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summary
Householders living in fire-prone bushland areas recognised the high fire danger on 
their doorsteps, but many may treat fuel hazard reduction as a low priority.

This study explored how householders perceived the value and risks of living in or near 
bushland and analysed the complex mix of hazards, risk, benefit and value perceptions 
that influenced the way they approached fire hazard.

The researchers interviewed householders in four fire-prone communities in rural NSW 
to determine their perceptions of forest fuel hazards and capture insights on the qualities 
in the natural landscape that they valued. These insights were combined with data 
obtained from comprehensive statistical modelling of fire risk and estimated probability 
of house loss within these communities.

The study revealed that nearly all residents preferred a low‐fuel, open forest in adjacent 
bushland for bushfire hazard reasons. Most also preferred the low‐fuel forest for amenity. 
However, most houses were exposed to adjacent fuel hazard levels that placed them at 
a relatively high level of potential risk. The study also identified a sub-set of residents 
who could accurately identify hazard, but who didn’t necessarily take action on their 
perceptions of risk. This was due to a variety of reasons, such as their personal estimation 
of the chance of fire reaching their properties and their competing lifestyle priorities, 
such as time, money and resources.

aBOuT THIs PrOJeCT
This Fire Note summarises some aspects of the research from the Social construct of fuels 
in the interface project 1 within the Bushfire CRC theme, Understanding Risk.
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CONTeXT
This research examined whether landscape 
features, such as dense bush and vegetation, 
which attract people to live in, or near, 
bushland, are the same features that pose 
the greatest bushfire hazard.

BaCKGrOuND
increasing numbers of people are choosing 
to live in fire-prone landscapes where they 
face the risk of losing their homes and 
property. There are a number of factors which 
contribute to the appeal of living at this 
Wildland urban interface (Wui), and one 
of the major attractions is the actual ‘wild’ or 
bushy character of the landscape.

evidence gained from research into past 
bushfires shows that the management of 
the zone immediately around a house is 
critical to minimising bushfire risk. This 
zone includes the house, its construction 
and condition, the garden and, to a lesser 
extent, surrounding vegetation for up to one 
kilometre. residents can improve the chance 
of protecting their home significantly through 
adequate risk reduction and preparation 
initiatives. These measures include removing 
vegetation touching the house and reducing 
potential fuel sources in the ‘home ignition 
zone’ (within 30metres of the house), as well 
as purchasing firefighting equipment and 
developing a survival plan.

The removal of vegetation to reduce fire risk 
can also reduce the perceived amenity value 
for some residents, resulting in a potential 
conflict in values.

BusHFIre CrC researCH
This research investigated whether people 
were reluctant to remove the vegetation 
around their homes in an effort to retain 
the natural amenity and character of their 
properties, and whether this left them 
inadequately prepared for bushfire.

The methodology
The research team used a combination 
of interviews and empirical modelling to 
investigate the nexus between risk and 
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  Defence mechanisms. Landscaping provides an attractive outlook and reduces the fire risk.
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amenity. in the first part of the project, they 
conducted semi-structured interviews with 
65 residents in four fire-prone rural bushland 
NsW communities: Mount Wilson, Bilpin, 
Bowen Mountain and Wamboin. Participants 
completed a questionnaire, prior to each 
interview, which collected demographic data 
and captured a sense of the qualities they 
valued most about their immediate landscape 
and environment. These qualities included 
features and benefits such as “peace and quiet”, 
“lifestyle” and “feeling close to nature”. a large 
amount of interesting data was captured via 
the interview process, but remains beyond 
scope of this specific Fire Note. 

Participants were also asked to view and 
rank, by order of preference, a series of five 
photos of local forest, which each showed 
increasing densities of ground and shrub 
cover. They were asked to rank the photos 
according to their preference in three key 
areas: minimising fuel hazard, aesthetics (how 
pleasant the scene was to view) and recreation 
(which scene where they would most like to 
spend leisure time).

in the second part of the project, the 
researchers applied a statistical model to 
examine historic house loss within NsW 
during the period 2001-2009. This was used 
to build on key house loss research from Black 
saturday (Victoria 2009) (gibbons et al. 2012; 
Price and Bradstock 2013). 

in particular, the researchers assessed whether 
factors affecting the NsW losses, which 
occurred in much milder weather conditions, 
were consistent with those derived from 
studies of Black saturday losses. a total of 
309 damaged and 618 unburnt houses, which 
had been exposed to one of 28 fire events in 
which house losses occurred, were examined. 
The model was developed through Principal 
Component analysis and a generalised 
additive Mixed Modelling approach. it was 
applied to the properties of the residents 
interviewed to calculate a relative estimate of 
the risk of loss to bushfire.

researCH OuTCOmes
Identification of bushfire hazard 
Notably, all residents interviewed for the study 
were able to accurately identify different levels 
of fuel hazard. for example, they correctly 
ranked images with the lowest actual fuel 
hazard score as ‘low risk’. This outcome 
contrasted with the findings of some previous 
studies, which found that a major barrier to 
fire preparedness was the residents’ inability to 
perceive hazard. The researchers suggest that 
the ability to identify hazard demonstrated 
by participants in the current study may have 
been due to their personal experience with 
fire. for example, 91 per cent of the residents 
interviewed had seen fire burning vegetation 

of attitudes toward the amenity and hazard 
posed by neighbouring forest among the 
residents.

modelled risk
The model, which best described the risk of loss 
due to fire, consisted of four key variables: slope, 
proximity, distance to nearest water body and 
ground cover. The risk of loss increased with 
slope, where houses were close together (seven 
metres apart), but this effect was minimal where 
houses were further apart (50 metres). The risk 
of loss also increased where the distance to the 
nearest water body (swimming pools, ponds, 
dams) increased, and when vegetation cover 
within the garden was high (within 20 metres of 
the house).

and 77 per cent had experienced fire directly 
(their house was threatened in the past or 
they had helped defend a neighbour’s house). 
This represented a much higher level of 
experience with fire than indicated in some 
previous studies. Media reports from recent 
catastrophic fire events, as well as advertising 
and community engagement activities within 
their local areas, may have also assisted with 
increased awareness of fire hazard and risk.

The outcomes for ranking of aesthetics and 
recreation were much more varied than for 
bushfire hazard, with a large group of people 
preferring forest relatively free of under-storey 
and a smaller group preferring dense forest 
for both values. This reflected a diversity 

  Examples of the images used to assess perceptions of increasing fuel hazard. 
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risk and amenity/recreation trade-offs 
The risk model was developed to estimate the 
relative chance of loss (given the hypothetical 
occurrence of a fire) for the houses in the 
study. The mean predicted probability of house 
loss for the 65 houses was 0.43, indicating a 
substantial potential risk should a fire occur. 
There was considerable variation in risk among 
houses, and in particular there was a higher 
risk in Bowen Mountain than within the other 
three communities. This was largely due to the 
close proximity of houses and higher garden 
vegetation cover within this location.

The study then tested whether the relative 
risk of house loss was related to householder 
perceptions of value (from the pre-interview 
questionnaire). The statistical modelling 
of the probability of house loss identified 

community (Bowen Mountain, Mt Wilson, 
Bilpin or Wamboin) and high lifestyle values 
as key factors possibly influencing risk. 

This was consistent with previous work that 
identified lifestyle priorities as having a major 
influence on choices to prepare for bushfire 
risk. given that residents demonstrated 
that they understood the fire hazard, this 
finding could indicate that hazard is not their 
highest priority when making decisions about 
managing their properties. 

There are a number of reasons why fire hazard 
might be generally high, and particularly high 
among certain groups of people, despite the fact 
that they recognise fire hazard. first, people may 
be willing to knowingly tolerate the existence of 
hazardous vegetation on their properties because 
they perceive that the chance of fire reaching 

their property is low. second, residents may 
not act on their hazard because of motivational 
barriers, which might be psychological, practical 
or financial: the ‘dilemmas of everyday life’ 
(eriksen and gill 2010). 

among all the other tasks required to live and 
enjoy their lifestyle, bushfire preparedness 
may be low on the list. Many of these 
residents may be amenable to maintaining 
their surrounding vegetation in an open, 
low fuel state, and this concurs with studies 
undertaken within the us (Mcaffrey 
et al. 2013). Thus, the key to improving 
preparedness relies less in educating people 
about how to reduce hazard and more in 
assisting them to take action.

risk factors
The research identified four factors that 
influence the risk of house loss in bushfire: 
slope, garden vegetation, distance to other 
houses and distance to water bodies. These are 
not surprising, but add to a growing body of 
knowledge that highlights similar factors from 
fires in varying weather conditions and regions. 

The findings reiterate the importance of the 
home ignition zone (within 30 metres of the 
home) as the critical area for risk reduction. 

eND user sTaTemeNT
People value living close to bushland and 
this research gives useful insights into 
how they view and approach bushfire 
hazards on their properties.

This study is the first I’m aware of that 
investigates the connections between 
assessed risk, perceptions of risk, and 
amenity values in the context of bushfire 
management. 

The results improve our understanding of 
why some people are aware of the bushfire 
risks where they live and yet do not take 
action to safeguard their properties. The 
findings reveal that most householders in 
these high bushfire risk areas recognise 
the fire hazards, but place a higher 
priority on other management and 
lifestyle issues for their properties. 

 This suggests that fire agencies need to do 
more than just educate about removing 
fire hazards to motivate action. Providing 
detailed risk information and offering 
physical support for fuel reduction 
activities on properties (among other 
options) may further encourage people to 
make fire preparation and management a 
higher priority or overcome some of the 
barriers to taking action.

– mike Wouters, senior Fire ecologist, 
Department of environment, Water and 
Natural resources, south australia

  Bowen Mountain: a community with relatively high fire risk. © 2013 Google
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in practical terms, the results provide an 
empirical basis for formulating advice for 
householders. The models could be converted 
into maps of risk, if a suitable means were 
found to map the fine-scale features in the 
models (for example water-bodies and garden 
density). such maps would quantify the 
likelihood of house loss given exposure to a 
fire (of unknown intensity). By combining 
such a map with other empirically derived 
maps of the probability of ignition and fire 
spread to the Wui, a total fire risk map could 
be developed. 

The models could be used to estimate the 
benefit gained from altering any of the 
determinants, such as reducing garden density 
or increasing the separation between houses 
when planning future developments in similar 
environments.

HOW COuLD THe researCH Be useD?
Implications for bushfire hazard reduction 
all research respondents could identify 
hazardous fuel conditions in forest, and most 
favoured forest with relatively low bushfire 
hazard for aesthetic and recreational value. 
This indicates that people could be amenable 
to actions to reduce fuel hazard on or adjacent 
to their properties, as has been found in the 
us. This would only pose a conflict for a 
minority of people who valued lifestyle and 

NOW WHAT?
What three things stand out for you about 
the research covered in this Fire Note? 
What information can you actively use, 
and how? Tools are available at  
www.bushfirecrc.com/firenotes to help, 
along with activities you can run within 
your team.

Activity sheet 6  

six hAts reflection
PUrPose
This activity sheet is designed for you to lead a discussion with your team to consider what issues raised by the Fire Note should be 
taken forward by your team. 

oUtcoMe
Leading this discussion will enable consideration and agreement on:

•	 ‘What’  i.e. the key issues raised by the Fire Note.

•	 ‘So what’  i.e. which of these are applicable to the team? 

•	 ‘Now what’ i.e. what could be achieved by the team in the future.

sUitABility of Activity
This activity can act as a prompt or lead in for a planning session that relates to the Fire Note topic. It could also be used as a 
knowledge or team development activity during a regular team meeting. You’ll need to judge how long you’d like to spend on the 
activity. It can take anywhere from 20 minutes to 90 minutes depending on the depth you go into and the follow-up actions identified.

Team leaders should also consider using this as a training and development tool for new staff to get them familiar with recent research 
and its potential applicability. 

instrUctions
1. Get each member of the team to read the Fire Note that you’ve selected. Give them 5-10 minutes of quiet time to do this. 

2. As people finish reading (some will be faster than others) get them to write down three issues that stood out to them from the 
Fire Note.

3. Once everyone has completed reading the sheet, lead them through the Six Hats exercise (see attached). Each person should 
complete this on their own without discussion. Let participants know they’ll have about 90 seconds to answer each question. 
This focuses on the real top of mind issues, rather than peripheral ones.

4. Read out the first question. Allow about 90 seconds for completion. When you can see that most people are finished, move on 
to the second question on so on. Make sure there is no chatting or side conversations going on. 

5. Once everyone has completed their sheet, go around the group to get their answers. To increase participation it may be best to get 
one answer from each participant. i.e. ask Jan about her answer to question 1, then seek responses from others. Then ask for Alex’s 
response to question 2, then seek responses from others. Continue with this approach until the group has discussed each question.

6. With the information generated, identify which area you’d like to explore further with the team. Choosing from either of the 
opportunities, threats or vision sections will give you plenty to go on with.

7. For example you could use the opportunities and threats sections to develop strategies with the team. 

8. Do this by getting the team to agree on the top three opportunities and the top three threats.

9. Then divide into two groups. Group A’s task is to identify three strategies for each opportunity. Group B’s task is to identify three 
strategies for each threat. The attached templates can be used to assist this.

10. Get both groups to report back and agree on responsibilities for implementing the strategies.

11.  Finish up by summarising the issues raised and the ideas for the future. Get these written up and have a copy for each member 
of the team within the coming week.
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favoured dense forest. The fact that there was 
a relatively high fire risk in these communities 
was probably due to competing demands 
on residents’ time and resources, or their 
underestimation of the chance that a fire 
could reach the vicinity of their property.

fire agencies face two challenges. The first 
is dealing with people who want to live 
among dense forest in terms of assisting 
them to manage fuel sources and other fire 
preparation methods. The second is reducing 
the risks among people who are willing to do 
so, but face some barrier. The solution may be 
to offer practical assistance in managing fuels 
and preparing houses.

FuTure DIreCTIONs
The statistical models developed for this 
research provide an explanation for only a 
small proportion of the variation in house 
loss. One of the main reasons is that the 
researchers may not have known what house 
defence activities were undertaken. 

The role of timely deployment by firefighters 
was cited by many residents as an important 
reason for the relatively minor impact of the 
state Mine fire that threatened Bilpin and Mt 
Wilson in 2013. 

further research into the factors that 
contribute to successful house defence is a 
priority for the future.
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  Most research respondents could identify hazardous fuel conditions in forest, and most favoured 
forest with relatively low bushfire hazard for aesthetic and recreational value.


