.6 DELWP’s readiness to transition 
to a risk reduction target

While satisfied that a risk reduction target is the most 
effective form of performance target for the Bushfire  
Fuel Management Program, IGEM notes the following 
issues associated with transition to this form of 
performance target:  

• Development of measures of ecosystem resilience has 
progressed, however only one measure – Tolerable Fire 
Interval (DEPI 2014b) – has been fully implemented. 
In addition to protecting life and property, a primary 
objective stated in the Code is to maintain or improve 
the resilience of natural ecosystems. Ecosystem 
resilience measures are required to monitor progress 
against this objective and these measures are still  
in development.

• DELWP is continuing to improve its capability to engage 
with communities across Victoria on costs and benefits 
of planned burning in terms of its effect on bushfire risk. 

• Managing communities’ perceptions of bushfire risk, 
and the role of the Bushfire Fuel Management Program 
in reducing this risk, will be a key challenge for DELWP. 

To address these issues IGEM recognises that DELWP  
will continue to develop its capability in these areas.

RECOMMENDATION 2:

In the event that government adopts a risk  
reduction target:

• DELWP transitions to this target through a 
defined program of activities and milestones. 
Effective transitioning will require DELWP 
to enhance their capacity and capability to 
implement risk-based planning and needs to be 
supported by appropriate performance measures 
and dedicated monitoring, evaluation and review.

• Government supports DELWP in making  
this transition.

1.7 Complementary performance 
measures

IGEM considers that appropriate and carefully developed 
performance measures are central to the good 
management of programs for bushfire fuel management 
on public land. 

Core measures of performance are required to enable 
target setting and monitoring against the two primary 
objectives of the fuel management program. Measures 
available for this purpose, residual bushfire risk and 
ecosystem resilience, are routinely reported on by DELWP 
in its annual report on the Bushfire Fuel Management 
Program. These measures estimate the extent to which 
these objectives are being achieved. 

However, such measures are unlikely to be meaningful to 
communities, other stakeholders and government as the 
key users of performance information. Similarly, measures 
of ecosystem resilience do not relate directly to some of 
the observable results of fire, particularly on water and air 
quality and their potential impacts on human health and 
well-being.

Planned burning is one of the main causes of poor air 
quality in regional Victoria (Commissioner of Environmental 
Sustainability 2013). DELWP has invested in research 
aimed at improving capability to predict the smoke effects 
of planned burning and it is important that this developing 
capability is integrated in DELWP’s planning processes.  
As the government develops a State Smoke Plan in 
response to the Hazelwood Mine Fire Inquiry report (2014), 
it is important that DELWP’s planned burning procedures, 
community information and warnings remain consistent 
with the framework this plan will provide. 

Further, such measures do not capture the quality 
of engagement with communities that is required to 
encourage wider acceptance of shared responsibility  
for bushfire risk. 

IGEM notes that additional measures of performance 
should be included within a broad suite of performance 
measures for the Bushfire Fuel Management Program. 
Such measures would complement those required to 
establish the primary outcomes. 
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DELWP has developed the capability to estimate the 
cost effectiveness of risk reduction from planned burning. 
Improving the reliability of cost estimates will facilitate 
comparisons with alternative fuel reduction strategies.  
It will also facilitate comparisons with broader bushfire 
risk reduction alternatives across the areas of prevention, 
preparedness, response and recovery as they relate 
to bushfire risk management such as initial attack, 
evacuation or community preparedness. 

RECOMMENDATION 3:

IGEM recommends that DELWP:

• continue to develop and employ its capability  
to predict the smoke effects of planned burning, 
ensuring its planned burning processes remain 
consistent with the State Smoke Plan

• adopt performance measures to monitor 
the quality and effectiveness of community 
engagement activities

• continue to develop the reliability of its estimates 
of unit risk reduction costs. The availability  
of such estimates will be required to enable 
comparison and prioritisation of options for 
bushfire risk reduction across the areas of 
prevention, preparedness, response and 
recovery, and would involve contributions  
of other emergency management agencies.

1.8 Assurance
Transition to risk-based planning and performance 
measurement for DELWP’s fuel reduction program  
would represent a key step in Victoria’s emergency 
management reform. 

Communities play a central role in this reform. 
Communities will more effectively recover after major 
emergencies when they understand the risks that affect 
them, take steps to mitigate their risks, and work in 
partnership with emergency management agencies to 
plan and prepare (Council of Australian Governments 
[COAG] 2011). 

However, communities are sensitive to bushfire risk  
and at the same time, have strong interest in the natural 
environments affected by fuel reduction. Many feel that 
communication and consultation around planned  
burning could be improved and express a wish for  
greater transparency in decision making and planning  
for fuel reduction. 

IGEM notes that in this environment, a focus on 
accountability through clear performance information and 
regular internal and external reviews will play an important 
role in maintaining community trust and confidence. 

Introduction of a risk reduction performance target for 
fuel reduction represents a shift in focus from activity 
to outcome. A risk reduction performance target best 
supports government’s two objectives for the bushfire  
fuel reduction program. However, a measure of overall 
bushfire risk is more complex, requiring more robust 
accountability measures. 

RECOMMENDATION 4:

IGEM recommends that:

• DELWP report clear, publicly accessible 
information on bushfire risk and ecosystem 
resilience, and report on the key activities 
required to achieve outcomes for the community 
in these areas.  

• DELWP’s transition to risk-based planning and 
performance measurement be supported by  
a program of internal and external reviews.

1.9 Concluding remarks
IGEM recommends a risk reduction target as the future 
form of performance target for DELWP’s Bushfire Fuel 
Management Program.

IGEM also provides a number of complementary 
recommendations in order to provide assurance  
to the community in transitioning to this form of 
performance target.

The suite of tools and approaches DELWP has developed 
to support decision making (including computer simulation 
of bushfire behaviour and then incorporating community 
values through engagement) are likely to have broader 
benefits to the emergency management sector and to  
the community. 

The risk-based approach and associated tools support 
comparisons between bushfire risk reduction strategies 
across the prevention, preparedness, response 
and recovery spectrum and across land tenures. 
The approach also goes some way to supporting 
implementation of the principle of shared responsibility. 

DELWP’s risk-based approach provides a platform for 
strategic planning and could allow DELWP to partner 
with other emergency management agencies and 
organisations, and the community to identify the most 
effective combination of bushfire risk reduction strategies. 
Realising these benefits will require cross-sector 
investment. IGEM sees this as an opportunity for the 
sector to explore and suggests further work is required 
here. 



The Inspector-General for Emergency Management  
(IGEM) is a legislated appointment established under  
the Emergency Management Act 2013 (the Act) to:

• provide assurance to government and the community 
in respect of emergency management arrangements  
in Victoria

• foster continuous improvement of emergency 
management in Victoria.

IGEM is a business unit of the Regulation Division within 
the Department of Justice & Regulation.

In February 2015, the Minister for Environment, Climate 
Change and Water and Minister for Emergency Services 
requested IGEM review performance targets relating to 
bushfire fuel management on public land. This request 
was  in accordance with the requirements of Section 64(1)
(c) of the Act to provide advice or prepare a report (see 
Appendix 1). 

2.1 Scope of the Review
The scope of this review required IGEM to:

• Review the commentary and findings of the Bushfires 
Royal Commission Implementation Monitor (BRCIM) 
in respect of hectare-based performance targets for 
fuel management on public land and the Department 
of Environment, Land, Water and Planning’s (DELWP’s) 
risk-based approach to bushfire management.

• Consider other relevant reports on these matters, 
including the Expert Reference Group (ERG) – Bushfire 
Management Reform Program.

• Provide recommendations regarding the form of future 
performance targets for the Bushfire Fuel Management 
Program on Public Land (Bushfire Fuel Management 
Program), specifically the continuation of a hectare-
based target or the adoption of a bushfire risk reduction 
target, such as that developed by DELWP as part of its 
risk-based approach to bushfire management.

• Provide recommendations on any other complementary 
measures of performance for the Bushfire Fuel 
Management Program.

In undertaking this review, IGEM was asked to consider 
the form of performance target that best supports delivery 
of a fuel management program that both meets the intent 
of the 2009 Victorian Bushfires Royal Commission (VBRC) 
recommendations and the achievement of the objectives 
in the Code of Practice for Bushfire Management on 
Public Land 2012 (the Code) (DSE 2012).

2. Introduction 
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The review was to specifically exclude the following  
as out of scope of the review:

• technical review of DELWP’s Bushfire Fuel  
Management Program

• advice on what the recommended performance  
targets should be.

2.2 Structure of this report
Section 1  Executive summary

Section 2 Outlines the purpose and scope  
of this review.

Section 3 Establishes the background to the fuel 
management program in Victoria, the 
VBRC planned burning target and identifies 
stakeholders with an interest in planned 
burning. It also clarifies how the concept  
of risk is referred to in this review.

Section 4  Outlines the approach used to answer the 
review questions. 

Section 5  Provides a summary of written submissions.

Section 6  Outlines the policy context around 
the planned burn target, the intent of 
VBRC, DELWP’s response to the VBRC 
recommendations, BRCIM findings and  
the ERG.

Section 7  Provides recommendations on the future 
form of performance target for the Bushfire 
Fuel Management Program. 

Section 8  Outlines recommendations on 
complementary performance measures for 
the Bushfire Fuel Management Program.

Section 9  Outlines the steps required to provide 
assurance to the community in the transition 
to a risk reduction performance target,  
in the event that the government adopts  
this recommendation. 

Section 10  Provides concluding remarks. 

Section 11  Lists cited references.

Appendix 1  Reproduces the request for review from  
the Minister for Environment, Climate 
Change and Water and the Minister for 
Emergency Services.

Appendix 2  Lists the subject matter experts interviewed 
in the development of complementary 
performance measures.

Appendix 3  Reproduces the advertisement inviting public 
submissions from people with expertise and 
knowledge of bushfire fuel management on 
public land.

Appendix 4  Contains the policy evaluation undertaken  
by the Centre for Risk and Community 
Safety, RMIT University. 
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Planned burning is defined as the “[t]he controlled 
application of fire under specified environmental conditions 
to a predetermined area and at the time, intensity, and 
rate of spread required to attain planned resource 
management objectives” (AFAC 2012). 

The term is used interchangeably with prescribed burning 
and is considered the most effective technique for 
managing fuel loads over large areas (DSE 2012). 

Planned burning is only one approach to managing 
bushfire risk. Other fuel management activities listed 
in the Code include ploughing, mulching, herbicide 
application, chain rolling, grazing, mowing and slashing. 
Fuel management activities can reduce risk from bushfires, 
but they can’t eliminate it. Planned burning is the largest 
fuel reduction activity, by area, in the DELWP Bushfire Fuel 
Management Program. 

There are many alternatives to reducing bushfire risk 
across the prevention, preparedness, response and 
recovery spectrum. Bushfire risk from fuel loads sits 
across multiple land tenures, both public and private. 
Fuel management on private land can also contribute to 
reducing bushfire risk. More broadly, bushfire risk can be 
reduced through activities other than fuel management, 
such as land use planning controls, community education, 
suppression strategies, availability of fire refuges or 
evacuations in the event of a bushfire. The management 
of this risk is a shared responsibility between a number 
of emergency management sector organisations and the 
community. IGEM acknowledges that the practice  
of planned burning on public land takes place in this 
broader context.

Planned burning can be undertaken for a variety  
of reasons, including:

• modifying fuel hazard to reduce risk to life and property

• contributing to ecological objectives

• contributing to regeneration following timber  
harvesting activities.

3. Background
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The practice of planned burning has a long history of 
use in Victoria, Australia and internationally. Planned 
burning does not eliminate the risk of bushfires, although 
it is widely recognised as an important management 
intervention for reducing risk. 

A timeline of events between 1939 and 2015 has been 
prepared in relation to planned burning (Figure 1, p. 11–12). 
The timeline maps the amount of planned burning that has 
taken place in Victoria along with the occurrence of major 
fires. The timeline also demonstrates that the practice of 
planned burning has been the subject of much scrutiny 
through royal commission, parliamentary inquiry and 
monitoring as well as the major policy and developmental 
work influencing planned burning.

This review does not focus on the question of whether 
or not planned burning should occur; planned burning 
forms part of state and national policy (DSE 2012; Forest 
Fire Management Group 2014). Importantly, this report 
acknowledges that:

• planned burning is only one part of DELWP’s approach 
to managing fuel loads

• fuel loads are only one part of the government’s 
response to bushfire management (DSE 2012) 

• the VBRC Recommendation 56 on the annual extent  
of planned burning is only one of many relating to 
bushfire management. 
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Figure 1:  Planned burning in Victoria: A chronology of events and actions from 1939 to 2015
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3.1 Planned burning in Victoria
DELWP’s legislative responsibility extends only to public 
land. Under Section 62(2) of the Forests Act 1958 the 
Secretary of DELWP has a statutory responsibility to, 
among other things, carry out proper and sufficient work 
for the planned prevention of fire on public land.

The Code is established under Section 31(1) of the 
Conservation, Forests and Land Act 1987 and provides a 
strong foundation for land and bushfire management by 
outlining strategies and actions and codifies the primacy of 
life. The Code has two primary objectives: 

• To minimise the impact of major bushfires on human life, 
communities, essential and community infrastructure, 
industries, the economy and the environment. Human 
life will be afforded priority over all other considerations.

• To maintain or improve the resilience of natural 
ecosystems and their ability to deliver services such as 
biodiversity, water, carbon storage and forest products.

A fuel management program has been in place in Victoria 
for decades.

This review is not the first to examine issues of fuel 
management or the specific questions of the most 
appropriate performance target and complementary 
performance measures of the Bushfire Fuel  
Management Program. 

The significance of planned burning in bushfire prevention, 
and the potential adverse impacts have led to scrutiny of 
the practice in state and national parliamentary inquiries 
(Ellis et al 2004; State Government of Victoria 2003; 
Environment and Natural Resources Committee 2008) and 
audits (Victorian Auditor-General’s Office 1992; 2003). 

These reviews have explored and reported on aspects 
of planned burning, including determining an appropriate 
amount and extent of planned burning and appropriate 
performance measures. The most recent of these reviews 
was the 2009 Victorian Bushfires Royal Commission 
(Figure 1, p. 11–12).

Planned burning activities (image courtesy of DELWP)
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3.2 The 2009 Victorian Bushfires 
Royal Commission (VBRC) 
Recommendation 56 

Following the 2009 Victorian bushfires, the then 
government established the VBRC with broad terms  
of reference.

The VBRC recommended: 

“The State fund and commit to implementing a long-term 
program of prescribed burning based on an annual rolling 
target of 5 per cent minimum of public land.” (VBRC 2010 
Vol 2, p. 295)

Reference to the 5 per cent target is made in the context 
of the VBRC Recommendation 56, which explicitly refers  
to public land and remains silent on whether that land is 
treatable or untreatable with respect to planned burning.  
Any exception to this context will be noted at the time  
of reference.

In addition to the recommendation on the annual extent 
of planned burning, VBRC made a number of related 
recommendations concerning bushfire fuel management 
on public land (Recommendations 57–62) which are  
shown in Table 1.

Table 1: 2009 VBRC recommendations relating to fuel management on public land

Recommendation 56 The State fund and commit to implementing a long-term program of prescribed burning 
based on an annual rolling target of 5 per cent minimum of public land.

Recommendation 57 The Department of Sustainability and Environment report annually on prescribed burning 
outcomes in a manner that meets public accountability objectives, including publishing details 
of targets, area burnt, funds expended on the program, and impacts on biodiversity.

Recommendation 58 The Department of Sustainability and Environment significantly upgrade its program of long-
term data collection to monitor and model the effects of its prescribed burning programs and 
of bushfires on biodiversity in Victoria.

Recommendation 59 The Department of Sustainability and Environment amend the Code of Practice for Fire 
Management on Public Land in order to achieve the following:

• provide a clear statement of objectives, expressed as measurable outcomes

•  include an explicit risk-analysis model for more objective and transparent resolution  
of competing objectives, where human life is the highest priority

•  specify the characteristics of fire management zones—including burn size, percentage 
area burnt within the prescribed burn, and residual fuel loading

• adopt the use of the term ‘bushfire’ rather than ‘wildfire’.

Recommendation 60 The State amend the exemptions in clause 52.17-6 of the Victoria Planning Provisions to 
ensure that the provisions allow for a broad range of roadside works capable of reducing fire 
risk and provide specifically for a new exemption where the purpose of the works is to reduce 
bushfire risk.

Recommendation 61 The State and Commonwealth provide for municipal councils adequate guidance on resolving 
the competing tensions arising from the legislation affecting roadside clearing and, where 
necessary, amend environment protection legislation to facilitate annual bushfire-prevention 
activities by the appropriate agencies.

Recommendation 62 VicRoads implement a systematic statewide program of bushfire risk assessment for all  
roads for which it is responsible, to ensure conformity with the obligations in s. 43 of the 
Country Fire Authority Act 1958 and with the objectives expressed in the VicRoads 1985 
Code of Practice.



15

Since 2009, successive governments have committed to 
the hectare-based planned burning target of 5 per cent  
of public land. 

In 2010, the then government accepted VBRC 
Recommendation 56 and committed to a staged increase 
in planned burning to 275,000 ha by 2013–14 (5 per cent 
of treatable public land); increasing to 385,000 ha by 
2014–15 (State Government of Victoria 2010). 

Following a change in government in November 2010, 
the newly elected government further committed to 
implementing Recommendation 56 (State Government 
of Victoria 2011). The target remains part of government 
policy at the time of this review. 

In 2010 government established an independent 
monitor to monitor, review and report on the progress 
of agencies in carrying out the government’s response 
to the VBRC’s Final Report recommendations. The 
Bushfires Royal Commission Implementation Monitor Act 
2011, established the BRCIM’s independence, powers 
and functions in providing assurance to Parliament and 
to the Victorian community that the government was 
implementing VBRC’s recommendations.

BRCIM assessed the effectiveness of the methods used 
to implement VBRC recommendations and the outcomes 
associated with their implementation (BRCIM 2012).

3.3 Stakeholders and organisations
A number of stakeholders have an interest in, or are 
affected by, bushfire fuel management on public land. 

Planned burning can reduce risks to communities  
through reducing the spread and severity of bushfires 
(VBRC 2010). 

Planned burning can reduce, but not eliminate risk from 
bushfire. The safety of Victorian communities in relation 
to bushfire is contingent not only on the reduction of risk 
by land management agencies such as DELWP, but also 
community understanding of the risk and the actions 
required to reduce that risk. 

Resilient communities, in part, understand risks and are 
empowered to make informed decisions about how these 
risks are managed. 

Stakeholders contributed to the project in a range of 
consultation processes including interviews, workshops 
and written submissions. Specifically appreciating the 
knowledge and expertise within Victorian communities, 
IGEM invited written submissions from individuals and 
organisations with expertise and knowledge of bushfire 
fuel management on public land.

Stakeholders and their role in the setting of future planned 
burn targets are: 

• key individuals with statutory responsibilities in bushfire 
management, key commentators, policy and decision-
makers and operational personnel

• subject matter experts with expertise in policy, fuel 
management, bushfire simulation modelling and 
community engagement

• individuals and organisations with expertise and 
knowledge of bushfire fuel management on public land 

• key organisations with a role in relation to future 
planned burn targets (as detailed in Table 2).
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Table 2: Key organisations in planned burn targets

ORGANISATIONS ROLE CONTRIBUTION TO REVIEW

Country Fire 
Authority (CFA)

As a responder agency, CFA has a role in 
funding and supporting fuel management on 
private land and responding to an escaped 
planned burn.

Under the current arrangements, it also 
supports DELWP’s capacity during planned 
burn operations.

Provision of subject matter expertise.

DELWP DELWP has legislative responsibility (Forests 
Act 1958) to carry out proper and sufficient 
work in State forests, national parks and on 
protected public land: 

(a) for the immediate prevention and  
suppression of fire

(b) for the planned prevention of fire.

To meet this responsibility DELWP plan and 
implement fuel management programs and 
has developed a strong capability in fuel 
management expertise.

Provision of subject matter and technical 
expertise.

Provision of program information.

Emergency 
Management 
Victoria (EMV)

EMV has responsibility for developing 
integrated policy, strategy and planning  
across the emergency management  
sector and leading and coordinating 
preparedness activities. 

It also works to achieve community-focused 
outcomes with the sector.

Provision of subject matter expertise.

Policy expertise in relation to community focused 
outcomes, emergency management sector, 
community preparedness, shared responsibility 
and community resilience.

Government Government sets policy and funds  
programs in relation to fuel management  
and planned burning.

Initiation of review for policy consideration.
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3.4 Risk
The concept of risk and how risk is considered is central to 
this review and its recommendations.

The term ‘risk’ takes on a variety of meanings depending 
on the context in which it is used and who uses it. 

 

The glossary includes generic definitions of ‘risk’  
and ‘risk-based’ which apply in this report.

For the purposes of this review residual bushfire risk  
and risk reduction performance target have specific 
meaning and use in relation to planned burning  
and fuel management. These specific and critical  
concepts of risk are described in Table 3. 

Table 3: Different uses of risk and their meaning

USE OF RISK EXPLANATION

Residual bushfire risk Residual bushfire risk is a performance measure adopted by DELWP under the Code 
of Practice for Bushfire Management on Public Land. It is defined in the code as 
“levels of risk that are considered acceptable or cannot be feasibly mitigated”.

In the context of a risk-based approach to fuel management, residual risk is usually 
expressed as the percentage of maximum bushfire risk to property that remains in the 
landscape after fuel reduction is taken into account, including planned burning and 
bushfire history. It may also be expressed as the number of potential major bushfires 
mitigated after fuel reduction is taken into account.

Residual risk is typically expressed at a point in time in relation to each of the seven 
regions (or ‘bushfire risk landscapes’) but can be aggregated to a state level.

Risk reduction  
performance target

In relation to the Bushfire Fuel Management Program on Public Land, a risk reduction 
performance target refers to a performance objective specifying the level of risk 
remaining after fuel management activities have been taken into account.
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4.1 Future form of performance 
target 

IGEM based its recommendation on the future form of 
performance target for the Bushfire Fuel Management on 
Public Land program on evidence collected as shown in 
Figure 2. The evidence is based on:

1.  An independent expert assessment of the merit 
of a policy position based on a hectare-based 
performance target compared to a risk reduction 
target policy position, using a combination of generic 
and disaster specific policy evaluation criteria. 

2.  A systematic analysis of planned burning 
documents, interviews and written submissions. 
This allowed IGEM to set the context for VBRC 
Recommendation 56 and establish its intent, the 
efficacy of its implementation and any significant 
changes since its implementation.

Figure 2: Approaches for review of the future 
form of performance target for the  
bushfire fuel management program

Preliminary 
analysis

Review of
literature

Written
submissions

Interviews

Analysis

Insights

Report

Policy 
evaluation

Lines
of inquiry

4. IGEM approach
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Systematic analysis of documents, interviews  
and written submissions

Any recommendation on the appropriate form of future 
performance target that changes established practice, 
needs to: 

• establish the intent of the policy position that led  
to the current performance target

• identify the effectiveness of its implementation 

• incorporate any significant changes that have  
occurred since, that may lead to an improved 
performance target.

In establishing this background, IGEM conducted a 
systematic analysis of information against major lines  
of inquiry, using evidence from: 

• documents (VBRC, inquiry and audit reports,  
policy documents, departmental fuel management 
program documents)

• interviews (with individuals selected for their specialised 
first-hand knowledge and unique perspectives about 
planned burning policy, planning and delivery)

• written submissions from individuals and organisations. 

The lines of inquiry explored the following: 

• the intent of the VBRC recommendations relating to 
land management

• the implementation of the VBRC recommendations 
relating to land and fuel management

• the effectiveness of the implementation of VBRC 
recommendations relating to land and fuel management

• the form of future performance targets for bushfire 
fuel management programs on public land that would 
be most effective in meeting the intent of VBRC 
Recommendation 56.

IGEM also conducted interviews to hear the views of 
individuals selected for their specialised knowledge and 
unique perspectives on planned burning policy, planning 
and delivery. While the interviews are not specifically 
referred to in the review, they were critical in shaping 
IGEM’s observations and associated recommendations.

All interviewees are listed in Table 4.

Table 4: Individuals interviewed by IGEM

INTERVIEWEE ROLE

Dr Neil Burrows (former) Chair, Expert Reference Group, Bushfire Management Reform

Mr Neil Comrie AO APM (former) Bushfires Royal Commission Implementation Monitor

Mr Euan Ferguson Chief Officer, Country Fire Authority

Mr Alan Goodwin Chief Officer, Department of Environment, Land, Water and Planning

Mr Brian Hine (former) Director, Bushfires Royal Commission Implementation Monitor 

Mr Craig Lapsley Emergency Management Commissioner, Emergency Management Victoria

Mr Gil Marshall Deputy Chief Officer, Department of Environment, Land, Water and Planning 

Mr Lee Miezis Executive Director, Fire and Emergency Management, DELWP

Mr Neil Robertson Chief Executive, Emergency Management Victoria

Mr Alen Slijepcevic Deputy Chief Officer, Country Fire Authority

The Hon. Bernard Teague AO (former) Chair, 2009 Victorian Bushfires Royal Commission

Mr Greg Wilson (former) Secretary, Department of Sustainability and Environment (now DELWP)
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Policy evaluation: risk reduction performance target 
compared to a hectare-based performance target

An appropriate performance target for a fuel management 
policy allows program objectives to be efficiently and 
effectively measured. The form of performance target is 
critical in driving investment and delivery. 

This review considered two policy options: a policy that 
adopts a risk reduction performance target and a policy 
that adopts a hectare-based target. In developing its 
recommendations, IGEM has drawn on an independent 
assessment of the merit of these different policy options.

IGEM engaged the Centre for Risk and Community Safety, 
RMIT University (CRCS) to develop and apply tailored 
policy evaluation criteria in a comparison of these  
policy options. 

Two policy options for managing bushfire fuel loads on 
public lands were considered, distinguished by their 
primary performance objective. These were:

1.   Policy based on a hectare target. Under this (the 
current) policy scenario the primary objective is to  
treat a prescribed number of hectares annually. This 
policy was assessed according to current practice,  
as informed by policy documents, government reports 
and the literature.

2.   Policy based on a risk reduction target. Under this 
policy scenario, the primary objective is to reduce risk 
and maintain it under a prescribed level of residual 
bushfire risk. This policy was assumed to be best 
international practice that would be achievable in 
Victoria without fundamental changes to the current 
operating environment.

The process to identify and benchmark the 12 criteria 
included a survey of the academic literature, public  
policy sector guidance on policy assessment and  
Victorian Government documentation relating to  
bushfire management. 

The policy assessment literature on general and disaster 
specific policy identified five areas that constituted best 
practice in policy assessment. These are:

• policy effectiveness

• stakeholder and community engagement

• policy sustainability

• efficiency and

• equity.

The 12 criteria were identified based on an examination of 
Victorian Government documentation relating to bushfire 
management and documents relating to good practice in 
public policy assessment (CRCS 2015).  

Nine of the criteria relate to the objectives of the Code 
and the remaining three are generic criteria representing 
good practice in public policy. They sit within the themes 
identified in Table 5.

The CRCS (2015) report (Appendix 4) identifies the source, 
rationale, measurement indicator and a level of confidence 
for each of these criteria. They also identified benchmarks 
where available.

The two policy options were scored against a five-point 
scale of 0–4 (Figure 6, p. 38). The construction of the 
scores and its application are described in CRCS (2015). 
The score reflected compliance with criteria, a given 
performance target’s incentive structure, and whether the 
policy could be implemented with available information.

To assess the sensitivity and robustness of the assessment 
technique, each policy was scored independently in 
duplicate and the variance between the two assessors 
was noted. 

Following independent assessment, the two assessors 
deliberated and agreed on the final score on the  
0–4 rating for each criterion. The scores for each criterion 
were then aggregated.  

The policy evaluation and the systematic analysis  
of documents, written submissions and views of 
interviewees allowed IGEM to arrive at a recommendation 
on the most effective form of the performance target 
to drive investment and delivery of the Bushfire Fuel 
Management Program.
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Table 5:  Evaluative criteria developed by the CRCS for comparing the hectare-based performance 
target with a risk reduction performance target

CRITERIA POLICY EVALUATION THEMES

Criteria aligned to 
achievement of the 
Code objectives

Impact of policy on risk to human life

Effectiveness

Impact of policy on risk to essential and community 
infrastructure, industries and the economy

Impact of policy on resilience of natural ecosystems 
and ecosystem services

Impact of policy on the risks from major fires

Fuel reduction burn planning undertaken within a 
risk-based framework

Impact of policy on understanding the role of bushfire 
in the Victorian landscape

Stakeholder and community 
engagement

Role of community and stakeholders in planned 
burning decision making

Encourages shared responsibility

Criteria related to good 
practice in public policy

Adaptability and policy sustainability
Policy sustainability

Transparency and monitoring

Economic efficiency Efficiency

Distribution and equity Equity

4.2 Complementary performance 
measures 

In considering possible complementary performance 
measures, IGEM was guided by the two primary objectives  
for bushfire management on public land set out in the 
Code (Section 3.1).

IGEM’s assessment of potential complementary 
performance measures involved the following stages: 

• a review of relevant documents

• interviews with subject matter experts in bushfire fuel 
management, community engagement, health and 
ecosystem management, interviews with agency 
representatives (refer Appendix 2)

• assessment of potential complementary  
performance measures. 

IGEM’s review identified several additional domains of 
relevance to the effective management of the Bushfire 
Fuel Management Program, in addition to the Residual 
Bushfire Risk and Tolerable Fire Interval headline 
performance measures already reported by DELWP. These 
include community engagement, cost effectiveness and 
ecosystem services. Potential complementary measures in 
each domain were assessed against the following criteria:

• policy alignment – consistency with which measures 
create incentives aligned with policy

• value and benefit – contribution to strengthening 
accountability, and enabling continuous improvement 

• reliability and validity – extent to which the measure 
faithfully reflects the attributes of the subject 

• capability and capacity of relevant agencies  
to implement monitoring of complementary 
performance measures.



5.1 Call for submissions
Individuals and organisations were encouraged to make 
written submissions to the review between 18 February 
2015 and 13 March 2015, addressing the following areas:

• the form of performance targets for bushfire fuel 
management on public land. For example, the 
implementation of a hectare-based target or a bushfire 
risk reduction target 

• other complementary measures of performance for 
bushfire fuel management programs on public land.

IGEM promoted the call for submissions online  
(igem.vic.gov.au and vic.gov.au), through social media, 
and print media in metropolitan areas and select regional 
outlets. Appendix 3 reproduces the advertisement calling 
for written submissions.

5.1.1 Victorian communities and  
planned burning

This review was conducted amidst a values debate around 
planned burning. The debate is long-standing and has 
featured prominently in the VBRC, parliamentary inquiries, 
incident reviews and reports. Members of communities 
with diverse backgrounds and social values have been 
active participants in this dialogue (Figure 1, p. 11–12). 

Throughout the debate, planned burning has remained 
the primary means of fuel management in Victoria. For 
individuals living with the consequences of planned burns, 
such as health impacts, changed landscapes or economic 
impacts, this has been a source of on-going frustration.

Some submissions draw from the terms of reference and 
others from their values and experience to express their 
views and continue to contribute to the debate. What is 
consistent is the unwavering passion and concern that 
underpins each submission.

5.1.2 Written submission response

One hundred and twenty seven written submissions from 
individuals and organisations were received. IGEM read, 
analysed and assigned themes to each submission to 
capture community values to consider during the review.

5. Written submissions

http://www.igem.vic.gov.au
file:///Volumes/Jobs%20Active/8000%20Jobs/8500%20-%208999/8977%20DJR%20IGEM%2c%20Review%20of%20performance%20targets%20for%20bushfire%20fuel%20management%20A4%2060pp/Supplied%20Files/16:4:15/vic.gov.au
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The respondents were classified into one of four groups:

• advocacy groups 

• emergency management or individual or group 
submissions from academic organisations 

• commercial or industry submissions 

• individuals with experience or interest in  
land management.  

More than half the respondents had academic 
qualifications or extensive work experience in planned 
burns and fuel management. Many of the respondents 
were informed or at least had some knowledge on  
the policy surrounding bushfire fuel management and 
planned burning. 

Many of the submissions were from respondents who 
lived and worked close to areas where planned burns are 
regularly conducted. These individuals are either active 
participants in the environment through bushfire prevention 
or recreational activities, have a vested interest as risk 
owners living on bushfire prone land or planned burn 
locations, or have an attachment to the environment  
such as through flora and fauna advocacy groups.

5.1.3 Approach and limitations

1. IGEM sought written submissions from individuals 
and organisations in relation to two areas of planned 
burning. Beyond specifying the two areas of the 
review, the process of seeking written submissions 
was unstructured and the form and style of 
response varied greatly in content, argument,  
format and length.

2. Based on analysis of the submissions, IGEM 
identified themes and aligned respondents views 
against each theme. Due to the variability in how  
the submissions were prepared, there were 
limitations to IGEM’s ability to draw firm conclusions 
of respondent’s views on planned burning, the  
form of future targets and the terms of reference  
of this review. 

5.1.4 The form of planned burn 
performance targets

Submissions indicate the majority of respondents were 
against a hectare-based target and agreed with the 
BRCIM contention that the 5 per cent target is not 
achievable, affordable or sustainable.

Where respondents stated a preference for either a risk-
based approach or hectare-based target, the majority 
demonstrated support for a risk-based approach.

Discussing bushfire risk at Wilsons Promontory (image courtesy of DELWP)
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In relation to support for a risk-based approach, 
respondents:

• referred to the objectives in the Code

• did not comment on a risk reduction target as a 
performance measure of the planned burn program

• associated a risk-based approach with less planned 
burning and assumed that this would result in less 
destruction to biodiversity 

• indicated that government’s implementation of  
the 5 per cent target had not properly considered 
safety, ecological sustainability or adverse 
environmental outcomes.

In relation to support for a hectare-based approach the 
respondents:

• noted that they lacked confidence in the government’s 
capability to implement a risk reduction target

• wanted more accountability from government and 
believed a hectare-based target provides greater 
transparency

• suggest that government should keep a hectare-based 
target and increase the percentage target across  
the state.

5.1.5 Themes emerging from written 
submissions

IGEM identified four recurring themes:

• concern for protecting and valuing the environment

• risk ownership and fuel management on public and 
private land

• alternative fuel management and risk reduction 
activities

• transparency and accountability of the Bushfire Fuel 
Management Program.

Interestingly, while respondents noted the protection of 
life and property as important, the focus of a significant 
number of submissions was that similar protection had  
not been afforded to the environment. 

Regardless of the respondent’s prior engagement with 
government, there was a level of concern about government 
and its ability to deliver the planned burns program.

Protecting and valuing the environment

Respondents noted the need to protect human life 
although expressed apprehension that a similar level of 
protection has not been afforded to the environment.

Some respondents posed questions about the method  
in which the government is managing flora and fauna 
under the current burn program. These respondents 
believed that planned burning is destructive, endangers 
species and is currently affecting Victoria’s biodiversity  
and ecosystem. 

Submissions from academics and experts in environment 
and land management also raise issues with the 
government’s environmental protection practices under 
the current 5 per cent planned burning program. 

A small number of written submissions suggest  
that planned burning has, in some cases, resulted  
in elevated fuel loads. 

Risk ownership and fuel management on public  
and private land

The majority of submissions considered the government 
to be solely responsible for reducing bushfire risk.

A minority of respondents observed that the fuel hazard 
exists on both public and private land tenures and called 
for a broader approach to bushfire risk management. 
These submissions describe land managed by local 
government and VicRoads as well as private land  
adjacent to public land with respondents questioning  
the effectiveness of public land burns if the adjacent land 
remains untreated. 

When this minority of respondents made these 
observations, it was often associated with a request to 
government for the use of alternative fuel management 
techniques to planned burning (citing specific locations 
and their experience of fuel management at these 
locations). This was commonly related to a concern about 
the effect of planned burns on the environment. Some 
respondents describe the lack of information about the 
method and results of planned burning activities.

A minority discuss risk as a shared responsibility between 
government and private landholders.

Alternative fuel management and risk  
reduction activities

Some respondents indicated a preference towards 
alternative approaches to planned burning to reduce 
the risk of bushfires. These were also respondents that 
discussed their deep connection with the environment. 

Linked to this, respondents also suggested alternative 
fuel management and risk reduction activities, that the 
government could implement either as a complementary 
or alternative activity to reduce risk to the community. 
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These included:

• initial attack or rapid suppression – respondents 
detailed that large scale planned burning would be less 
necessary if there were efforts made to suppress the 
fire in the first instance

• more fire resistant flora around homes in high bushfire 
risk areas – using more fire resistant plants around 
homes in high bushfire risk areas as a risk reduction 
measure in place of planned burning

• slashing, grazing and fire breaks – these activities  
can reduce risk, particularly on private land in place  
of burning. 

A small number of submissions suggested an approach 
to risk reduction based on indigenous burning practices. 
Respondents noted that fire risk had been managed 
before European settlement and discussed the opportunity 
to learn from these activities.

Transparency and accountability

Respondents commonly raised issues of transparency 
and accountability based on their experiences in engaging 
with government. Respondents raised questions 
on government communication, engagement and 
environmental practices and its capability to conduct  
the planned burned program. 

The core of these questions is whether relevant 
government policy aligns with community values.  

These views were often coupled with further calls for 
public scrutiny to ensure that government performs  
to a standard.

Across the board, whether respondents were in favour of 
a risk-based approach, a hectare-based target or neither 
approach, there was a strong desire for the approach 
the government adopts to be evidence-based with 
clear measures that are reported to community. These 
measures include reporting on the effect of the planned 
burning program on biodiversity and the environment, the 
amount of risk reduced to community and the cost of the 
planned burning program.

5.2 Summary of written 
submissions

Inviting written submissions and incorporating the views 
expressed by respondents contributes to the validity of  
this review.

The written submissions indicate that while individuals  
and organisations believe in a risk-based approach  
they are passionate about protecting Victoria’s 
environmental assets. 

Respondents commonly raised issues of transparency 
and accountability of government, based on previous 
engagement experiences. Respondents also questioned 
government’s consideration for the environment when 
undertaking planned burns.

Respondents implied that risk is understood to be  
shared across private and public land, however there  
is limited recognition of ownership of bushfire risk across 
the landscape.

IGEM notes these comments and recognises they have 
implications for community engagement and policy in 
relation to the following themes: 

• planned burn target

• alternative fuel management and risk reduction 
activities

• public accountability

• assurance.

OBSERVATIONS

• This review received 127 written submissions 
from a range of interest groups.

• Of the submissions that expressed a preference 
for the form of performance target, the majority 
were against a hectare-based performance 
target in favour of a risk-based approach (whilst 
remaining silent on a risk reduction performance 
target).

• Themes commonly raised in the submissions 
include the importance of protecting the 
environment; fuel management on public 
and private land; risk ownership; alternative 
approaches to reducing bushfire risk; 
transparency and accountability.

The sentiments expressed across these themes 
have implications for DELWP:

• Transparency and accountability remain a priority.

• Risk-communication, community engagement 
and the principle of shared responsibility. 

The concept of bushfire risk, who owns this risk and the 
responsibility of government were common issues raised 
in submissions. These are important issues for DELWP to 
consider in the continued implementation of a risk-based 
approach, regardless of the future form of performance 
target. Further, DELWP’s approach to engagement will be 
critical in addressing issues of risk, given the sentiment 
expressed in submissions about experiences of engaging 
with government.



6.  The VBRC, DELWP’s response,  
ERG and BRCIM

6.1 Policy context

6.1.1 The intent behind the  
5 per cent target 

The VBRC’s priority was to make recommendations that 
would reduce the risk to human life and property from 
bushfire (VBRC 2010). 

The VBRC’s terms of reference required it to consider:

• the causes and circumstances of the bushfires

• preparation and planning by government, emergency 
services, other entities, communities and households

• all aspects of response and recovery

• measures taken to minimise disruption to essential 
services

• any other matters the commission deemed appropriate. 

To manage the vast body of information and diversity of 
views in relation to planned burning, the VBRC identified 
a robust approach and dedicated a significant period of 
time to consider the evidence before it. A panel of experts 
prepared submissions and were provided the opportunity 
to meet and consider the issues jointly, before presenting 
to the VBRC for its consideration. 

The VBRC also considered planned burn information from 
departmental experts and the findings of relevant reports 
and written submissions where these had commented on 
planned burns and fuel management.

VBRC affirmed the role of planned burning in reducing 
bushfire risk to life and property, and established the 
priority of human life in planning decisions 

Fuel management has long been used as a means of 
reducing bushfire risk in Victoria and other states, and fire-
prone countries. 

The long history of planned burning is reflected in the 
many inquiries, post-incident reviews, reports of the 
Auditor-General and royal commissions that have 
examined fuel management, planned burning and their 
role in reducing the risk of bushfires (Figure 1, p. 11–12). 

A significant part of the VBRC’s deliberation revolved 
around the role of planned burning in reducing the risks 
arising from bushfires, including loss of life, property  
and infrastructure. 
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The expert panel formed to advise the VBRC and the 
commissioners considered (Counsel Assisting 2009):

• the need for a scientific approach to risk reduction 

• the effectiveness of planned burning in reducing risk

• acceptable levels of risk and residual levels of risk

• the operational risks of planned burning.

Importantly, the expert panel noted that bushfire risk can 
only be reduced, and not eliminated. Further, the extent 
of risk reduction achieved through planned burning varies 
across the state, subject to a range of factors including 
vegetation type, weather and terrain.

VBRC accepted evidence that planned burning is an 
effective way of reducing bushfire risk, and one of the 
main tools for managing fuel and reducing the intensity 
and spread of bushfire. In so doing, VBRC also accepted 
that planned burning is one of the main ways of reducing 
the risk that bushfires pose to human life. This is reflected 
in VBRC Recommendation 59, which established the 
need to prioritise human safety in risk-based assessment 
process for planned burning (VBRC 2010). 

VBRC found levels of planned burning had been 
inadequate, and were not guided by clear objectives

VBRC found that the amount of planned burning was 
inadequate. According to the VBRC, the state had 
applied a minimalist approach to planned burning in spite 
of repeated recommendations to increase extent and 
frequency (Environment and Natural Resources Committee 
2008; VBRC 2010). 

DELWP noted that 4 or 5 per cent of treatable public 
lands should be burnt each year to significantly reduce risk 
(VBRC 2010). However, DELWP had been consistently 
burning around 1.3 per cent, approximately 130,000 
hectares, in the years leading up to the 2009 Victorian 
bushfires. This amount was commensurate with available 
funding (Counsel Assisting 2009). 

Such levels did not adequately reduce the risk, and led to 
increasing fuel levels that put the state at greater risk of 
bushfires. 

VBRC also observed that the 2006 Code did not clearly 
articulate objectives and outcomes for the planned 
burning program. This resulted in land managers not 
knowing what the program should achieve, being unable 
to manage and prioritise planned burning, and having no 
basis for measuring program effectiveness.

VBRC arrived at the view that a planned burning target 
was required to effectively protect the community 
against bushfire risk and to guard against future 
complacency

In order to meet its objective of reducing risk, the  
VBRC noted the need to increase the amount of  
planned burning. 

The commissioners debated the role a target might play 
in establishing higher levels of planned burning, and the 
most appropriate level of such a target. The VBRC noted 
the usefulness of a state wide target in providing a guide 
to the scale of planned burning.

The need to have this means of accountability stemmed 
in part from the history of fluctuating amounts of planned 
burning and the notion of complacency in the community 
and government in the wake of major bushfires such as 
the 2009 Victorian bushfires (VBRC 2010; BRCIM 2013). 

The timeline (Figure 1, p. 11–12) identifies very low levels 
of planned burning in the years 1988 to 1998, a decade 
where there had been no major fires in the immediate 
preceding years. A significant concern was that if a 
target was not set, complacency over time could result 
in reduced funding, reduced community support and 
reduced planned burning. 

The expert panel determined that a minimum of 
5 per cent of the land available for treatment should 
be burnt each year to reduce risk to acceptable levels. 
Levels of 10 per cent or higher would carry the risk that 
environmental impacts would be too high (VBRC 2010). 

In making the decision to set a hectare-based target: 

• VBRC was of the view that a simple, clear target 
would be required to provide a guide to the scale of 
burning required, and to ensure future governments 
remained accountable for managing bushfire risk. A 
hectare-based target, while crude, would be easy to 
understand. 

• VBRC recognised the need to balance the reduction of 
risk to communities, with environmental management. 
A significant proportion of the population, while 
concerned about bushfire risk, were opposed to 
widespread landscape damage. 

• VBRC considered whether a 5 per cent target would be 
practically achievable. Evidence indicated that weather 
conditions would significantly limit opportunities for 
planned burning in certain years. The capacity of the 
then Department of Sustainability and Environment was 
not sufficient, and the department would require a clear 
strategy, and additional resources.  
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Following a period of discussion and debate VBRC 
reached consensus on Recommendation 56 that:

“The State fund and commit to implementing a long-term 
program of prescribed burning based on an annual rolling 
target of 5 per cent minimum of public land.” (VBRC 2010, 
p. 295).

Successive governments accepted VBRC’s 
recommendations on planned burning

VBRC made seven recommendations (numbers 56–62) 
in relation to fuel management. The VBRC intended that 
these recommendations be considered collectively. The 
recommendations are listed in Table 1 (p.14).

The recommendations address biodiversity monitoring and 
evaluation, planning, responsibilities of local government 
and VicRoads, the inclusion of risk into fuel management 
policy, and standard operating procedures (VBRC 2010). 

In 2010, government accepted Recommendations 
56–59 and committed to staged increases in planned 
burning from 275,000 hectares to 385,000 hectares (or 
5 per cent of public land) by 2014 (State Government of 
Victoria 2010). Following the later change in government in 
November 2010, government committed to implementing 
Recommendation 56 in its entirety (State Government of 
Victoria 2011).

OBSERVATIONS

• The protection of human life and property through 
the reduction of risk was the highest priority for 
the VBRC.

• The protection of human life and property through 
the reduction of risk should remain the priority for 
the planned burn program.

• The VBRC considered risk throughout their 
deliberations on the need for planned burning 
and setting a target.

• Risk concepts and measures are used 
interchangeably and variably by stakeholders, 
land managers and experts.

6.1.2 DELWP’s response to VBRC 
Recommendations 56–59

DELWP undertook a range of actions in response to 
VBRC’s Recommendations 56-59, following government’s 
acceptance of these recommendations (State Government 
of Victoria 2010; 2011). 

The Bushfire Fuel Management Program aimed to 
significantly increase DELWP’s capacity to deliver planned 
burns. In parallel, DELWP established a second program 
of work to: 

“…investigate and design an improved and sustainable 
business model to deliver an enhanced planned burning 
program centred on reducing risk to life and property 
and based on scientific understanding of impacts on the 
landscape, industry and biodiversity.” (State Government 
of Victoria 2011, p. 89).

DELWP undertook further actions in response to 
Recommendations 56–59, including updating the  
Code, improved reporting, and significant investment  
in monitoring.

Planned burning targets have increased in each  
of the five years since the VBRC, but are still well 
below 5 per cent, and only one year’s target has  
been achieved 

On accepting Recommendation 56 of the VBRC, 
government committed to progressively increase the 
planned burning target to 390,000 hectares. Figure 3 
shows the VBRC recommended level of planned burning, 
annual targets, and actual area burnt for the years 
2008–14 based on figures in DEPI (2013b; 2014b) and 
Department of Treasury and Finance [DTF] (2010; 2011; 
2012; 2013). 
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Figure 3: Planned burning targets and area burnt 2008–09 to 2013–14

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

2008/09 2009/10 2010/11 2011/12 2012/13 2013/14

A
R

E
A

 S
U

B
JE

C
T

 T
O

 P
LA

N
N

E
D

 B
U

R
N

 (H
A

) 

YEAR 
Area burnt Target 

VBRC target of 
5 per cent of public land

Figures based on DEPI (2013b; 2014b) and DTF (2010; 2011; 2012; 2013)

In 2010–11 the planned burn target was increased from 
130,000 to 200,000 hectares. While not meeting target,  
the area burnt in 2010–11 was the largest in two decades. 

Subsequent years saw annual increases in both the target 
and the area achieved. However, in none of the years  
2008–14 has the VBRC’s recommended 5 per cent target 
been funded or achieved. 

The target increased to 225,000 hectares in 2011–12 
and to 250,000 hectares in 2012–13, with 197,149 and 
255,226 hectares achieved in these years. The area of 
planned burns delivered in 2012–13, at 255,226 hectares, 
was the largest achieved since 1983 (DEPI 2013b, p. 4). 
Government increased the target to 260,000 hectares in 
2013–14, however, only 82,022 hectares was delivered as 
a result of unfavourable weather conditions. 

DELWP has clarified objectives for its planned burning 
program, and developed capability to assess bushfire 
risk, work with communities, and plan fuel reduction 
burning to most effectively reduce risk

Victorian policy for bushfire fuel management is set out in 
the Code. The Code is established under Section 31(1)  
of the Conservation, Forests and Land Act 1987.

The Code sets out the two primary objectives for bushfire 
management on public land:

1.   To minimise the impact of major bushfires on 
human life, communities, essential and community 
infrastructure, industries, the economy and the 
environment. Human life will be afforded priority  
over all other considerations.

2.   To maintain or improve the resilience of natural 
ecosystems and their ability to deliver services such as 
biodiversity, water, carbon storage and forest products.

VBRC Recommendation 59 required the 2006 Code to be 
updated, including an: “…explicit risk-analysis model for 
more objective and transparent resolution of competing 
objectives, where human life is the highest priority.”  
(VBRC 2010, p. 302)
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Figure 4: DELWP’s risk-based planning approach



32Review of performance targets for  
bushfire fuel management on public land 



33

DELWP (then DSE) upgraded the Code in 2012 to more 
explicitly consider risk. The Code now incorporates 
a risk-analysis framework consistent with Australian 
and international standards, and embeds a risk-based 
approach to decisions about bushfire management on 
public land. Following two years of building planned 
burning capacity, DELWP’s planned burning program 
evolved into the bushfire management reform program. 
This program responds to VBRC Recommendations 
56-59 and aims to “…further improve the efficiency 
and effectiveness of planning, capability and delivery to 
facilitate achieving the target of 390,000 ha” (BRCIM 
2012, p. 170). 

The program of reform has supported development of a 
risk-based approach to planned fuel reduction burning. 

DELWP is now able to model the effects of bushfire, and 
estimate risks to life, property and ecosystems. Using 
its modelling capability, DELWP is able to identify how 
risk is distributed across public and private land, and 
estimate the extent of risk reduction possible through 
planned burning (DEPI 2013c). The program incorporates 
community engagement to inform plans for fuel reduction 
burning. DELWP has prepared plans for monitoring, 
evaluating and reporting outcomes of its program  
(Figure 4, p. 31–32). 

Understanding bushfire risk through computer simulation 
is an important first step in DELWP’s approach to reducing 
bushfire risk. DELWP’s risk-based planning approach, 
described in Strategic Bushfire Management Plans (e.g. 
see DEPI 2014d), uses this computer simulation and 
understanding of community values, to set priorities for 
bushfire risk reduction activities such as planned burning. 
The program also aims to continuously improve through 
an embedded approach to monitoring, evaluating and 
reporting.

The risk-based approach to planning for fuel reduction 
burning, also allows DELWP to consider the cost of 
alternate options for planned burning, and the resulting 
reduction in risk. Such cost effectiveness measures may 
provide the basis for comparing the risk reducing value of 
planned burning investment, with alternative investments 
in preparation, response or recovery. 

DELWP now routinely reports against the two objectives 
of the Code (DEPI 2013b; 2014b). For example, Figure 5 
shows DELWP’s 2013–14 reporting of the state’s bushfire 
risk, planned burning and bushfires for the years 1980 to 
2013, with projections for 2014–16. 

Figure 5: The 2013–14 Fuel Management Report’s statewide residual risk profile from 1980–2013 
(DEPI 2014b)
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The Bushfire Fuel Management Program is soundly 
based and could enable integration of approaches to 
bushfire risk management 

ERG convened at the request of the then Minister for 
Environment and Climate Change in February 2014 found 
the program of reform had considerable strengths. The 
ERG included experts in policy, fire behaviour, ecology 
and management. More than half of the members had 
provided advice to the VBRC. 

The ERG concluded:

“The Bushfire Management Reform Program is at the 
forefront of bushfire management internationally, and 
represents worlds’ best practice. It has sound conceptual 
and scientific underpinnings, and is supported by building 
capacity and capability within six core themes (policy, 
integrated planning, risk modelling, ecosystem resilience, 
community values and monitoring, evaluation and 
reporting). This investment in building capability – over a 
period of decades – now positions Victoria as a leader in 
bushfire management” (ERG 2014, p. 3).

In its response to the ERG, government recognised the 
value of using residual risk as a performance measure that 
would guide investment toward outcomes, rather than 
activity. The response to the ERG committed to adopt 
residual risk as a performance measure for the planned 
burning program and to direct investment based on 
risk outcomes through the state budget process. It also 
committed to publicly communicating residual bushfire risk 
as the number of major bushfires mitigated (DEPI 2014c).

Recommendations by the ERG suggest the risk-based 
approach to planning for bushfire fuel reduction could 
provide the basis for broader approaches to managing risk.

The ERG recommended that the reform program be 
expanded beyond fuel management to include strategies 
across prevention, preparedness, response and recovery. 
The ERG recognised that the program’s capability in 
identifying the location and significance of bushfire risks, 
and to consider options for addressing risks, would help 
DELWP work with emergency management organisations, 
and with private landholders. 

OBSERVATIONS 
• DELWP significantly increased its capacity 

to deliver planned burns following the VBRC 
recommendations.

• DELWP has substantially increased planned 
burning, in 2012–13 treating the largest area 
since 1983. However, this is still below the VBRC 
recommendation of 390,000 ha.

• DELWP has significantly developed its capability 
to determine the risk reduced through planned 
burning, and the costs of risk reduction. 

• An expert peer review considered DELWP’s 
bushfire management reform program to be 
international best practice.

6.1.3 Bushfires Royal Commission 
Implementation Monitor

Government committed to monitor implementation of 
VBRC recommendations by establishing an independent 
Bushfires Royal Commission Implementation Monitor. 

Under the Bushfires Royal Commission Implementation 
Monitor Act 2011 (the BRCIM Act), the role of BRCIM is 
to monitor, review and report on progress of agencies in 
carrying out the government’s response to the VBRC. 

Section 12(1)(a) of the BRCIM Act requires that the BRCIM 
assess progress in implementing actions; the effectiveness 
of the method used to carry out an implementation action 
and the efficacy of an implementation action. 

BRCIM’s monitoring of planned burning led it to 
strongly question the achievability, affordability  
and sustainability of the 5 per cent target

Between 2011 and 2014 BRCIM monitored 
implementation of the planned burning program, and  
the factors affecting achievement of the increasing annual 
targets. Table 6 summarises BRCIM’s commentary on 
performance of the planned burning program over  
the period. 
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Table 6:  BRCIM commentary on implementation of the planned burning target between 2011 and 2014

YEAR SUMMARY OF BRCIM COMMENTS ON IMPLEMENTATION OF PLANNED BURNING TARGET

2010–11 187,955 hectares of the 200,000 hectare target was burnt, a satisfactory increase of 30 per cent over 
previous years.

2011–12 195,831 hectares of 225,000 hectare target achieved with unsuitable weather preventing achievement 
of target, despite increased firefighting resources and increased operational flexibility. 

2012–13 250,542 hectares burnt against 250,000 hectare target, despite poor rainfall, and firefighter fatigue 
after intense fire season. Slightly exceeds largest area of planned burning since 2003.

2013–14 82,022 hectares burnt of 260,000 hectare target, with unfavourable weather restricting opportunities 
to burn safely and effectively. 

Hectare quantities derived from BRCIM reports (2011 to 2014)

In 2011, BRCIM noted that DELWP had burnt close to the 
target of 200,000 hectares, a 30 per cent increase over 
previous years. BRCIM found this satisfactory in the light 
of the target’s increase to 390,000 hectares by 2013–14. 
BRCIM noted the strengthening of DELWP’s ongoing 
operations with the satisfactory increase in firefighter 
numbers required under actions 56(a) and 56(c) (BRCIM 
2011).

BRCIM’s 2012 report (BRCIM 2012) notes that DELWP 
had faced unfavourable weather conditions that resulted 
in completion of only 87 per cent of the 2011–12 target 
of 225,000 hectares. This shortfall occurred despite 
DELWP’s considerable efforts to increase operating 
flexibility, as required for action 56(f), so as to take 
advantage of favourable weather conditions (BRCIM 
2012).

BRCIM noted in 2013 that DELWP had slightly exceeded 
the 2012–13 target of 250,000 hectares, the largest result 
since 1983. BRCIM notes DELWP’s efforts, particularly as 
an intense fire season had left firefighting crews fatigued,  
and poor rainfall had contributed to conditions for 
planned burning being unsuitable. BRCIM linked DELWP’s 
achievement of the target in part to its planning and 
flexible deployment of firefighting capacity (BRCIM 2013).

BRCIM noted in 2014 that DELWP only achieved 82,022 
hectares of the target of 260,000 hectares due to a highly 
restricted burning period. BRCIM again noted DELWP’s 
efforts to meet the target (BRCIM 2014).

With responsibility for assessing the efficacy of 
VBRC implementation actions, by 2014 BRCIM had 
concluded that a risk-based approach to planned 
burning would be feasible and effective 

Throughout the period 2011–14 BRCIM considered the 
achievability and sustainability of the 5 per cent target 
and its effectiveness in protecting human life. BRCIM 
also noted emerging evidence of DELWP’s capability in 
delivering a risk-based approach to fuel management on 
public land. Table 7 summarises BRCIM’s comments on 
risk-based planned burning between 2011 and 2014. 
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Table 7: BRCIM commentary on a risk-based approach to planned burning between 2011 and 2014

YEAR SUMMARY OF BRCIM COMMENTS ON RISK-BASED APPROACH TO PLANNED BURNING 

2011 Notes Otway pilot of a risk-based approach to planned burning, and its consistency with the 
VBRC’s emphasis on shared responsibility.

2012 Notes that bushfire risk and risk reduction should be the primary means to test the efficacy of 
planned burning. 

2013 Notes public calls for a more strategic approach to planned burning, and the ongoing work of 
DELWP in developing a risk-based approach.

2014 Recommends that government reconsider VBRC Recommendation 56, noting that having regard 
to the positive shift in focus from a numeric hectare-based target to a risk-based approach in 
order to deliver an effective long term program of planned burning.

In 2011 BRCIM reported on DELWP’s Otway Surf Coast 
pilot project as the first demonstration of a risk-based 
approach to planned burning. BRCIM noted that the 
project emphasised an integrated approach, facilitated 
community engagement, and increased transparency in 
decision making. 

The BRCIM noted that there was still considerable work 
to be done in understanding bushfire risk, but importantly 
that: “the approach significantly contributes to the spirit 
of the VBRC Final Report, with its emphasis on protecting 
human life by reflecting our shared responsibility for 
bushfire safety” (BRCIM 2011, p. 139) 

The BRCIM also encouraged further adoption of this 
approach statewide as a matter of priority.

In 2012, commenting on actions 56(d) and 56(e) 
requiring the increase of planned burning to 390,000 
hectares, BRCIM noted its view that bushfire risk and 
risk reduction should be the primary means of testing the 
efficacy of planned burning. Consistent with this, BRCIM 
advocated that the state reconsider its primary objective of 
undertaking planned burning on 5 per cent of public land, 
noting that reducing public risk must take precedence 
(BRCIM 2012).

In 2013 BRCIM indicated that the long-term target of 
390,000 hectares may not be achievable, affordable or 
sustainable. BRCIM continued to question the efficacy of 
the target, and noted that scientists, academics and land 
managers were also calling for a strategic approach that 
recognises the ultimate objective of protecting human life. 

BRCIM also highlighted government’s efforts to develop 
a risk-based approach to fuel management on public 
land. In particular, BRCIM notes the introduction of an 
accounting framework that provides for holistic reporting 

of fuel reduction treatments including planned burning, 
slashing, mulching, mowing and other treatments and 
takes account of the fuel reducing role of bushfires 
(BRCIM 2013).

In 2014, BRCIM again noted the substantial gap between 
the resources and capacity for planned burning and the 
VBRC’s recommendation for annual burning of 390,000 
hectares. BRCIM also noted the continuing progress of 
DELWP in developing a risk-based approach for planned 
burning. 

The BRCIM concludes this finding with a recommendation 
to government to:

“reconsider VBRC Recommendation 56, having regard to 
the positive shift in focus from a numeric hectare-based 
target to a risk-based approach in order to deliver an 
effective long term program of planned burning” (BRCIM 
2014, p. 48). 

OBSERVATIONS 
• BRCIM was established by government in 

response to VBRC Recommendation 66 of the 
VBRC.

• BRCIM considered the effectiveness of 
the methods used to implement these 
recommendations and the efficacy of their 
implementation.

• BRCIM concludes that the 5 per cent target  
is not achievable, affordable or effective.

• BRCIM strongly commends DELWP on the  
work undertaken to develop and support a  
risk-based approach and target.

• BRCIM strongly advises government to  
reassess the hectare-based target and  
consider a risk-based approach.



7.  Recommendations on the future form 
of performance target for bushfire fuel 
management on public land

This review has now established the intent of the VBRC, 
their recommendations relating to fuel management, 
the findings of the independent monitor regarding the 
implementation of these recommendations and the 
changes in DELWP’s capabilities since the time of these 
recommendations. It has also established the merit of a 
policy that adopts a hectare-based performance target 
compared to the merit of a policy that adopts a risk 
reduction target. 

The review now draws on this evidence to arrive at a 
recommendation.

7.1 Policy evaluation
In addition to considering VBRC and its intent, DELWP’s 
capabilities and BRCIM findings, IGEM also considered 
the merits of a policy that adopts a risk reduction target 
compared to the merits of a policy that adopts a hectare-
based performance target. 

The analysis of the two policy options was undertaken  
by the CRCS as described in Section 4.1.2. 

A summary of the results is shown in Figure 6, and 
full details of the assessment criteria (12 in total) and 
the detailed analysis results are included in the report 
reproduced in Appendix 4. 

The aggregated scores were 13 for the hectare-based 
policy and 40 for the risk-based policy. The maximum 
score possible was 48. 

The score for each criterion for both policy options is 
shown in Figure 6. The score for each criterion relating 
to the risk-based policy ranked above the hectare-based 
policy. CRCS (2015) concluded that the risk-based policy 
was evaluated as meeting the criteria to a higher standard 
than the hectare-based policy.
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Figure 6:  Policy evaluation scores for a policy based on a risk reduction target  
and a policy based on a hectare-based target
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The evaluation conducted by CRCS (2015) concluded 
that a policy that adopts a risk reduction target is more 
effective at achieving the Code’s objectives and provides 
the right kinds of incentives (both to DELWP and to 
the community – fostering shared responsibility). A risk 
reduction target is specifically more effective at protecting 
life and property than a hectare-based target and more 
easily allows:

• adaptive management

• transparency

• efficiency and equity. 

7.2 A risk reduction target versus  
a hectare-based target

7.2.1 A risk-based approach

A risk-based approach to planned burning supported 
by a risk reduction performance target can address 
the wide variation in risks across and within regions 
and the need for both local and wide-area risk 
reduction strategies

Bushfire risk varies considerably across the state’s regions 
and landscapes. DELWP describes risk in terms of the 
damage to property expected to result from bushfires 
occurring with and without risk reduction burning. 
DELWP’s approach assumes loss of human life is 
proportionate to property impact (DEPI 2013c). 

Fuel reduction as a means of reducing risk to life and 
property plays differing roles according to the nature of 
landscapes and proximity to property assets (DSE 2012). 

Reducing fuel close to property establishes local 
protection against fire that is active in the immediate 
area. Fuel reduction can also play a role at the broader 
geographical scale. Reducing fuel across broad land 
corridors slows and reduces the intensity of fire across a 
wide front, and reduces the risk of spot fires well ahead 
of the main front. These two approaches to fuel reduction 
work together, each contributing to the mitigation of risk to 
human life and property (DSE 2012). 

In areas where property is located within fire-prone public 
land that is difficult to access, such as the Dandenong or 
Otway forests, the per hectare costs of planned burning 
are high. Yet reducing fuel in such areas may significantly 
reduce risk to life and property. Conversely, in areas of 
low population density, such as the Mallee, or in strategic 
risk reducing corridors, fuel reduction costs may be 
considerably lower. To achieve effective risk reduction 
through fuel reduction requires a mix of strategies with 
potentially widely varying costs. 

DELWP’s risk modelling provides the basis for identifying 
how a combination of fuel reduction strategies most 
effectively reduces risk to a specific community. Such a 
combination of strategies would generally include both 
high cost and low cost fuel reduction (DSE 2012). 

Over the long term, a hectare-based target is unlikely to 
create sufficient incentive for DELWP to maximise the risk 
reduced through planned burning.  



39

A hectare-based planned burning performance target 
does not effectively guide a fuel reduction program 
towards areas of highest risk reduction over the longer 
term. Nor does a hectare-based planned burning 
performance target create incentives to pursue 
alternate forms of risk reduction where planned 
burning is not possible 

In the absence of a risk-based approach, a hectare-based 
performance target creates incentives for a fuel reduction 
program to undertake burns that maximise land area 
treated at lowest cost. As effective risk reduction requires 
treatment of both high cost and low cost areas, such  
an approach is unlikely to achieve the best outcome  
for communities. 

A hectare-based planned burn target does not create 
incentives to pursue alternative approaches to bushfire risk 
reduction. Such alternatives are frequently required where 
planned burning is not possible. 

DELWP reports that weather conditions frequently 
constrain opportunities for fuel reduction burning. For 
example, in 2013–14 weather conditions meant that 
DELWP was only able to achieve 82,022 hectares of 
its 260,000 hectare target. Under a hectare-based 
performance target, there is insufficient incentive to  
adopt alternative risk reduction measures when planned 
burning is not possible. Such measures might include 
renewing fuel break lines, or working with communities  
to encourage risk reduction through slashing, mulching 
and grazing. 

A risk reduction target would encourage planners to 
consider the contributions to risk on private land,  
and to engage with communities on the most effective 
ways to address such risks 

Bushfire risk on private land, and on public land unsuitable 
for planned burn treatment, contribute significantly to 
overall risk to life and property in some regions (DEPI 
2013b; 2014b). This limits the extent to which risk can be 
reduced through burning treatable public land. 

The BRCIM pointed to the need for alternative approaches 
that would provide for the contribution of other parties 
to risk reduction, including private land-owners and local 
government. DELWP recognises that a multi-faceted 
approach to reducing bushfire risk is required (DEPI 2014c).

Under a risk-based approach, the existence of significant 
contributions to risk outside DELWP’s area of responsibility 
should encourage a focus on engaging authorities and 
stakeholders with responsibility for such risk.

DELWP’s risk-based planning provides the basis for 
identifying risk on private land and untreatable public 
land. A risk-based performance target would create 
the incentive for DELWP to effectively engage with 
communities around the implications of such risk,  
and ways to reduce it. 

Multi-tenure planned burning at Moggs Creek © Dale Appleton (Parks Victoria)
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Ongoing engagement between emergency managers, 
communities and other stakeholders supports all parties 
to better understand the drivers and distribution of risk 
across public and private land tenures, and to weigh 
up the options for addressing these risks. A continued 
conversation with the community and other stakeholders 
is essential to foster a shared understanding of risk 
tolerance, acceptance of their contribution to bushfire risk 
reduction and the costs and benefits of actions to manage 
bushfire risk.

A risk reduction target would support efforts to 
integrate planning and investment across the 
spectrum of bushfire management activities

Effective bushfire management requires an integrated mix 
of strategies for prevention, preparedness, response and 
recovery. DELWP’s program of fuel reduction on public 
land is the main approach to fire prevention. 

The ERG in 2014, and key interviewees of this review, 
identified the opportunity for DELWP and other agencies 
involved in emergency management reform to consider 
alternatives to planned burning on public land for reducing 
communities’ fire risk (ERG 2014).

The ERG noted that DELWP should expand the bushfire 
management reform program to incorporate strategies for 
mitigating risk. In its response to the ERG, government 
committed to develop guidance for strategy development 
as they relate to prevention, preparedness, response and 
recovery (DEPI 2014c).

Risk-based planning would provide a framework for 
considering the cost effectiveness of alternatives to 
planned burning on public land. Outcomes of such 
considerations might identify that in certain locations, 
investment in suppression or a range of other options – 
for example community and stakeholder education and 
awareness – might achieve greater reductions in risk 
than fuel reduction on public land. These complementary 
activities might represent a more cost-effective approach 
to managing risk to life and property. This is consistent 
with the National Strategy for Disaster Resilience  
which identifies the need for evidence that supports 
prioritising and targeting interventions and risk reduction 
(COAG 2011).

OBSERVATIONS

• Evidence suggests that risk-based planning, with 
support of a risk reduction target, is the most 
effective means of directing investment in planned 
burning to reduce risk to life and property.

• Community and stakeholder engagement 
around risk-based planning should foster an 
understanding of the level of risk accepted 
by the community, the costs and benefits 
of interventions to modify risk, and shared 
responsibility for managing the effects of 
bushfire. To be effective, this will need to occur 
in partnership with and with the support of 
householders, other emergency management 
agencies and local government.

• Risk-based planning provides a basis for 
considering alternate means of risk mitigation 
across the prevention, preparedness, response, 
and recovery strategies for bushfire management.

DELWP currently uses risk-based planning to respond 
to its hectare-based target. However, shifting DELWP’s 
measure of performance to risk reduction target, will more 
effectively focus the attention of planners, communities 
and emergency management stakeholders on the varying 
contributions to bushfire risk, how best to reduce them, 
and the nature of tradeoffs between bushfire risk and  
other values.

RECOMMENDATION 1: 

IGEM recommends a risk reduction target as  
the most effective form of performance target for 
bushfire fuel management on public land to protect 
life and property and guide investments in fuel 
reduction burning. 

An effective form of a risk reduction target should clearly 
communicate the objectives and effectiveness of the 
Bushfire Fuel Management Program and is essential in 
managing bushfire risk.
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DELWP has proposed ‘major bushfires mitigated’ as 
the form of the risk reduction performance target for the 
Bushfire Fuel Management Program. A target set using 
this form would be expressed as the number of bushfires 
mitigated (e.g. ‘300 major bushfires mitigated’). DELWP 
has indicated that residual bushfire risk is an alternative 
form that this performance target could take. A target 
set using this form would be expressed as a percentage 
reduction in bushfire risk compared to the scenario of 
maximum fuel loads (e.g. 30 per cent reduction in bushfire 
risk). The ‘major bushfires mitigated’ and the ‘residual 
bushfire risk’ are currently adopted as performance 
measures for the program (DEPI 2014b; 2014c) and are 
both indicators of property damage.

These performance targets will: 

• effectively drive investment and delivery of the Bushfire 
Fuel Management Program toward risk reduction

• best position the role of fuel management in a broader 
approach to bushfire management that considers the 
full range of options to manage bushfire risk, across 
land tenures and across the spectrum of prevention, 
preparedness, response and recovery.

Ensuring that the performance target and DELWP’s  
actual delivery against the performance target is  
effectively communicated is critical to public confidence 
in the program. The expression of a risk reduction 
performance target:

• needs to be easy to comprehend

• needs to adequately communicate the extent to which 
the fuel management program had reduced risk, while 
supporting shared responsibility by conveying that 
planned burning and other fuel reduction activities  
only reduce risk - they do not eliminate it

• needs DELWP to be held to account for its 
performance

• should be able to be aggregated, enabling the 
combined effect of planned burning and other  
actions taken by government to reduce risk to  
be communicated.

Expressing a performance target for planned burning 
in terms of risk reduction and as the number of ‘major 
bushfires mitigated’, represents a significant step forward. 
However, concepts of bushfire risk and risk mitigation can 
be difficult for communities and individuals to understand. 
One important test of the effectiveness of ‘major bushfires 
mitigated’ as a risk reduction target will be whether or not 
the community understands this as a performance target. 
DELWP’s approach to program monitoring, evaluation 
and review presents an opportunity to explore this 
effectiveness.

DELWP currently reports on ‘residual bushfire risk’ and 
‘major bushfires mitigated’ as headline performance 
measures of the Bushfire Fuel Management Program. 
Clearly communicating the effectiveness of the program  
is essential in managing bushfire risk. 

Effective performance measures for the program need to:

• be easy to comprehend. A challenge for the program is 
to communicate concepts of risk that can be difficult to 
understand by the lay person 

• adequately communicate the extent to which 
the program reduces risk. Communities need to 
understand that planned burning and other fuel 
reduction activities only reduce risk - they do not 
eliminate it

• encourage the concept of shared responsibility.  
The concept of shared responsibility calls for 
both increased responsibilities of state and local 
governments in emergency management and also 
increased responsibilities of individuals, landholders  
and communities. 

Given that fuel management reduces but does not 
eliminate risk, performance measures for the program will 
be useful in conveying information but also in persuading 
individuals and communities to consider complementary 
activities to reduce their bushfire risk. 
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In addition to the headline performance measure of 
‘residual bushfire risk’, there is scope for DELWP to 
develop performance measures that can be easier for  
the community to understand, better elucidate the role  
of planned burning and other fuel management in bushfire 
risk; and reinforce the concept of shared responsibility. 
Including ‘major bushfires mitigated’ as a performance 
measure goes some way toward achieving this. 

A risk reduction target based on ‘residual bushfire risk’ 
or ‘major bushfires mitigated’, aggregated over regions, 
does not retain the simplicity of a hectare-based target. 
Subtleties relating to region-specific risk reduction 
activities and their effectiveness will be lost at this 
scale. In adopting a risk reduction performance target, 
DELWP and government need to take care in translating 
these performance targets into a clear, and meaningful 
performance target.  IGEM sees the further development 
of performance measures as an opportunity for DELWP  
to explore. 

7.2.2 Adoption of a risk reduction target 

While satisfied that a risk reduction target is the most 
effective form for the planned burning program, IGEM 
notes a number of issues associated with transition to 
such a performance management regime. 

Under risk-based planning, ecosystem values must 
be balanced with risk reduction in planned burning 
decisions. Engagement is critical to ensuring communities 
understand and accept the implications of residual 
bushfire risk. This will pose a challenge for effective 
communication. 

In this context, IGEM notes that DELWP is still developing 
aspects of its capability and capacity to fully support 
risk-based planning, particularly measures of ecosystem 
resilience, and capacity to effectively engage with 
communities across all regions of the state. 

IGEM notes that a program of activities and milestones will 
be required to manage DELWP’s transition to a risk-based 
performance management regime.

The scientific and technical capability underpinning 
DELWP’s risk-based planning for fuel reduction is 
of high standard. However, further development is 
required to support staged transition to risk-based 
planning across the state 

DELWP’s capacity in risk-based planning for fuel reduction 
is supported by two decades of development. The ERG 
noted the program has sound scientific and technical 
underpinning, and represents world best practice. 
However, the ERG noted a number of areas where further 
development is desirable and necessary. 

In relation to bushfire risk management the ERG identified 
the need for further validation of DELWP’s risk-modelling 
tool, and its extension to enable likelihood, rather than just 
consequence modelling, and incorporation of quantified 
outcomes of risk mitigation. 

Importantly, DELWP is still developing measures for 
ecosystem resilience that are required to measure 
progress towards one of the two primary objectives stated 
in the Code – to maintain or improve the resilience of 
natural ecosystems. 

Ecosystem resilience is the capacity of an ecosystem 
to absorb disturbance while retaining its capacity to 
produce services in the form of food, water and other 
outputs critical for human wellbeing. Disturbance from fuel 
reduction burning and other risk reduction activities may 
strengthen or weaken resilience depending on the type of 
ecosystem and its condition.
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Ecosystem measures are required to enable the balancing 
of risk and ecosystem in fuel reduction planned decisions. 
Ecosystem resilience measures enable the positive and 
negative effects of fuel reduction burning on ecosystems 
to be considered during planning. The fuel management 
program prioritises risk reduction and ecosystem resilience 
according to type of fuel management zone, with 
ecosystem resilience receiving higher priority in zones  
not established for local asset protection. 

The measures of ecosystem resilience are:

• Tolerable Fire Interval – the minimum and maximum 
recommended times between fire events for a particular 
vegetation type. 

• Geometric Mean Abundance – the relative abundance 
of all known species in an ecological community. This 
measure is an index of biodiversity associated with 
community viability.

• Vegetation Growth Stage Structure – the diversity  
of growth stages and habitats across the landscape. 
When matched against the optimal growth stage 
structures, the diversity of growth stages determines  
a representation of ecosystem resilience. 

The ERG noted that these measures of ecosystem 
resilience are based on sound principles, reflect 
contemporary thinking in ecology, and support effective 
engagement for fuel reduction. 

However, DELWP has to date implemented only one of 
these indicators, Tolerable Fire Interval, into its approach to 
planning. The ERG identified, and government accepted, 
the need to further develop the measures, particularly in 
characterising the relationship between fire and changes in 
ecosystem resilience and in developing the empirical basis 
for resilience targets. 

Submissions to this review further emphasise the need 
for DELWP to prioritise development of measures of 
ecosystem resilience to assess progress toward the  
Code objectives. Submissions suggested a significant 
concern for the environment, and communities’ desire for 
evidence based and transparent decision making for fuel 
reduction burning. 

Further development of the modelling tool and ecosystem 
measures would help support stakeholders’ confidence 
in the effectiveness of planned burning, and in DELWP’s 
management of affected ecosystems. 

Post fire regrowth (image courtesy of DELWP)
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DELWP’s capacity to conduct risk-based planning 
for fuel management across the state rests on some 
capabilities that are at an early stage of development. 
DELWP has noted that further development of 
its organisational capacity, particularly around 
community engagement, is required to support  
risk-based planning

DELWP has been connecting with communities and 
stakeholders for many years. It recognises the importance 
of moving towards forms of engagement that more 
effectively support risk-based fuel reduction planning and 
that encourage communities to understand and act on 
their bushfire risk. 

DELWP sees engagement as both informing stakeholders 
and the community, and involving them in planning, 
preparing for and responding to bushfires. DELWP 
recognises that sustained effort will be required to develop 
the relationships with communities and stakeholders that 
support mutual understanding of views and values, roles 
and responsibilities in relation to risk and preparedness. 

DELWP is at an early stage in developing its capacity to 
engage with communities in support of risk-based fuel 
reduction burning across the state. The department has 
developed a strategy with a comprehensive framework 
for monitoring and evaluation and a department-wide 
platform for managing stakeholder information. 

However, a significant challenge lies in shifting the focus 
of regional management and operational teams towards 
working with communities and integrating their values, 
experience and local knowledge into planning and 
operations. DELWP notes that the current hectare-based 
target for planned burning inhibits this shift because of the 
necessary emphasis on achieving planned burning targets.

Effectively managing community perceptions of 
residual bushfire risk and government’s response, will 
be critical to the success of a risk-based bushfire fuel 
management program

Engaging the community around risk-based planning 
for fuel reduction inevitably requires the community to 
consider its acceptance of residual risk. 

DELWP’s developing community engagement strategies 
are aimed at accessing local knowledge, identifying 
community values, and gauging community preferences 
in tradeoff decisions, so increasing community knowledge 
and understanding of bushfire risk management. 

However, part of risk-based planning is the need for 
communities to understand the realities of expected fire 
outcomes, or residual risk. Stated in terms of property 
and life lost, the concept of residual risk confronts the 
community with the uncomfortable reality that bushfire 
risks cannot be eliminated. 

DELWP retains accountability for decisions on annual 
fuel reduction plans, and the extent of risk reduction 
through planned burning on public land. DELWP will take 
such decisions having regard for the practical extent 
of risk reduction achievable through further planned 
burning. However, concerns over residual risk leave 
open the possibility that government is seen as deciding 
the level of risk to which communities are exposed. 
Community attention will be heightened as it considers the 
effectiveness of fuel reduction in the light of severe bushfire 
outcomes. 

This is a challenge for risk-based planning and 
highlights the importance of community engagement 
that contextualises residual bushfire risk historically and 
geographically, addresses tradeoffs in fuel reduction 
decisions, and emphasises the role of communities and 
local stakeholders in reducing risk. 

The Victorian Bushfire Risk Profiles (DEPI 2013c) illustrates 
how DELWP is addressing the need for better community 
understanding and awareness of bushfire risk. DELWP 
should also consider publishing its annual regional 
and sub-regional risk reduction and planning burning 
commitments so as to reinforce community confidence in 
DELWP’s response to a risk reduction target.
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RECOMMENDATION 2: 
In the event that government adopts a risk  
reduction target:

•  DELWP transitions to this target through a 
defined program of activities and milestones. 
Effective transitioning will require DELWP 
to enhance their capacity and capability to 
implement risk-based planning and needs to be 
supported by appropriate performance measures 
and dedicated monitoring, evaluation and review.

• Government supports DELWP in making this 
transition.

In the event that government adopts a risk reduction 
performance target, it is expected that DELWP would 
continue to report on hectares burnt in the Bushfire Fuel 
Management Program. This performance measure will 
support the transition to a risk reduction performance 
target.

DELWP currently reports annually on the planned burn 
target (DEPI 2013; 2014), as well as additional outcome 
and activity measures. If the target were changed to a risk-
based target the reporting of hectares would be included 
as one of the additional activity measures.

7.3 Complementary approaches  
to bushfire fuel reduction 

Planned burning is a key approach to reduce the risk from 
bushfires. However, there are both complementary fuel 
reduction activities and alternative approaches through 
the spectrum of prevention, preparedness, response and 
recovery in managing bushfire risk. 

Complementary fuel reduction activities identified in the 
Code are ploughing, mulching, herbicide application, chain 
rolling, grazing, mowing and slashing (DSE 2012). These 
methods have limited off-site impacts, avoid unintended 
health impacts from smoke and also avoid potential 
economic impacts on tourism or vineyards (CRCS 2015). 
They can also be more beneficial when on-site impacts 
to high value assets that cannot be moved need to be 
avoided, such as impacts on endangered species and 
their habitats; water catchments and high value buildings 
(CRCS 2015). These complementary fuel reduction 
measures are relatively labour intensive and do come with 
increased costs. The benefits of these methods need to be 
weighed up against these costs. 

Mechanical fuel reduction on public land (image courtesy of DELWP)
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Complementary fuel management practices currently 
contribute to a small proportion of fuel reduction activities 
on public land across the state. In 2013–14, about 5 per 
cent of the allocated target of 260,000 hectare 2013–14 
fuel management target was delivered through alternative 
fuel reduction treatment (12,686 hectares, DEPI 2014b). 

In some areas across the state, complementary fuel 
reduction measures are more likely to make a larger 
contribution to reducing fuel hazard. For example, in the 
Dandenong Ranges, about three per cent of public land 
is subject to planned burns each year with an equivalent 
amount mechanically treated through slashing (DEPI 
2013a). Whereas in the Gippsland bushfire landscape, 
about 0.55 per cent of fuel management on public land 
was through mechanical treatment (DEPI 2013b). 

Bushfire risk from fuel loads is not only located on  
public land. Effectively managing the risk from bushfires 
will include fuel management activities on public and 
private land.

Some of the respondents to IGEM’s call for written 
submissions expressed a preference for options other 
than planned burning in reducing risk from bushfires, 
including other options for fuel hazard reduction. These 
complementary fuel management techniques have merit 
but can be expensive. 

Given planned burning is the most effective approach to 
reducing the fuel hazard over large areas, the practice 
is likely to remain a significant component of the 
Bushfire Fuel Management Program. Its effectiveness 
in any given year will be dependent on suitable weather 
conditions – when undertaking a burn and in the months 
leading up to the burn. IGEM’s recommendation for a 
risk reduction performance target provides incentive for 
DELWP to pursue other risk reduction activities, including 
complementary fuel management approaches.

OBSERVATIONS

• Planned burning is not the only approach  
to reduce risk from fuel hazards.

• There are benefits to the complementary  
approaches to fuel management. These arise 
from their limited off-site impacts and through 
avoiding impacts that would arise through 
planned burning.

• These complementary approaches currently 
contribute a small amount to the overall 
fuel reduction arising from the Bushfire Fuel 
Management Program.

• These approaches are important complementary 
risk reduction techniques when conditions are 
not suitable for planned burning.



8.  Recommendations on complementary 
measures of performance

IGEM considers that appropriate and carefully developed 
performance measures are central to the good 
management of programs for bushfire fuel management 
on public land. 

Core measures of performance are required to enable 
target setting and monitoring against the two primary 
objectives of the Bushfire Fuel Management Program. 
Measures available for this purpose, residual bushfire risk 
and ecosystem resilience, enable estimation of the extent 
to which these objectives are being achieved. 

However, such measures are unlikely to be meaningful to 
communities, other stakeholders and government – the 
key users of performance information. Similarly, measures 
of ecosystem resilience do not relate directly to some of 
the observable results of fire.

Further, such measures do not capture the quality of 
engagement with communities that is required to encourage 
wider acceptance of responsibility for bushfire risk. 

IGEM notes that additional measures of performance 
should be included within a broader suite of performance 
measures for the Bushfire Fuel Management Program. 
Such measures would complement those required to 
establish the primary outcomes. 

8.1 Water quality
Monitoring the effect of fuel management on water quality 
is consistent with objectives stated in the Code and 
with DELWP’s responsibility for effective management of 
water resources (DEPI 2014b). Quantifying the effects of 
fuel reduction activity on water quality would enable its 
consideration during fuel management planning. 

DELWP has directly monitored catchment water quality 
over a long period, and is investigating the effects on 
water quality of planned burning in Melbourne’s catchment 
regions. DELWP also has specialised capacity to estimate 
the risk of fire to catchment integrity.

However, IGEM recognises that there are limits to 
establishing the impact of planned burning on water 
quality. The relationship between planned burning and 
changes to water quality is difficult to determine reliably. 
A range of other activities, including agriculture and land 
clearing, also affect water quality. DELWP’s capacity to 
directly monitor water quality is currently limited to the 
state’s catchment regions. 
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IGEM supports DELWP’s current emphasis on the 
development of comprehensive measures of ecosystem 
resilience, as the basis for long-term monitoring of the 
capacity of ecosystems to generate services, including 
clean water. IGEM recognises that water quality  
monitoring is only feasible for specific purposes  
such as catchment management. 

However, IGEM also notes the importance of better 
understanding the relationship between fuel reduction 
activity and water quality. Such understanding would 
provide the basis for considering immediate, as well as 
longer term effects on water quality of fuel reduction 
burning during planning for bushfire risk reduction. 

8.2 Air quality
The Commissioner for the Environmental Sustainability 
(2013), Department of Health and Community Services 
and Environment Protection Authority (EPA) note that 
planned burning is one of the main causes of poor air 
quality events in regional Victoria. 

Along with bushfires and wood burning heaters, planned 
burning releases particulate pollution that can have 
negative health effects. Particulate pollution is associated 
with increased respiratory symptoms, asthma, as well 
as hospital admissions for heart and lung diseases 
(Commissioner for Environmental Sustainability 2013).

Currently, there are not arrangements in place to support 
a single performance measure relating to the air quality 
effects of planned burning activity. Arrangements to 
support management of air quality effects on health 
would include monitoring, decision-making protocols, 
dissemination of community health warnings and advice, 
and evaluation of the effectiveness in the event of smoke 
events. Additional performance measures could focus on 
one or more of these areas. 

Monitoring is required to determine the levels of pollutants 
that trigger action to protect public health. Responsibility 
for ongoing monitoring of air quality across the state lies 
with the EPA. Locations monitored at the time of this 
review are Melbourne, Geelong and the Latrobe Valley. 

Stakeholders have differing views as to the EPA’s 
responsibility for monitoring temporary smoke events 
such as planned burning. While EPA responded with 
temporary monitoring during the Hazelwood Mine Fire, 
arrangements are not in place to support such responses 
to all temporary smoke events. 

The Hazelwood Mine Fire Inquiry identified issues around 
the initial availability of air quality monitoring, availability 
of health monitoring data, decision-making protocols, 
and community information (Hazelwood Mine Fire Inquiry 
2014). The Inquiry Board recommended development 
of guidance incorporating management of public health 
effects, protocols for pollutants and practical advice on 
minimising the harmful effects of smoke. 

Thomson Reservoir (image courtesy of DELWP)
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In its response to the inquiry report, government accepted 
this recommendation and has committed to develop a 
State Smoke Plan. The plan will cover the management of 
potential public health impacts of and community concern 
associated with large-scale, extended smoke incidents. 

DELWP has not routinely monitored air quality effects of 
planned burning. However, DELWP is currently sponsoring 
research aimed at improving its capability to predict the 
smoke effects of planned burning. This would enable 
modelling of behaviour, severity and effect of smoke on air 
quality and community health. 

Monitoring of air quality would enable prediction of the 
smoke effects of fuel reduction burning on communities, 
so that health warnings can be improved. Introduction 
of air quality measures would not represent a feasible 
method of monitoring ecosystem resilience.

8.3 Measures of public 
accountability

8.3.1 Community engagement

Community engagement describes the task of engaging 
with interested individuals, stakeholder groups, and the 
broader community (DEPI 2014a). Effective engagement 
underpins risk reduction planning and contributes to 
communities’ resilience. 

Engaging with communities in a meaningful, productive 
and inclusive manner is challenging. IGEM considers 
the centrality of engagement demands that additional 
measures of performance should support the 
development and improvement of these activities.

The need for community engagement and involvement 
in decision making for fuel management is now well 
established. VBRC identified shared responsibility  
between community and government as an underpinning 
principle to many of its findings and recommendations 
(VBRC 2010). 

In response, DELWP (then DSE) updated the Code in 
2012 to establish shared responsibility as a guiding 
principle for bushfire management on public land, noting 
that integrating action and responsibility is the best way  
to minimise risks to lives, property and the environment 
(DSE 2012). 

More recently, the Commissioner for Environmental 
Sustainability in its 2013 State of the Environment Report 
placed the community and what it values at the centre in 
determining what is important in the environment:

“…it is the community who ultimately receive the benefits 
of the ecosystem services, who suffer the loss of an 
ecosystem service, and to whom the constituents of 
wellbeing apply …” (Commissioner for Environmental 
Sustainability 2013, p. 222).

However, responsibility can only be shared where 
engagement between communities, industries, emergency 
services and governments is effective and ongoing. The 
VBRC articulated the difficulties of performing community 
engagement effectively:

“Community consultation is valuable but should not 
degenerate into simply providing information to the 
community or become a conflict-resolution process. 
Developing ongoing community knowledge and 
participation needs more sophistication.”  
(VBRC 2010, p. 303). 

In recognition of the central importance of engagement, 
DELWP has recently developed a five year strategy 
to guide the work it undertakes with communities 
as part of bushfire risk management planning (DEPI 
2014a). DELWP has also developed a draft Monitoring, 
Evaluation, Reporting and Improvement Framework for its 
engagement activities (Nous Group 2014). These initiatives 
should help build capability and capacity within DELWP, 
and support the aims inherent in the shared responsibility 
principle. 

IGEM considers that a suite of measures would be 
required to provide an effective basis for continuous 
improvement of engagement activities. Such measures 
should capture the extent to which community values are 
recognised, considered and represented in planning for 
bushfire risk management activities. 



50Review of performance targets for  
bushfire fuel management on public land 

These measures could be implemented at local, regional 
and state levels, providing assurance that at all levels 
communities’ input is valued and is considered when 
setting strategy. The measures would address both the 
extent and quality of activity, specifically:

• The quality of engagement with key community 
stakeholders, and the broader community, including 
how communities’ input has contributed to setting 
strategies and how their opinions were considered. 

• The moderation of views of vocal stakeholder and 
community groups so that broader community values 
are fairly represented.

• The extent to which DELWP successfully embeds 
community engagement as a suite of interlinked  
output, monitoring and improvement activities 
consistent with its engagement and continuous 
improvement strategies. 

IGEM also recognises that DELWP, with responsibility for 
risk reduction on public land, represents one of a number 
of stakeholders with interests and responsibilities for 
bushfire risk reduction. This is recognised in EMV’s Interim 
Emergency Management Strategic Action Plan 2014–15, 
which establishes actions to address policy, practice 
and planning for building disaster resilient communities 
(Emergency Management Victoria 2014). 

This approach is also acknowledged in Vision, Goal, 
Role and Values of Emergency Management in Victoria 
(Emergency Management Victoria 2015), in which a  
“…sector-wide approach to achieve joined up outcomes  
that are community-focused…” reflects the intent of 
shared responsibility.

In light of EMV’s leadership role, IGEM considers it 
desirable that DELWP’s community engagement activities 
align with and support EMV’s broader community 
resilience and engagement strategies, which are currently 
in development. This will ensure an integrated and 
consistent approach to community engagement across 
the broader emergency management sector. 

Cost effectiveness

Management of bushfire risk reduction programs should 
be consistent with the values of public administration 
set out in the Public Administration Act 2004, including 
responsiveness through provision of high quality services, 
and accountability through seeking to achieve best use  
of resources. 

The VBRC identified the need for strengthened 
accountability around use of resources, recommending 
that DELWP report annually on planned burning 
outcomes, including the funds expended on the program 
(VBRC 2010). 

More recently, the ERG Review of the Bushfire 
Management Program noted that the program should 
incorporate strategies for mitigating bushfire risk across 
the prevention, preparedness, response and recovery 
spectrum (ERG 2014). This would enable contributions of 
other emergency management partners to be considered 
as part of statewide planning for bushfire risk reduction, 
potentially reducing costs and increasing effectiveness. 

Since 2009, DELWP has developed a comprehensive 
understanding of the costs of planned burning, and 
now has the capacity to estimate cost of specified risk 
reduction through fuel reduction.

RECOMMENDATION 3: 

IGEM recommends that DELWP:

• continue to develop and employ its capability to 
predict the smoke effects of planned burning, 
ensuring its planned burning processes remain 
consistent with the State Smoke Plan

• adopt performance measures to monitor 
the quality and effectiveness of community 
engagement activities

• continue to develop the reliability of its estimates 
of unit risk reduction costs. The availability 
of such estimates will be required to enable 
comparison and prioritisation of options for 
bushfire risk reduction across the areas of 
prevention, preparedness, response and 
recovery, and would involve contributions  
of other emergency management agencies.



9. Assurance

Transition to risk-based planning and performance 
measurement for DELWP’s fuel reduction program  
would represent a key step in Victoria’s emergency 
management reform. 

Communities play a central role in this reform. 
Communities will more effectively recover after major 
emergencies when they understand the risks that affect 
them, take steps to mitigate their risks, and work in 
partnership with emergency management agencies  
to plan and prepare. 

However, communities are sensitive to bushfire risk,  
and at the same time, have strong interest in the  
natural environments affected by fuel reduction.  
Many feel that communication and consultation around 
planned burning could be improved and wish to  
see greater transparency in decision making and planning 
for fuel reduction. 

IGEM notes that in this environment a focus on 
accountability through clear, accessible performance 
information such as ‘major bushfires mitigated’ and 
regular reviews will play an important role in maintaining 
community trust and confidence.

Performance monitoring, reporting and assurance  
are important aspects of accountability 

Monitoring and reporting enable government and 
stakeholders to view performance against planned 
objectives, and for agency managers to identify 
opportunities for continuous improvement. 

Assessing programs’ effectiveness requires that objectives 
and expected outcomes are well defined and clearly stated. 

Indicators of performance provide measures of progress 
towards program objectives. A well designed set of 
performance indicators addresses all the key aspects 
of performance, with robust bases of measurement and 
comparability (Australian National Audit Office 2014).

The Australian National Audit Office (ANAO) developed 
criteria to evaluate the appropriateness of key 
performance indicators:

• Relevant – relevant key performance indicators 
contribute to conclusions that assist user’s  
decision making.

• Reliable – reliable KPIs allow for reasonably consistent 
assessment of a program.

• Complete – a set of KPIs provides for the overall 
assessment of a program to inform user’s  
decision making.
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Evaluation and review play an important role in the 
management of public programs and in good governance 
and accountability. Evaluation and review enable 
government to assess effectiveness and impact of 
programs and activities and are especially important 
when activities span more than one agency or sector. 
Independent reviews also play an important role  
in assuring the government and community of  
agencies’ performance. 

Under a risk reduction performance target,  
there will be an increased need for information and 
reporting that is clear, and accessible to communities 

Written submissions received by IGEM show communities 
remain concerned about their bushfire risk, the availability 
of clear information about fuel reduction activity, and its 
effects on ecosystems. These concerns are unlikely to 
diminish under a risk reduction performance target. 

A hectare-based target, and measures of its achievement, 
allows the community to be readily assured. Under a 
risk reduction target, it is more complicated to provide 
assurance that minimum levels of fuel reduction burning 
are undertaken each year. Fuel reduction will be 
substantially directed by risk assessments, with planners 
balancing competing considerations, particularly the local 
protection of assets, the need for strategic, broad hectare 
burning, and preservation of ecosystems.

Unforseen risks of adverse outcomes may also remain 
under a risk reduction performance target for fuel 
management. These may include a drift towards local 
asset protection at the expense of broad hectare 
treatment, unexpected degradation of ecosystems 
resulting from incomplete resilience monitoring, or 
significant differences in the effectiveness of engaging  
with certain communities. 

In light of these factors, IGEM notes the importance of 
performance reporting that is clear, easily understood by 
the community and that relates activities to the outcomes 
they are intended to support. 

IGEM considers that a program of internal and 
external review should support the transition to risk-
based planning and performance measurement for 
bushfire risk reduction 

DELWP’s monitoring, evaluation and reporting 
frameworks for bushfire management, and for community 
engagement, demonstrate a commitment to continuous 
improvement, transparency and accountability. In its 
response to ERG review (ERG 2014), the government has 
also committed to develop clear measures of bushfire risk, 
and improve communication of the program. 

However, written submissions received as part of this 
review indicate a lack of confidence in government and  
in the current fuel management program. This arises from 
public perceptions of inadequate information, lack of 
responsiveness on the part of government, ill-targeted fuel 
reduction, and damage to the environment. 

IGEM also notes the further development required to 
transition from a hectare-based to risk reduction target. 
The transition will require development of DELWP’s 
capacity and capability to engage effectively with 
communities across the state. Considerable work is also 
required to fully develop and implement indicators of 
performance against the objectives stated in the Code. 

Adoption of a risk reduction performance target 
that is considerably less meaningful than the current 
hectare-based measure will challenge the confidence 
of communities. In addition, measures of ecosystem 
resilience are unlikely to assure communities that are 
concerned about damage to the environment from fuel 
reduction burning. 

Recommendation 2 describes the need for a defined 
program of transition to a risk reduction target. Such a 
program would require an internal DELWP review. 

IGEM considers that the further development required  
of DELWP, and public concerns, warrant introduction  
of a robust program of external review to provide 
assurance of the transition to risk-based planning  
and performance measurement.

RECOMMENDATION 4: 

IGEM recommends that:

• DELWP report clear, publicly accessible 
information on bushfire risk and ecosystem 
resilience, and report on the key activities required 
to achieve outcomes for the community in these 
areas.  

• DELWP’s transition to risk-based planning and 
performance measurement be supported by a 
program of internal and external reviews. 



IGEM recommends a risk reduction target as the future 
form of performance target for DELWP’s Bushfire Fuel 
Management Program.

IGEM also provides a number of complementary 
recommendations in order to provide assurance to the 
community in transitioning to this form of performance 
target.

The suite of tools and approaches DELWP has developed 
to support decision making (including computer simulation 
of bushfire behaviour and then incorporating community 
values through engagement) are likely to have broader 
benefits to the emergency management sector and to the 
community. 

The risk-based approach and associated tools support 
comparisons between bushfire risk reduction strategies 
across the prevention, preparedness, response and 
recovery spectrum and across land tenures. The approach 
also goes some way to supporting implementation of the 
principle of shared responsibility. 

DELWP’s risk-based approach provides a platform for 
strategic planning and could allow DELWP to partner 
with other emergency management agencies and the 
community to identify the most effective combination of 
bushfire risk reduction strategies. Realising these benefits 
will require cross-sector investment. IGEM sees this as an 
opportunity for the sector to explore and suggests further 
work is required here.

10. Concluding remarks
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Table 8: Subject matter experts interviewed in the development of complementary  
performance measures

NAME ROLE ORGANISATION

Ms Tamara Beckett Manager, Engagement Fire and Emergency Management 
Land, Fire and Environment

DELWP

Mr Joe Buffone Deputy Commissioner,  
Director, Risk and Resilience

EMV

Ms Sandra Falconer Manager Environmental Health DHHS

Mr Liam Fogarty Director, Knowledge & Engagement Fire and Emergency 
Management Land, Fire and Environment

DELWP

Ms Vikki Lynch Advisor Health Risk Management 
Environmental Health

DHHS

Mr Damien O’Reilly Senior Advisor 
Fire and Emergency Management 
Land, Fire and Environment

DELWP

Ms Jenni Rigby Director, Policy and Planning Branch 
Fire and Emergency Management 
Land, Fire and Environment

DELWP

Dr Paul Torre Principal Expert - Air Quality 
Senior Applied Scientist - Air & Odour 
Environmental Solutions

EPA

Appendix 2



Review of performance targets for bushfire fuel management on 
public land
The Inspector-General for Emergency Management (IGEM) invites written submissions to the Review of 
Performance Targets for Bushfire Fuel Management on Public Land in Victoria. 

This review will support the future delivery of the most appropriate bushfire fuel management program 
that reduces the risk of bushfire to people, property and the environment, with the overarching priority 
being the protection of human life.

Individuals and organisations with expertise and knowledge of bushfire fuel management on public 
land are encouraged to contribute through written submissions addressing the following areas:

•	 the form of performance targets for bushfire fuel management on public land. For example, the 
implementation of a hectare-based target or a bushfire risk reduction target

•	 any other complementary measures of performance for bushfire fuel management programs on 
public land.

IGEM will consider submissions as part of its requirement to make recommendations to government 
regarding the form of future performance targets for bushfire fuel management on public land. 
Specifically, the continuation of a hectare-based target or the adoption of a bushfire risk-reduction 
target, such as that developed by the Department of Environment, Land, Water and Planning as part of 
its risk-based approach to bushfire management.

IGEM was established in Victoria on 1 July 2014 under Part 7 of the Emergency Management Act 2013. 
Its objectives are to:

•	 provide assurance to the Government and the community in respect of emergency management 
arrangements in Victoria

•	 foster continuous improvement of emergency management in Victoria.  

Written submissions will be accepted until 5pm on Friday 13 March 2015.

Email: igem.info@justice.vic.gov.au

Mail:  
Inspector-General for Emergency Management 
Department of Justice & Regulation 
GPO Box 4356 
Melbourne VIC 3001 

For further information on this review and how submissions will be used visit www.igem.vic.gov.au Z
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KEY   PERFORMANCE   TARGETS   FOR   BUSHFIRE   FUEL  MANAGEMENT   ON  
PUBLIC  LAND  –  OPTIONS  ANALYSIS  AND  RECOMMENDATIONS  

AUTHORSHIP 

Prof. John Handmer1 and Ms. Adriana Keating1,2 

1 Centre for Risk and Community Safety, RMIT University, Melbourne, Australia. 
2 International Institute for Applied Systems Analysis, Laxenburg, Austria. 

SUMMARY AND CONCLUSIONS 

Policy assessment criteria have been developed to assess policy target options for bushfire fuel 
management on public land. The authors conducted a survey of the academic literature, relevant public 
policy sector guidance on policy assessment, and Victorian Government documentation relating to 
bushfire management. Twelve criteria were identified, nine of which were based on the intent of the 
Victorian policy on fuel management, as expressed in the Code of Practice for Bushfire Management on 
Public Land. The remaining three criteria were developed from the literature on contemporary good 
practice in policy assessment. The 12 criteria are: 

1) Impact of policy on risk to human life 
2) Impact of policy on risk to essential and community infrastructure, industries, and the economy 
3) Impact of policy on resilience of natural ecosystems and ecosystem services 
4) Impact of policy on the risks from major fires 
5) Fuel reduction burn planning undertaken within a risk‐based framework 
6) Impact of policy on understanding the role of bushfire in the Victorian landscape 
7) Role of community and stakeholders in planned burning decision‐making 
8) Incentivizes shared responsibility 
9) Adaptability and policy sustainability 
10) Transparency and monitoring 
11) Economic efficiency 
12) Distribution and equity 

Two policy target options were examined; a policy based on a hectare target, and a policy based on a 
risk reduction target. The two approaches to target setting were assessed against the 12 criteria, taking 
into  consideration  available  evidence,  and  according  to  the  incentives  they  provided  to meet  each 
criterion. These assessments were used to determine a score of between 0 and 4 for each criterion. 

Aggregating the scores we found that the hectare based policy scored 13 out of a maximum 48, while 
the risk based policy scored 40 out of 48. Two assessors scored the policy target options independently 
with results within four points of each other. Across the twelve criteria the risk reduction objective was 
scored higher than the hectare objective, indicating that the overall positioning of the options is robust. 
Across  all  the  general  categories of policy  assessment  – effectiveness,  stakeholder  and  community 
engagement, sustainability of the policy, economic efficiency, and distribution and equity, the policy 
based on a risk reduction objective was evaluated as meeting the criteria to a higher standard than 
the policy based on a hectare objective. 
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TERMS OF REFERENCE 

The Report of the Review of performance Targets for Bushfire Fuel Management on Public Land will be 
delivered to Minister Neville and Minister Garrett on 30 March 2015. The project to generate this report 
has  a  number  of  distinct  elements.  RMIT  is  providing  an  options  analysis  and  recommendations. 
Specifically RMIT University, Melbourne via the Centre for Risk and Community Safety has been tasked 
to: 

 Develop  criteria  for  assessment  of  these  options  giving  consideration  to  a  range  of  factors 
including the intent of the Victorian policy on fuel management; 

 Assess the relevant options relating to bushfire fuel management on public  land against those 
criteria; 

 Analyse DELWP data relating to bushfire fuel management performance pre and post the VBRC; 
and 

 To develop recommendations regarding the most effective performance target to inform policy 
setting and drive investment and delivery of DELWP’s fuel management program on public land. 

This report is organized following these four deliverables, followed by references. 
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POLICY  ASSESSMENT CRITERIA  

In preparing this report the authors surveyed the academic  literature and relevant public policy sector 
guidance on policy assessment generally and disaster  risk policy  in particular. According  to  the policy 
assessment  literature,  best  practice  policy  assessment  criteria  fall  into  the  broad  categories  of: 
effectiveness,  efficiency,  distribution/equity,  sustainability  of  the  policy,  and  stakeholder/community 
engagement. We  also  undertook  an  inventory  of  Victorian  Government  documentation  relating  to 
bushfire management and specifically fuel treatment. 

Twelve  criteria  have  been  developed  for  assessment  of  the  policy  options  for  fuel management  on 
public  lands.  Nine  of  the  12  criteria  were  based  on  the  intent  of  the  Victorian  policy  on  fuel 
management, as expressed in the Code of Practice for Bushfire Management on Public Land (DSE, 2012) 
(CoP). The remaining three criteria were developed from the literature on contemporary good practice 
in policy assessment; these criteria are not inconsistent with the intent expressed in the Code of Practice 
(DSE, 2012). 

Below we  outline  the  12 policy  assessment  criteria,  their  primary  source(s),  rationale, measurement 
indicator,  and  confidence  in  our  assessment.  Criteria  1‐5  broadly  cover  the  ‘effectiveness’  category; 
criteria 6‐8 focus on stakeholder/community engagement; criteria 9 and 10 are about the sustainability 
of the policy; criteria 11 is efficiency; and criteria 12 is distribution/equity. 

Table 1 of  the Policy Evaluation  section below evaluates bushfire  fuel management policy objectives 
against these 12 criteria. 

CRITERIA 1: IMPACT OF POLICY ON RISK TO HUMAN LIFE 
Source: DSE, 2012, para. 4, 26, 114. 
Rationale:  The  CoP  states  that  the  primary  outcome  of  bushfire management  on  public  land  is  the 
reduction  of  the  impact  of  major  bushfires  on  human  life.  This  is  afforded  priority  over  all  other 
considerations. 
Indicator: Residual risk to human life is reduced, as the primary outcome of policy implementation. 
Confidence: High confidence, human lives risk adequately captured in Phoenix RapidFire model. 
 
CRITERIA  2:  IMPACT OF  POLICY ON  RISK  TO  ESSENTIAL  AND  COMMUNITY  INFRASTRUCTURE, 
INDUSTRIES, AND THE ECONOMY 
Source: DSE, 2012, para. 4, 59, 114. 
Rationale: The CoP states that a  further primary outcome  for bushfire management on public  lands  is 
the  reduction of  the  impact of major bushfires on essential and community  infrastructure,  industries, 
and the economy. 
Indicator:  Residual  risk  to  essential  and  community  infrastructure,  industries,  and  the  economy  is 
reduced. 
Confidence: Medium confidence, some uncertainty about the location and risk of these assets. 
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CRITERIA  3:  IMPACT  OF  POLICY  ON  RESILIENCE  OF  NATURAL  ECOSYSTEMS  AND  ECOSYSTEM 
SERVICES 
Source: DSE, 2012, para. 4, 27, 115. 
Rationale: The CoP states that a  further primary outcome  for bushfire management on public  lands  is 
the maintenance  or  improvement of  the  resilience of natural  ecosystems  and  their  ability  to deliver 
ecosystem services important for human wellbeing. 
Indicator: Tolerable fire intervals (TFI) and geometric mean abundance (GMA) remain within the limits of 
the TFI range (DEPI, 2014). 
Confidence: Low confidence, uncertainty about the nature of ecosystem resilience and its relationship to 
bushfire and fuel reduction burns. 
 
CRITERIA 4: IMPACT OF POLICY ON THE RISKS FROM MAJOR1 FIRES 
Source: DSE,  2012,  para.  4,  41;  Fire  Services  Commissioner  Act  2010,  part  1,  S3  (Superseded  by  the 
Emergency Management Act 2013, part 1 S3) 
Rationale: Since a small number of major bushfires have caused the greatest loss (Blanchi et al., 2008), 
effort should be focused on reducing the impacts of these events. 
Indicator: Impacts of a major bushfire occurring are reduced. 
Confidence: Medium  confidence,  evidence  on  the  effect  of  fuel  reduction  burns  on  the  impacts  of 
catastrophic bushfires is uncertain, although research is ongoing. 
 
CRITERIA  5:  FUEL  REDUCTION  BURN  PLANNING  UNDERTAKEN  WITHIN  A  RISK‐BASED 
FRAMEWORK 
Source: DSE, 2012, Sec. 1 
Rationale: The CoP states that bushfire management planning (of which fuel reduction burning is a part) 
will be undertaken in accordance with a risk analysis framework (as outlined in the CoP, Section 1). 
Indicator: Policy prescribes implementations according to the ‘Actions’ outlined in Section 1 of the CoP. 
Confidence: High confidence as this pertains to the objective of the policy. 
 
CRITERIA  6:  IMPACT  OF  POLICY  ON  UNDERSTANDING  THE  ROLE  OF  BUSHFIRE  IN  THE 
VICTORIAN LANDSCAPE 
Source: DSE, 2012, para 116. 
Rationale: The CoP states that one of the outcomes of fuel management (including planned burning) is 
that the role of bushfire in the Victorian landscape is well understood by informed stakeholders and the 
broader community. 
Indicator:  Stakeholders and  community are well  informed and understand  the  role of bushfire  in  the 
Victorian landscape, and the role of planned burning on public lands. 
Confidence: Low confidence due to lack of information on community risk perception. 
 

                                                            
1 A ‘major’ fire is the term used in the Code of Practice (DSE, 2012) and is defined by the Fire Services 
Commissioner Act 2010, Part 1, S3 as “a large or complex fire (however caused) which—(a) has the potential to 
cause or is causing loss of life and extensive damage to property, infrastructure or the environment; or (b) has the 
potential to have or is having significant adverse consequences for the Victorian community or a part of the 
Victorian community; or (c) requires the involvement of 2 or more fire services agencies to suppress the fire; or (d) 
will, if not suppressed, burn for more than one day”. 
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CRITERIA  7:  ROLE  OF  COMMUNITY  AND  STAKEHOLDERS  IN  PLANNED  BURNING  DECISION‐
MAKING 
Source: DSE, 2012, para. 28 
Rationale: The CoP states that community involvement and action is an integral component of bushfire 
management. Community participation is a foundation of good governance. 
Indicator: Community and  stakeholder  input  into decision‐making  regarding  fuel  reduction burning  in 
their local area. 
Confidence:  Medium  confidence,  with  departmental  reports  we  can  assess  whether  a  community 
engagement process has taken place, however the quality of that engagement is more difficult to assess. 
 
CRITERIA 8: INCENTIVIZES SHARED RESPONSIBILITY 
Source: DSE, 2012, para. 33; Teague et al., 2011; COAG, 2011 
Rationale: The National Strategy for Disaster Resilience and the CoP state that bushfire mitigation and 
management are a shared responsibility between all stakeholders, and call for an integrated approach. 
Indicator: Planned burns are integrated with the actions of private land owners. 
Confidence: Low confidence, uncertainty about data on this. 
 
CRITERIA 9: ADAPTABILITY AND POLICY SUSTAINABILITY 
Source: DSE, 2012, para. 32, 45, 198; Villanueva, 2011 
Rationale:  The  CoP  states  that  an  adaptive management  approach  is  a  key method  for  improving 
bushfire  management.  In  particular  examining  how  strategies  are  achieving  the  primary  objectives 
(reducing life and asset impacts, and enhancing ecosystem resilience). A policy needs to be adaptable in 
order that it is sustained in the event of changes in values or leadership. 
Indicator: Periodic reviews examine: a) learnings regarding the success of operations in reducing impacts 
to  life and assets, and enhancing ecosystem  resilience; b)  changes  in what community and economic 
assets  are  seen  as  high  priority;  and  c)  changes  in  risk  from  climatic  or  socio‐economic  or  land‐use 
changes. 
Confidence: High confidence, as assessment is based largely on the rigidity or adaptability of the stated 
target itself. 
 
CRITERIA 10: TRANSPARENCY AND MONITORING 
Source: DSE, 2012, Sec. 7; Burrows et al., 2014; HM‐Treasury, 2011 
Rationale:  Transparency  and  monitoring  are  critical  for  tracking,  adaptability,  and 
community/stakeholder engagement. 
Indicator:  Outputs  and  outcomes  in  regards  to  primary  objectives  are  measured  consistently  and 
communicated clearly. 
Confidence:  Medium  confidence;  measuring  hectare  based  targets  is  straightforward,  measuring 
performance to risk based objectives is challenging but good quality guidance exists. 
 
CRITERIA 11: ECONOMIC EFFICIENCY 
Source: DSE, 2012, calls for “efficiency” generally; IPCC ,2007; HM‐Treasury, 2011 
Rationale: Victorian agencies are mandated to spend taxpayer money efficiently because this is a basic 
tenant of  good  governance.  In  this  case  efficiency  is measured by  the protection of  lives,  important 
infrastructure and ecosystem health within the allocated budget.  
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Indicator: Primary objectives are met to the highest degree at the  least cost; cost  includes operational 
costs as well as costs to the population and private sector, social, and environmental costs. 
Confidence: Medium confidence; while quantitative data on the value of benefits and costs is not readily 
available, several reports have compared the efficiency outcomes of both policy target options. 
 
CRITERIA 12: DISTRIBUTION AND EQUITY 
Source: IPCC, 2007; Villanueva, 2011 
Rationale:  Investment should be directed towards the  locations with the highest risk of  loss of human 
life from bushfire. At the same time there is the need to balance this with the fact that rural and regional 
areas  should not be  left out of  the bushfire management plan because  they are  remote or property 
values are lower than others; bushfire can have a comparatively larger impact on lower socioeconomic 
status communities with less ability to cope. 
Indicator:  Investment  is  distributed  across Victoria  in  line with  the  distribution  of  risk which  can  be 
mitigated  (is  treatable)  by  fuel  reduction  burning.  Consideration/extra  weight  is  given  to  rural  and 
remote areas to ensure they receive some investment. 
Confidence: Medium confidence; while quantitative data were not readily available  for analysis  in this 
report, there is conceptual clarity and qualitative information in reports. 



 Fuel management options analysis March 2015 

 
Risk & Community Safety, School of Mathematical & Geospatial Sciences, RMIT University                                    8 
 

 

BUSHFIRE MANAGEMENT ON  PUBLIC  LAND: POLICY  TARGET  OPTIONS 

There are two policy target options  for managing bushfire  fuel  loads on public  lands, distinguished by 
their primary performance objective. These are: 

 Policy based on a hectare target: Under this (the current) policy scenario the primary objective is 
to treat a prescribed number of hectares annually. This policy was assessed according to current 
practice, as informed by policy documents, government reports, and the literature. 

 Policy based on a  risk  reduction  target: Under  this policy  scenario  the primary objective  is  to 
reduce risk and maintain it under a prescribed level of residual risk. This policy was assumed to 
be  the  best  international  practice  that would  be  achievable  in Victoria without  fundamental 
changes to the current operating environment.  

The  concept of  “risk” as used here  is  set out elsewhere  in  the  report.  In  summary,  risk  is  the  risk  to 
human  life, property and critical  infrastructure. Planned  fuel reduction burning alters the  risk through 
modifying  the  “hazard”  in  the  risk  equation:  risk  is  a  function of hazard,  exposure  and  vulnerability. 
“Residual  bushfire  risk”  is  the  risk  remaining  to human  life,  property  and  critical  infrastructure  after 
taking account of planned burning and major bushfires 

The  two approaches  to  target  setting were assessed against  the 12 criteria,  taking  into  consideration 
available evidence, both quantitative and qualitative. Both policy targets were also assessed according 
to the incentives they provided to meet each criterion. 

Based on the assessment, the two policies were scored between 0 and 4 against each criterion. Scoring 
was based on the following benchmarks. 

 Compliance with the criteria: 
o If a policy did not meet the criteria at all, or was assessed to have a negative impact on 

the criteria, then it was scored zero; 
o If the policy partially met the criteria, it scored one point; 
o If the policy fully met the criteria, it scored two points. 

 Incentive structure: 
o If  a policy  created perverse  incentives or dis‐incentivized  action  towards meeting  the 

criteria, it was scored zero on incentive structure. 
o If  a  policy  created  incentives  to  further  realising  the  criteria  it  received  one  further 

point. 
 Achievability with current information: 

o If a policy could fully meet the criteria in theory but would require further information, 
investigation  or  research  to  do  so,  then  it  scored  zero  on  achievability with  current 
information. 

o If  a policy  could be operationalised  to  fully meet  the  criteria with  currently  available 
information,  then  it  was  awarded  one  further  point.  Note  that  this  point  was  not 
awarded unless the policy scored one on incentive structure, since without appropriate 
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incentive  structures  there  would  be  no  impetus  to  action  relevant,  available 
information. 

Example assessments: 

 Score = 0: policy does not meet the criteria and incentivizes away from compliance. 
 Score = 1: policy partially meets the criteria, incentivizes away from compliance. 
 Score = 2: policy fully meets the criteria, yet incentivizes action away from compliance. 
 Score = 3:  policy  fully  meets  the  criteria,  incentivizes  action  towards  compliance,  further 

research needed to operationalise. 
 Score = 4: policy  fully meets the criteria,  incentivizes action towards compliance, and could be 

achieved with currently available information. 

POLICY EVALUATIONS 

In Table 1 below we present the evaluations and scoring of the two policies against the 12 criteria. The 
maximum possible  score  is 48 – a maximum of 4 points  for each of  the 12  criteria. No weighting of 
criteria was  conducted because  this would  require a wide  stakeholder process. As  this assessment  is 
largely qualitative and against multiple criteria,  focus should be on the comparisons of the policies on 
each criterion, rather than the final aggregate score. 

SENSITIVITY AND ROBUSTNESS OF RESULTS 

In order to assess the sensitivity and robustness of the evaluation, two assessors evaluated and scored 
the policy target options against the 12 criteria independently. The overall results of the two assessors 
were within 4 points of each other, and the scoring varied by one point against some of the criteria. 
However, in all cases the risk reduction objective was scored higher than the hectare objective. This 
indicates that the overall positioning of the options is robust. The scoring presented here is an 
amalgamation of the two assessor’s evaluations. 
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TABLE 1: COMPARATIVE POLICY EVALUATION 

Criteria  Hectares treated objective  Risk reduction objective 

1)  Impact  of  policy 
on  risk  to  human 
life 

In 12/13 the fuel reduction burning target 
of  5%  of Victoria was  exceeded;  Phoenix 
modelling  indicates  that  this  "held" 
residual  risk  at  60%  (DEPI,  2013a).  In 
13/14,  only  one  third  of  planned  fuel 
reduction  burning  took  place  due  to 
unfavourable  weather  conditions  (both 
too wet and too dry), yet total area burnt 
again  exceeded  the  target  because  of 
wildfires  (DEPI,  2014).  Despite  exceeding 
the targets, residual risk to lives was either 
held (12/13) or increased slightly (13/14). 
Incentives: On a per hectare basis, burning 
in  the highest  risk areas  (for example  the 
Dandenongs)  is  comparatively  costly  and 
more  difficult  than  burning  in  low  risk 
areas  such  as  the  Mallee  and  Murray 
Goulburn  (DEPI,  2013b).  A  hectares 
treated  objective  creates  a  perverse 
incentive  to  treat  large  areas of  low  risk, 
rather  than  the  smaller, more  costly  and 
difficult burns in high risk areas. 
Score: 2, policy partially meets the criteria, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

Best practice bushfire management (Gibbons 
et al., 2012; Penman et al., 2011; Penman et 
al., 2014) recommend the use of a risk‐based 
approach  to  determine  the  extent  and 
location  of  fuel  treatment  to  maximize 
protection to human life. 
Incentives: A risk‐based objective incentivizes 
investment  in  treatment  locations  which 
maximize risk reduction. 
Score: 4, policy fully meets the criteria to best 
practice  in  the  field with  currently  available 
information,  incentivizes  enhanced 
compliance with the Code of Practice. 

2)  Impact  of  policy 
on  risk  to  essential 
and  community 
infrastructure, 
industries  and  the 
economy 

Under  the  current  approach,  risk  to 
essential  assets,  economy  etc.  are  not 
systematically  included  in  decision‐
making,  although  there  is  movement 
towards this. 
Incentives:  Even  with  the  inclusion  of 
these  assets  the  perverse  incentive  to 
treat  large  areas  at  low  risk,  rather  than 
more  difficult  burns  in  high  risk  areas 
persists. 
Score: 1, policy partially meets the criteria, 
further  information  would  be  required, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

Risk  to  these  assets  could  be  systematically 
included  in a risk‐based approach  in order to 
optimize  risk  reduction  and  protection  of 
these  assets.  This  could  be  achieved  with 
further  investment  in  modelling  and 
community engagement. 
Incentives: A risk‐based objective incentivizes 
investment  in  treatment  locations  which 
maximize risk reduction. 
Score:  3,  policy  fully  meets  the  criteria, 
further  investigation  required,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 
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3)  Impact  of  policy 
on  resilience  of 
natural  ecosystems 
and  ecosystem 
services 

Under  the  current  approach  integrating 
ecosystem  resilience  considerations  into 
fuel reduction burn planning is at an early 
stage. 
Incentives:  The  primacy  of  the  hectares 
burned  target  dis‐incentivizes 
incorporation  of  ecosystem  resilience 
considerations because this value  is rarely 
benefited  by  the  large  burns  which 
contribute  significantly  to  achieving  the 
hectares  burned  target.  Using  fuel 
reduction  burning  to  enhance  ecosystem 
resilience  requires  a  strategic  approach 
informed  by  context  and  landscape 
specific  scientific  information,  one 
example  being  the  strategic  design  of  a 
landscape mosaic  (Bradstock et al., 2002; 
Parr  &  Anderson,  2006).  Ecosystem 
resilience can be actively harmed by  large 
scale  burns  when  they  destroy  micro‐
ecosystems  and  fauna  lack  alternative 
habitats within reach (New et al., 2010). 
Score:  0,  possibly  harmful,  incentives  do 
not enhance compliance with the Code of 
Practice. 

A  risk‐based  approach  could  include 
constraints  or  considerations  in  favour  of 
enhancing ecosystem services and resilience. 
Systematically  including  these considerations 
is  increasingly  recognised  as  crucial,  and 
research in DEWLP is already underway. 
Incentives: A risk‐based approach incentivizes 
the  strategic  consideration  of  all  costs  and 
benefits  of  potential  burns,  including 
environmental costs, risks and benefits. 
Score:  3,  policy  fully  meets  the  criteria, 
further  investigation  required,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 

4)  Impact  of  policy 
on  the  risks  from 
major fires 

At the regional  level, the  level and quality 
of  attention  to  mitigating  the  impact  of 
major  bushfires  under  the  current 
approach  has  varied  considerably  across 
the different  regions of Victoria, however 
there  is  movement  to  increased  use  of 
Phoenix RapidFire modelling, which is built 
on  extreme  risks.  A  state‐level  focus  on 
extreme  risk  would  require  significant 
changes  to  the  way  funding  is  allocated 
and may violate the hectares burnt target. 
Incentives: Efforts to mitigate the  impacts 
of major fires should be dedicated around 
strategic  assets,  in  particular  townships 
(Gibbons et al., 2012). However a hectares 
burnt  objective  creates  a  disincentive  to 
burn  around  townships  because  these 
burns  are  typically  smaller,  more  costly 
and more difficult. 
Score: 1, policy partially meets the criteria, 
further  investigation  required,  incentives 
do not enhance compliance with the Code 
of Practice. 

A  risk‐based  approach  would  favour  fuel 
treatment  to  protect  locations  such  as 
townships,  the  protection  of  which  is  the 
impetus for the focus on major fires. Further 
weighting  towards  protecting  against major 
fires could be achieved as the risk‐analysis  is 
specified. 
Incentives: A  risk‐based approach  creates an 
incentive  to  focus on mitigating  the  impacts 
of major fires because these are the fires with 
the highest risk. 
Score:  3,  policy  fully  meets  the  criteria, 
further  investigation  required,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 
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5)  Fuel  reduction 
burn  planning 
undertaken within a 
risk‐based 
framework 

Under  the  current  approach  there  is  a 
requirement  (as  set  out  in  the  Code  of 
Practice)  that  the  burning  undertaken 
contributes  to  reducing  risk,  in  the 
strictest  sense  it  is  a  risk‐based 
framework.  However  risk‐reduction 
objectives  sit  under  the  primary  hectare‐
based  objective,  and  there  is  no 
requirement  that  risk  reduction  is 
optimized. 
Incentives:  If  there  is  a  perception  that 
information  on  risk  may  point  towards 
smaller,  more  costly  or  more  difficult 
burns which do not contribute as much to 
achieving the hectares burned target, then 
this creates a dis‐incentive to work within 
a risk‐based framework. At the same time, 
a hectares burnt  target may also create a 
disincentive  for  further  burning  for  risk 
reduction once  the hectares burnt  target 
is reached. 
Score:  2,  fully  meets  the  criteria, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

A  policy  built  around  a  risk‐reduction 
objective  would  necessarily  be  undertaken 
within  a  risk‐based  framework,  seeking  to 
maximize risk reduction. 
Incentives:  A  risk‐reduction  objective  is  the 
natural objective stemming from a risk‐based 
framework. 
Score:  3,  fully  meets  the  criteria,  further 
research and refinement required,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 

6)  Impact  of  policy 
on  understanding 
the  role  of  bushfire 
in  the  Victorian 
landscape 

The  current  approach  focuses,  where 
possible,  on  using  fuel  reduction  burning 
where  it  will  protect  lives  and  assets. 
However  the  primacy  of  the  hectares‐
burnt objective may draw attention away 
from  the  differential  impacts  of  fuel 
reduction burning  in different  landscapes. 
By  focusing  on  the  number  of  hectares 
burnt  rather  than  the  risk‐reduction 
achieved,  a  hectare‐based  target  may 
increase  the  perception  that  prescribed 
burning "fixes" the bushfire risk problem. 
Incentives:  A  hectares  burned  objective 
creates  a  disincentive  to  understand  the 
complexities of bushfire risk in Victoria. 
Score:  1,  partially  meets  the  criteria, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

A  risk‐reduction objective  could be designed 
to  situate  fuel‐reduction  burning  within  an 
understanding  of  the  multiple  drivers  and 
solutions to bushfire risk in Victoria. 
Incentives:  a  risk‐based  approach  would 
incentivize  stakeholder  and  community 
engagement about what values they want to 
protect  and  the  viability  of  using  fuel 
reduction burning to do this. 
Score:  3,  fully  meets  the  criteria,  further 
research and refinement required,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 
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7)  Role  of 
community  and 
stakeholders  in 
planned  burning 
decision‐making 

Under the current policy we see efforts to 
engage  with  communities  and 
stakeholders  about  prescribed  burning  in 
their  local  area.  It  is  likely  that 
engagement  levels  vary  considerably 
across Victoria. 
Incentives:  A  hectares  treated  objective 
puts  a  significant  constraint  on  the 
capacity  for  communities  and 
stakeholders to have their views genuinely 
incorporated  into  decision‐making 
because  the  directive  to  burn  a  certain 
number  of  hectares  overrides  all  other 
considerations.  Hence  there  is  a 
disincentive  to  genuinely  engage 
communities and stakeholders. 
Score: 1, policy partially meets the criteria, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

A  risk‐reduction  objective  would  more 
holistically  involve  community  and 
stakeholders  in  planned  burning  decision‐
making, because they could be  involved with 
setting  the  risk‐reduction  target,  valuing 
assets  for  protection,  incorporating  burning 
with private actions. 
Incentives: A risk‐based approach incentivizes 
engagement  with  community  and 
stakeholders  because  they  are  essential  for 
determining  the  value  of  assets  at  risk  and 
the success of operations in high risk areas. 
Score:  4,  policy  fully meets  the  criteria with 
current  information,  incentives  enhance 
compliance with the Code of Practice. 

8)  Incentivizes 
shared 
responsibility 

In  line with  criteria  6  and  7,  the  current 
approach  is seeing mixed  results  in  terms 
of  integration with other (CFA, catchment 
authorities,  private  etc.)  bushfire 
management plans. 
Incentives:  A  hectares  treated  objective 
places a non‐negotiable fuel management 
responsibility  in the hands of DEWLP. This 
dis‐incentivizes  private  action  as 
stakeholders  and  communities  perceive 
the problem to be outside their sphere of 
influence and responsibility. 
Score: 1, policy partially meets the criteria, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

A  risk  reduction  objective would  necessitate 
coordination  of  public  and  private  actions 
because risk reduction cannot be achieved by 
a  public  authority  alone;  bushfire 
management  in  high  risk  areas  requires  a 
sharing  of  responsibility  because  the  risk  is 
complex. 
Incentives:  A  risk  reduction  objective would 
incentivize  coordination  with  CFA,  other 
authorities, and private land holders. Because 
a  risk  reduction  target  gets  people  talking 
about  risk,  their  own  role  in  creating  or 
reducing risk becomes clearer. 
Score:  4,  policy  fully meets  the  criteria with 
currently  available  information,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 
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9)  Adaptability  and 
policy sustainability 

The  logic behind  the current  requirement 
to  a  prescribed  number  of  hectares 
annually  is  confused  and  poorly 
documented.  It  is very difficult to adapt a 
policy  to  different  conditions  if  the  logic 
behind the policy objective  is not clear. A 
policy with a  rigid  requirement  such as a 
number  of  hectares  burnt  may  be 
unsustainable  because  as  conditions 
change  it becomes  increasingly  clear  that 
the policy  is  not  appropriate,  resulting  in 
the need for a significant policy review. 
Incentives:  A  hectares  burnt  requirement 
does  not  engender  an  incentive  to 
evaluate and learn from the efficacy of the 
policy  at  protecting  lives,  because  the 
policy  is  evaluated  on  how well  it  burns 
the  prescribed  number  of  hectares 
(activity)  rather  than  on  how  well  it 
protects lives (outcome). 
Score: 1, policy partially meets the criteria, 
incentives  do  not  enhance  compliance 
with the Code of Practice. 

Under  a  risk‐reduction  objective  periodic 
reviews  would  examine  how  much  risk‐
reduction  is  being  achieved  under  current 
and  future  scenario  conditions.  Because 
bushfire  'risk'  is  determined  by  jointly 
considering weather/climatic  conditions,  fuel 
loads,  and  land  use  patterns,  changes  in  all 
these would need to be incorporated into the 
review  process.  The  policy  is  sustainable 
because it is flexible to changing conditions. 
Incentives:  Policy  incentivizes  learning  and 
adaptation  to  changing  conditions  because 
the objective  is about  risk, which necessarily 
requires  periodic  measurement. 
Furthermore, because  the policy  incentivizes 
engagement  with  communities  and 
stakeholders,  the  level  of  the  risk  reduction 
objective can also alter over  time, without a 
significant shift in policy. 
Score:  4,  policy  fully meets  the  criteria with 
currently  available  information,  incentives 
enhance  compliance  with  the  Code  of 
Practice. 

10)  Transparency 
and monitoring 

Reporting  on  the  current  approach  has 
been  well  designed  to  communicate 
clearly  the  level  of  achievement  of  the 
primary objective ‐ to burn the prescribed 
number  of  hectares  annually;  this  is 
transparent in one sense. However it lacks 
transparency  because  it  focuses  on  how 
well  the  policy  has  burnt  the  prescribed 
number of hectares  (activity),  rather  than 
on how well the policy has reduced risk to 
lives  (outcome). While  Fuel Management 
Annual  Reports  are  improving  in  their 
analysis and reporting of the impact of the 
policy  on  risk  to  lives,  it  is  not  clear 
whether  any  counterfactual  exploration 
has  taken  place,  i.e.  whether  greater 
protection  of  live  could  have  been 
achieved  if  the  hectares  burnt  objective 
was violated. 
Incentives: Measuring and communicating 
compliance  with  the  primary  hectares 
burned  objective  is  relatively  easy. 
However  there  is  a  lack  of  incentive  to 
invest  in  measuring  and  communicating 
impact  on  risk  to  lives,  assets,  and 
ecosystems. 
Score: 1, policy partially meets the criteria, 
incentives do not point towards enhanced 
transparency and monitoring of protection 

Reporting  within  a  risk‐reduction  objective 
policy  would  require  reporting  on  whether 
actions taken have maximized risk reduction, 
and  what  risks  they  have  protected. 
Estimating  and  then  transparently 
communicating risk is an ongoing challenge in 
the  disasters  field  (Burrows  et  al.,  2014). 
Current  use  of  modelling  tools  and  novel 
ways  of  communicating  risk  are  already 
showing promise. 
Incentives:  Because  monitoring  and 
transparently  communicating  risk 
information  is  a  known  challenge,  the  focus 
on  risk  in  a  risk‐based  approach  would 
incentivize  improved  transparency  and 
monitoring  because  this  is  essential  to 
operations. 
Score:  3,  policy  fully  meets  the  criteria, 
further  investigation  required,  incentives 
enhance transparency and monitoring. 
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of lives. 

11)  Economic 
efficiency 

Cost‐effectiveness  has  not  been 
systematically or transparently included in 
decision‐making  about  fuel  reduction 
burning to date. BRCIM (2013) warns that 
the  cost‐effectiveness  of  the  current 
approach may be being hampered by  the 
hectare‐based target. This is supported by 
modelling by DEWLP which estimates that 
the  current  approach  is  achieving  a  risk 
reduction  of  18%,  whereas  a  more  risk 
based  approach  could  achieve  a  risk 
reduction  of  30%  for  the  same  budget. 
This  is  due  to  the  fact  that  it  is  usually 
more  costly  to  burn  smaller,  more 
strategic  areas  around  settlements which 
have  a  higher  pay‐off  in  terms  of  risk 
reduction (as supported by Penman et al., 
2014),  but  that  these  burns  are  dis‐
incentivized  in  favour  of  cheaper,  larger 
burns in lower risk areas with much lower 
risk reduction benefits. 
Incentives:  A  hectares  burned  objective 
can  create  a  disincentive  to  economic 
efficiency because it favours large burns in 
easy  to  treat  areas with  a  lower  upfront 
cost  to  agencies,  but  also  a  lower  return 
on risk reduction. 

The  literature  (for  example  Penman  et  al., 
2014),  BRCIM  (2013)  and  modelling  by 
DEWLP  indicates  that  a  risk‐reduction 
objective  would  be  the  most  cost‐effective 
option  for Victoria  in  terms of achieving  the 
highest benefit  in terms of risk reduction per 
dollar  spent  (30%  risk  reduction  as  opposed 
to  the  current  18%).  This  is  because  fuel 
reduction dollars can be directed where they 
will have the most impact on risk, rather than 
where they will have the most impact on any 
other measures. 
Incentives:  A  risk‐reduction  objective 
incentivizes  achieving  the  highest  risk 
reduction within the budget constraint. 
Score:  3,  policy  fully  meets  the  criteria, 
further  investigation  required,  incentives 
enhance economic efficiency. 
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Score: 1, policy partially meets the criteria, 
further  investigation  required,  incentives 
do not enhance economic efficiency. 
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12) Distribution and 
equity 

To  date  the  distribution  of  prescribed 
burns across Victoria has been determined 
by consideration of bushfire management 
zones,  fuel  loads,  treatable  area,  and 
political  considerations.  The  capacity  of 
this  approach  to  distribute  investment 
equitably  according  to  risk  is  constrained 
for  several  reasons:  a)  bushfire 
management zones are limited proxies for 
risk  so  their  inclusion only partly  includes 
risk; b) while the inclusion of a treatability 
criteria  is  sensible,  the  use  of  treatable 
area  in  determining  distribution  of 
investment  is biasing  investment  towards 
regions  that  have  large  treatable  areas 
that are  low  risk; and c)  the  requirement 
to  burn  and  constrained  community 
engagement  (see  criteria  7)  mean  that 
political considerations may be playing out 
in  terms  of  'path  of  least  resistance', 
which  further  biases  investment  away 
from  high  risk  but  more  complex  and 
contested landscapes around townships. 
Incentives:  A  hectares  treated  objective 
does  not  incentivize  a  distribution  of 
investment  based  on  risk,  instead  it 
incentivizes  investment based on where  it 
is  easier  to  achieve  the  hectare‐based 
target.  Furthermore,  the  primacy  of  the 
hectare‐based  target does not  incentivize 
community  engagement  and  strategic 
decision‐making which would be required 
to  effectively  incorporate  the  equity 
dimension. 
Score: 1, policy partially meets the criteria, 
further  investigation  required,  incentive 
structure  does  not  enhance  distribution 
and equity. 

A  risk‐based  approach  would  determine 
distribution  based  on  a  transparent  process 
grounded  in  the  distribution  of  risk  across 
Victoria.  Social  vulnerability  could  also 
potentially be included to weight in favour of 
more vulnerable regions or groups. 
Incentives:  A  risk‐reduction  objective  would 
incentivize  investment  as  distributed 
according  to  need  (risk),  meeting  the  risk‐
based distribution/equity criteria. 
Score:  3,  policy  fully  meets  the  criteria, 
further  investigation  required,  incentives 
enhance distribution and equity. 

 

Aggregating the scores we find that the hectare based policy scored 13 out of a maximum 48, while 
the risk based policy scored 40 out of 48. 
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DATA ANALYSIS  OF BUSHFIRE  FUEL MANAGEMENT PRE AND POST THE VBRC 

Preliminary analysis and literature review indicates that increased investment and strategic oversight as 
mandated by the VBRC has resulted  in an  improved management of bushfire risk  in Victoria,  including 
the use of fuel reduction burning. 

A quantitative analysis of the  location and risk outcomes of fuel reduction burning pre‐ and post‐2009 
would be possible using Phoenix RapidFire and data on fuel loads going back several decades, data that 
we  understand  is  available  to DEWLP. Qualitatively we  can  see  that  the  policy  and  practices  of  fuel 
reduction burning has  improved significantly following the implementation of the recommendations of 
the Bushfires Royal Commission. 

An analysis of Fuel Management Reports (DEPI, 2013a; DEPI, 2014), the Victorian Bushfire Risk Profiles 
(DEPI, 2013b) and discussions with DEWLP show  increasing  investment  in fuel reduction burning post‐
2009, coupled with a concerted movement  towards  incorporating  risk  information  into  fuel  reduction 
burning decision‐making; this finding  is consistent with the findings of the Bushfires Royal Commission 
Implementation Monitor (BRCIM, 2013). This enhanced use of risk information is largely being facilitated 
by  increased  refining  and  use  of  the  Phoenix  RapidFire  bushfire  risk  simulation  model,  which  has 
developed significantly since 2009. 

However, as elaborated on by the BRCIM (2013, p. 62‐64) and reflected in the policy analysis above, we 
find that in the post‐2009 period efforts to base decisions about fuel reduction burning on the actual risk 
to lives and property remains constrained by the requirement to burn 5% of Victoria annually. 

PERFORMANCE TARGET RECOMMENDATIONS 

The policy evaluation presented in this report has been undertaken with a forward looking orientation. 
It  is  important that Victoria pursues a fuel management policy which will serve  it well  in the medium‐
term, and be adaptable and sustainable (see criteria 9). The context under which the fuel management 
policy will operate  is one where bushfire risk  is  increasing. Bushfire risk  is  increasing  in Victoria due to 
population  growth  in peri‐urban  areas  (Hughes & Mercer,  2009),  and  increasing  severe  fire weather 
resulting from climate change (Hennessy et al., 2005). 

The  criteria developed  to assess  the policy options  for  fuel management were based on  the Code of 
Practice for Bushfire Management  in Victoria (DSE, 2012) and best practice  in policy evaluation theory 
generally  and  disaster  policy.  The  Code  of  Practice was  updated  in  response  to  the  Bushfire  Royal 
Commission recommendations, and reflects the state‐of‐the‐art of disaster risk management policy and 
practice (Burrows et al. 2014). 

The policy assessment  shows  that  the policy based on  the  risk based objective  rates better  than  the 
policy based on the hectares based objective across all of the 12 criteria. 

EFFECTIVENESS AT PROTECTING LIVES, PROPERTY AND ECOSYSTEMS 
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While this assessment did not include any weighting of criteria, of particular importance are the first five 
criteria, which deal with the capacity of the policy to protect  lives, property, and ecosystems from the 
impacts of extreme bushfires. The risk based policy rates better than the hectare based policy against 
these criteria because the policy objective creates an incentive to direct attention to where it will have 
the biggest impact on protecting lives, property, and ecosystems. The hectare based policy on the other 
hand,  engenders  a perverse  incentive  to  treat  large  areas of  low  risk,  rather  than  the  smaller, more 
costly and difficult burns  in high  risk areas. Available data  and  reports  suggest  that despite DEWLP’s 
concerted effort to direct operations according to risk, this perverse incentive structure  is in fact being 
realised in practice. 

STAKEHOLDER AND COMMUNITY ENGAGEMENT 

Assessment  against  criteria  6‐8  relates  to  the  way  the  policies  scenarios  foster  engagement  with 
stakeholders and communities. Here we find that the strict requirement to burn a number of hectares 
annually limits the scope for genuine engagement because the burning of a certain number of hectares 
is decided before stakeholders or community have a say. There is a risk that the prescriptive nature of 
the hectare  target  creates  a perception within  the  community  that bushfire  risk  is being handled by 
“someone else” and is not their responsibility. 

SUSTAINABILITY OF THE POLICY 

Criteria 9 and 10  relate  to  the way  the policy  lends  itself  to  learning and adapting  to environmental, 
socioeconomic  and  governance  changes.  We  find  that  the  hectare  based  target  is  relatively  rigid 
compared  to  a  risk  based  target. A  risk  based  target  easily  adapts  to  changes  in  community  values, 
environmental changes and socio‐demographic  trends because these are all part of  the “risk” picture. 
While a hectare objective is relatively easy to measure, this measurement does not provide information 
about how well the hectare objective is actually protecting lives, property, and ecosystems. Even if this 
information  is  collected  under  a  hectare  based  target  (which  is  current  practice),  there  is  no  clear 
mechanism for adapting the objective according to lessons learned. 

ECONOMIC EFFICIENCY 

We defined efficiency in terms of the amount of protection to lives provided by each dollar spent on the 
policy.  Modelling  by  DEWLP,  the  literature  and  other  external  modelling  all  concur  that  the  risk 
reduction objective is more economically efficient than the hectare based policy. This is because budget 
allocation tends to be optimized according to the objective of the policy; if the objective of the policy is 
to burn hectares, then this incentivizes spending towards large burns which typically have lower returns 
in terms of risk reduction. 

DISTRIBUTION AND EQUITY 

In assessing the policies against the distribution and equity criteria, we assumed risk to human life as the 
primary concern. Since the risk based policy also prioritizes risk to human life, this came out better than 
the hectare based policy. Current practice  for distributing  fuel  reduction  investment across Victoria  is 
not transparent and reports  indicate  it  is only  loosely based on risk to human  life. A risk based policy 
would  direct  investment  towards  location with  the  highest  risk  of  loss  of  human  life,  and  could  be 
augmented  with  socioeconomic  vulnerability  criteria  and  minimum  treatment  requirements  in  all 
regions. 
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POLICY TARGET EVALUATION CONCLUSION 

Following the evaluation of the two policy target options, we find that the policy based on a risk 
reduction objective performs better against all criteria than the policy based on a hectare objective. 
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ADDITIONAL APPROACHES TO BUSHFIRE RISK REDUCTION 

In specific circumstances fuel reduction measures other than planned burning could provide value. Non‐
burning approaches  include various  forms of mechanical  fuel removal  (logging, slashing, thinning etc), 
defoliants and weedicides, and the use of goats or other intensive browsers.  

They  can  be  especially  useful where  high  value  assets  are  involved  and where  there  is  a  significant 
health or  financial risk  from smoke or  fire. These measures generally have  few  if any off‐site  impacts, 
and avoid  the health  related effects of  smoke, and  the  carbon outputs of burning.    Smoke  can have 
other negative impacts such as tainting grapes intended for wine production.   

Another area where non‐burning measures could be of value  is where the asset  is very high value and 
cannot  be moved  to  safety  should  the  planned  burn  escape.  This  could  include  endangered  species 
habitats, water catchments, high value crops and buildings.   

FUEL MANAGEMENT IN CONTEXT: 

Fuel management as examined in this report is an important part of overall bushfire risk management.  
Fuel management deals with  the “hazard” part of  the  risk equation set out above.  (Ignition control  is 
also an important part of hazard reduction.)  Other important elements in the management of bushfire 
risk include exposure and vulnerability.  Exposure to bushfire hazard can be managed through land‐use 
planning,  and  importantly  through  warnings  and  emergency  management  whereby  people  are 
temporarily removed  from  the area at  risk. The vulnerability of what  is exposed can be addressed  for 
example, through building and landscaping regulations, insurance, and emergency planning.  



 Fuel management options analysis March 2015 

 
Risk & Community Safety, School of Mathematical & Geospatial Sciences, RMIT University                                    22 
 

 

REFERENCES  

Blanchi et al. (2008) “Meteorological conditions and wildfire‐related house loss in Australia” 
International Journal of Wildland Fire 19(7): 914‐926. 

Bradstock et al. (2002) http://www.publish.csiro.au/?paper=WR02114 

BRCIM (2013) Bushfires Royal Commission Implementation Monitor: Annual Report 2013, State 
Government of Victoria, Melbourne, http://www.bushfiresmonitor.vic.gov.au/resources/0fc7b6b6‐
0b6a‐42cd‐bd81‐38dd4a91289d/7750+brcim+annual+full+report+v2+web.pdf 

Burrows et al. (2014) Expert Reference Group – Bushfire Management Reform, commissioned by 
Department of Environment and Primary Industries, State Government Victoria, Melbourne, 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0007/278044/ERG‐report.pdf 

COAG (2011) National strategy for disaster resilience: building our nation’s resilience to disasters, 
Council of Australian Governments, Canberra, ACT 

DEPI (2014) Response to Expert Reference Group – Bushfire Management Reform, Department of 
Environment and Primary Industries, State Government Victoria, Melbourne, 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0009/278046/DEPI‐branded_ERG‐
Response_20141007.pdf 

DSE (2012) Code of Practice for Bushfire Management on Public Land, Victorian Government 
Department of Sustainability and Environment, Melbourne, 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0008/179783/Code‐of‐Practice‐for‐Bushfire‐
Management‐on‐Public‐Land.pdf 

DEPI (2013a) Reducing Victoria’s Bushfire Risk on Public Land: Fuel Management Report 2012–13, 
Department of Environment and Primary Industries, Melbourne, http://www.depi.vic.gov.au/fire‐and‐
emergencies/planned‐burns/planned‐burns‐this‐season/?a=236779 

DEPI (2013b) Victorian Bushfire Risk Profiles: A foundational framework for strategic bushfire risk 
assessment, Department of Environment and Primary Industries, Melbourne, 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0012/235101/Victorian‐Bushfire‐Risk‐
Profiles_WEB2.pdf 

DEPI (2014) Reducing Victoria’s Bushfire Risk on Public Land: Fuel Management Report 2013–14, 
Department of Environment and Primary Industries, Melbourne, 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0003/278121/DEP‐8422‐Fuel‐Management‐Report‐
2013‐14_F.A_web.pdf 

Fernandes and Botelho (2003) ‘A review of prescribed burning effectiveness in fire hazard reduction’ 
International Journal of Wildland Fire 12: 117‐128 http://publicationslist.org/data/pfern/ref‐
9/Fernandes_Botelho%202003_IJWF.pdf 



 Fuel management options analysis March 2015 

 
Risk & Community Safety, School of Mathematical & Geospatial Sciences, RMIT University                                    23 
 

Fire Services Commissioner Act 2010 (Vic) (No. 73 of 2010) s 3 

Gibbons et al. (2012) ‘Land management practices associated with house loss in wildfire’ PLoS One, 7 1), 
e29212. http://ro.uow.edu.au/cgi/viewcontent.cgi?article=7774&context=scipapers 

Hennessy et al. (2006) Climate change impacts on fire‐weather in south‐east Australia, Commonwealth 
Scientific and Industrial Research Organisation, 
http://www.climatechange.vic.gov.au/__data/assets/pdf_file/0020/73208/Fireweatherclimatechange20
05.pdf 

HM‐Treasury (2011) The Magenta Book: Guidance for Evaluation, Her Majesty’s Treasury, London, UK 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/220542/magenta_bo
ok_combined.pdf 

Hughes and Mercer (2009) 'Planning to reduce risk: the wildfire management overlay in Victoria, 
Australia', Geographical Research 47(2): 124‐141. https://researchbank.rmit.edu.au/view/rmit:5937 

IPCC (2007) Climate Change 2007: Mitigation, Contribution of Working Group III to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate Change [B. Metz, O.R. Davidson, P.R. 
Bosch, R. Dave, L.A. Meyer (eds)], Cambridge University Press, Cambridge, United Kingdom and New 
York, NY, USA., XXX pp. http://www.ipcc.ch/pdf/assessment‐report/ar4/wg3/ar4_wg3_full_report.pdf 

New et al. (2010) “Planned fires and invertebrate conservation in south east Australia” Journal of Insect 
Conservation 14(5):567‐574. 

Parr and Anderson (2006) “Patch Mosaic Burning for Biodiversity Conservation: a Critique of the 
Pyrodiversity Paradigm” Conservation Biology 20(6): 1610–1619 
http://onlinelibrary.wiley.com/doi/10.1111/j.1523‐
1739.2006.00492.x/abstract;jsessionid=069DCD7EFC78AA393D64441E8B362E36.f01t02?deniedAccessC
ustomisedMessage=&userIsAuthenticated=false 

Penman et al. (2011) ‘Prescribed burning: how can it work to conserve the things we value?’ 
International Journal of Wildland Fire 20: 721–733. 
http://www.academia.edu/7651198/Prescribed_burning_how_can_it_work_to_conserve_the_things_w
e_value 

Penman et al. (2014) ‘Reducing wildfire risk to urban developments: simulation of cost‐effective fuel 
treatment solutions in south eastern Australia’, Environmental Modelling and Software 52: 166‐175. 
http://ro.uow.edu.au/smhpapers/1299/ 

Teague, B, McLeod, R, Pascoe, S (2010) 2009 Victorian Bushfires Royal Commission: final report, State of 
Victoria: Melbourne, Australia 

Villanueva (2011) Learning to ADAPT: monitoring and evaluation approaches in climate change 
adaptation and disaster risk reduction – challenges, gaps and ways forward, SCR Discussion Paper 9, 
http://community.eldis.org/.5a093c0d 



 Fuel management options analysis March 2015 

 
Risk & Community Safety, School of Mathematical & Geospatial Sciences, RMIT University                                    24 
 

 

AUTHOR BIOGRAPHIES  

JOHN HANDMER 

Professor  John Handmer  leads RMIT’s Centre  for Risk and Community Safety and  its Human Security 
Program.  He  was  also  Convener  of  the  National  Climate  Change  Adaptation  Research  Network  for 
Emergency  Management,  and  Principle  Scientific  Advisor  for  the  Bushfire  CRC.  He  holds  adjunct 
professorial positions at ANU and the Flood Hazard Research Centre in London. He works on the social 
and economic aspects of climate change adaptation and fire and emergency management.   

ADRIANA KEATING 

Ms Adriana Keating has been a Research Economist with the Centre for Risk and Community Safety for 
eight  years.  She  also holds  the position of Research  Scholar  at  the  International  Institute of Applied 
System Analysis (IIASA)  in Austria, within the Risk, Policy and Vulnerability program. She works on the 
economics of disasters and climate change adaptation, with particular  reference  to valuing  intangible 
impacts, the risk of maladaptation and decision‐support methodologies. Her skills include incorporating 
socio‐ecological dimensions into economic analysis and vice versa, especially in regards to questions of 
resilience and vulnerabilities. 

 









D
E

D
JT

R
_8

97
7_

04
/1

5

Inspector-General for  
Emergency Management


	Contents
	1.	Executive summary
	1.1	Background 
	1.2	Scope
	1.3	IGEM’s approach
	1.4	The VBRC, DELWP’s response, ERG and BRCIM
	1.5	Recommended form of performance target for 
Bushfire Fuel Management 
on Public Land
	1.6	DELWP’s readiness to transition to a risk reduction target
	1.7	Complementary performance measures
	1.8	Assurance
	1.9	Concluding remarks

	2.	Introduction 
	2.1	Scope of the Review
	2.2	Structure of this report
	2.3	Acknowledgements

	3.	Background
	3.1	Planned burning in Victoria
	3.2	The 2009 Victorian Bushfires Royal Commission (VBRC) Recommendation 56 
	3.3	Stakeholders and organisations
	3.4	Risk

	4.	IGEM approach
	4.1	Future form of performance target 
	4.2	Complementary performance measures 

	5.	Written submissions
	5.1	Call for submissions
	5.2	Summary of written submissions

	6.	�The VBRC, DELWP’s response, 
ERG and BRCIM
	6.1	Policy context

	7.	�Recommendations on the future form of performance target for bushfire fuel management on public land
	7.1	Policy evaluation
	7.2	A risk reduction target versus 
a hectare-based target
	7.3	Complementary approaches 
to bushfire fuel reduction 

	8.	�Recommendations on complementary measures of performance
	8.1	Water quality
	8.2	Air quality
	8.3	Measures of public accountability

	9.	Assurance
	10.	Concluding remarks
	11.	References
	Appendix 1
Letter of Request
	Appendix 2
	Appendix 3 
Advertisement used in 
the call for written submissions

	Appendix 4 
Options analysis: Centre for Risk and Community Safety, RMIT University

