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1 Executive Summary 

Despite substantial efforts in koala research, there is still uncertainty relating to the most cost-
efficient management actions to improve the status of koalas in NSW. The aim of this project 
was to develop an understanding of the key knowledge gaps impeding the successful 
management of koala populations in the wild across NSW. This understanding led to the 
development of a series of research questions, targeted at addressing the uncertainty that, if 
resolved, will provide the most benefit to the viability of koalas in NSW.  

In this project, the steps of structured decision making were used to: 

i) Specify the management objective and associated performance measure: a long-
term genetically diverse and viable koala population in NSW (OEH 2018a), 
measured in the workshop as the number of breeding female koalas in the wild 
(per Koala Management Area -KMA) in 60 years (2079).  

ii) Identify the key threats to the persistence of koala populations in six different 
Koala Management Areas (KMAs) across NSW, then develop a series of alternative 
management actions that could be employed to reduce the impact of the key 
threats.  

iii) Use structured expert elicitation to predict the consequences, with uncertainty, of 
the alternative actions on the persistence of koala populations in six different 
KMAs across NSW. Predictions were made under two climate change scenarios.  

iv) Use a sensitivity analysis to explore the uncertainty around the efficacy of the 
alternative management actions, as a way to prioritise where research could most 
effectively be applied to inform the management of koalas in NSW. 

Workshop findings suggest that: 

• Participants specified ~24 threats to koalas across NSW, with major threats including 
habitat loss and habitat fragmentation, disease, bushfires, cars and roads, and climate 
change (including drought and heatwaves). 

• Many threats were shared across KMAs. For example, Habitat Loss (and Habitat 
connectivity Loss/Fragmentation) was consistently listed by respondents as the first-
ranked threat across all KMA’s. Likewise, the threat posed by Disease was relatively 
consistent as a top three threat. As expected, the frequency to which key threats were 
mentioned by experts, and their ranking, did vary across KMAs. For example, Cars and 
Roads were considered a greater threat by more participants in KMA1 and KMA2, more 
participants viewed Bushfires and wildfires as a number one threat in KMA3 and KMA5, 
and Climate Change was considered as a higher ranked threat in KMA5 and KMA6. 

• Using structured elicitation, the consequences of 14 actions (targeted at the key 
threats) were predicted for the year 2079. The following actions were identified as 
being of most value for targeting for potential research questions, given uncertainty 
about climate change. The relevant KMA is noted in brackets, though the associated 
research questions could be relevant to any region with the associated key threat: 
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o Habitat Restoration (KMA2 and 4) 
o Climate Change Refuges (KMA5) 
o Climate Change Water Supply (KMA6) 
o Habitat Logging Controls (KMA1) 
o Disease Insurance Population (KMA6) 
o Fire Asset Protection (KMA3 and 5) 

• The remaining actions were, comparatively, unlikely to be implemented or unlikely to 
have a positive effect on koala abundance (or both).  

• 18 key research questions have been identified to assist the implementation of the 
Koala Strategy. Prioritisation of these research questions is dependent on the size of 
the research budget, and the estimated likelihood of the different climate change 
scenarios. However, it would appear research into habitat restoration should be 
prioritised, as the predicted gains for koalas are greatest, despite budget and 
uncertainty due to climate change. Examples of relevant research questions and topics 
include: 

o ‘Future proofing’ revegetation 
o What is adequate habitat? 
o Strengthening private land partnerships 
o What private land is most at risk and the most valuable to protect?  

It is expected that stakeholders may have different views about what constitutes a research 
priority for koalas across the state of NSW. This is, in part, because they hold different stories 
of cause-and-effect about the nature of the relationships between threats, management and 
the persistence of koala populations in the wild across the state of NSW. This project has 
taken a logical, transparent and structured approach to understanding uncertainties, and the 
key knowledge gaps impeding the successful management of koala populations in the 
wild across NSW. It is recognised that the process used here to develop research questions 
should be iterative, in that further threats and actions could be explored in future work, and 
other experts could contribute judgements about the efficacy of management and the 
likelihood of implementation. Though the list is not exhaustive, this process has provided a 
logical and justified first attempt at developing a broad list of research questions.   
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2 Introduction 

In 2016, the NSW Chief Scientist and Engineer delivered a report on the problems affecting 
the persistence of koalas in NSW (NSW Chief Scientist & Engineer 2016). As part of the 
report, there was a recommendation that the NSW government facilitate a symposium 
to discuss a research plan, or road map, to guide investment in research that will have direct 
impacts on improving the management of koala populations in the wild, in NSW. The new 
2018 NSW Koala Strategy (OEH 2018) sets out a plan to achieve a long-term genetically 
diverse and viable koala population in NSW. Within the Strategy, there is a commitment to 
develop and present a research plan that identifies the priority knowledge gaps that need to 
be addressed to facilitate the Strategy objectives, including an understanding of the links 
between and impacts of fire, disease and extreme weather events. The plan is to include a list 
of research priorities, developed collaboratively between researchers, policy-makers and 
other stakeholders.  

To date, there has been substantial research effort placed on understanding variation in 
koala populations across NSW, and the types and magnitude of current and future threats 
(Department of Environment and Climate Change 2008; McAlpine et al 2015; OEH 
2016). However, there is still uncertainty relating to the most cost-efficient management 
actions to improve the status of koalas in NSW. It is expected that stakeholders may have 
different views about what constitutes a research priority for koalas across the state of 
NSW. This is, in part, because they hold different stories of cause-and-effect about the nature 
of the relationships between threats, management and the persistence of koala 
populations in the wild across the state of NSW. Before the list of research priorities can be 
developed, this uncertainty needs to be unpacked.  

The aim of this project is to provide a logical, transparent and structured approach to 
understanding uncertainties, and the key knowledge gaps that impede the successful 
management of koala populations in the wild across NSW. In doing so, this will help ensure 
the development of a defensible set of research priorities that has buy-in from stakeholders.  

This report outlines the aims and approach taken by the Office of Environment and Heritage 
to identify and prioritise a list of research priorities. These priorities should be based on both 
their expected benefits to koalas and their ability to address key uncertainties. 

3 The approach 

3.1 Structured Decision Making 

This project focuses on identifying and prioritising the key knowledge gaps impeding the 
successful management of koala populations in the wild across NSW. The project centres 
around the structured decision making (SDM) framework (Gregory et al., 2012). SDM is 
designed to aid logical and transparent decision making. It describes both the process of 
deconstructing decisions into various common components, and the broad set of tools used 
(see Figure 1, taken from Garrard et al., 2017). 
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SDM places knowledge acquisition squarely in the context of management. It asks if, and 
how, we would manage differently if we were unencumbered by scientific uncertainty. 
Although uncertainties may be pervasive, in many circumstances the uncertainties may have 
little influence on what actions we would choose to take in managing species, ecosystems 
and their associated values. All management actions carry with them some level of 
uncertainty, but some have uncertainty that could affect decisions about the best course of 
action. 

 
Figure 1. The structured decision-making framework, with a selection of tools that can be 
utilised to address each of the steps. This figure is taken directly from Garrard et al. 
(2017). 
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In this project, the steps of SDM (Figure 1) are used to: 

i) Specify the management objective and associated performance measure, where 
the management objective is a long-term genetically diverse and viable koala 
population in NSW (OEH 2018a), measured in the workshop as the number of 
breeding female koalas in the wild (per Koala Management Area -KMA) in 60 years 
(2079). This is a similar time-frame to that of modelled NSW climate projections 
used in subsequent steps of the process (iii).  

ii) Identify the key threats to the persistence of koala populations in six different 
Koala Management Areas (KMAs) across NSW (Figure 2), then develop a series of 
alternative management actions that could be employed to reduce the impact of 
the key threats. Key threats and actions were identified using a survey emailed to 
koala experts, who had been invited to attend a follow-up workshop. 

iii) Predict the consequences, with uncertainty, of the alternative actions on the 
persistence of koala populations in six different KMAs across NSW. Predictions 
were made under two climate change scenarios. Structured expert elicitation was 
used to quantify both (a) the likelihood that proposed management actions could 
and would be employed in the next 10 years, and; (b) the expected effectiveness 
of those management actions on the population size of koalas in NSW. Experts 
were also asked to provide the reasoning behind their judgements, including their 
uncertainty, and develop a series of research questions that could be 
implemented to resolve that uncertainty. This was undertaken during a two-day 
workshop (24-25th July, 2018) held at Manly, NSW. 

iv) Use a sensitivity analysis to explore the uncertainty around the efficacy of the 
alternative management actions, to help prioritise where research could most 
effectively be applied to inform the management of koalas in NSW.  

This report describes the approach and findings of the various steps taken to identify and 
prioritise research projects for Koalas in NSW. 
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Figure 2. The workshop focused on Koala Management Areas 1-6. These areas are 
derived from the Recovery Plan for the Koala (Department of Environment and Climate 
Change 2008). KMA7 was not included in the project so as to reduce the number of 
regions assessed and given the low number of records of koalas in this region. 
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3.2 Participants 

Participants were selected by staff from the Office of Environment and Heritage. The 
participants were chosen based on their knowledge and expertise related to koalas and the 
management of koalas (Appendix A). An emphasis was made on recruiting diverse 
participants from a range of professional backgrounds (i.e. years of experience in koala 
management, specialisation, regional knowledge, and affiliations). Participants with expertise 
related to koalas from Victoria and Queensland were also invited to provide their 
independent input into the project. As well as achieving diversity in professional 
backgrounds, there was an emphasis on achieving demographic diversity, particularly in 
relation to age and gender. The number of participants was limited to ensure the expert-
elicitation process was feasible in a workshop setting, as each question asked was to be 
discussed within a group setting. Between 10-20 participants are recommended for such 
exercises (Hemming et al 2018a). In total, 29 participants took part in the pre-workshop 
survey. Of these, 21 participants returned pre-workshop surveys and 25 participants 
attended the workshop (Appendix A).  

4 Identifying Threats and Alternative Management 
Actions 

The 2018 NSW Koala Strategy (OEH 2018) identifies a number of key threats to koalas, and 
commits funding to management aimed at reducing the impact of these threats. As a first 
step to identify and prioritise where research could most effectively be used to inform the 
management of koalas in NSW, we asked experts their beliefs around: 

i) the most important threats for each KMA;  

ii) which management actions would be most effective in alleviating these threats, and;   

iii) which management actions might have speculative gains in alleviating these threats 
(i.e. a gain in which there could be considerable success for koalas if the action was 
implemented, but around which there are significant uncertainties regarding the 
effect);   

All management actions carry with them some level of uncertainty, but we wanted to 
understand which actions experts felt had the potential for large benefits, but were 
associated with high uncertainty. The rest of the workshop was then focused on unpacking 
the uncertainty around management decisions, to inform the key knowledge gaps and 
research priorities (i.e. focused on reducing the uncertainty regarding the management 
actions). 

4.1 Methods 

A survey was developed to obtain a better understanding of the threats in each region, and 
the possible management actions. The survey (Appendix B) was sent to each of the 
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participants invited to the workshop, and asked the following questions for each of the six 
KMAs: 

1. To list the top three threats affecting koalas in the KMA. 
2. To rank these threats in order of importance from 1 (being the top importance) to 3 (of 

lower importance than 1 and 2). 
3. For each threat, to suggest two certain management actions. These were described as 

management actions that participants felt were certain could be used to address the 
listed threat. 

4. For each threat, to suggest two speculative management actions. These were defined 
as management actions for which there could be considerable success for koalas if the 
action was implemented, but for which participants held some uncertainty about the 
action’s effectiveness. 

Once the survey results were received, the following analyses were undertaken (Appendix C): 

1. Threats were categorised into coarse themes.  
2. Threats were tallied to identify the top threats listed per region (Figure 3). 
3. For those threats most consistently mentioned (5 times or more) by experts for each 

KMA (Figure 4), the suggested certain and speculative management actions were 
reviewed and categorised management actions into broad themes. For example, 
“capture and treatment of sick koalas”, “vaccination” and “isolation of infected koalas” 
were grouped into the “disease management” category (Appendix C). 

4. For each KMA, these categories were used to determine the top two management 
actions suggested for each threat. There was little consistency between respondents in 
what constituted a speculative or certain management action, therefore, the 
speculative and certain management actions were grouped together.  

5. The comments provided by participants were then used to develop proposed 
management actions for the key threats for each KMA. 

Ranking and prioritisation tasks can be heavily influenced by the background and experience 
of the respondents, (Slovic 1999; Donlan et al. 2010; but see Sinclair et al. 2015). As a 
precaution we surveyed experts who had a diversity of experiences in relation to each of the 
KMAs and to the management of koalas; but note that no analysis of bias has been 
undertaken for the results of the pre-workshop survey.  

4.2 Key results 

4.2.1 Priority threats in each KMA 

The results of the pre-workshop survey revealed 44 threats that contribute to the decline in 
health and persistence of koala populations (Appendix C), which were recategorized into 24 
broad threat themes (Figure 3). We acknowledge that some of the threats in Figure 3 could 
have been grouped further, but if we were unsure of the intention of the expert, we tried to 
retain their original wording (i.e. climate could refer to the ambient weather, or it may refer 
to climate change). It is important to recognise that the absence of a threat does not mean 
the threat is not present within the KMA, just that survey respondents did not list it as one of 
the top three threats acting in that KMA.  
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Many threats were shared across KMAs (Figure 3). For example, respondents consistently 
listed Habitat Loss (and Habitat connectivity Loss/Fragmentation) as the first-ranked threat 
across all KMA’s. Likewise, the threat posed by Disease was relatively consistent as a top 
three threat, though it varied more in the assigned rank (i.e. 1-3) across KMAs. As expected, 
the frequency to which key threats were mentioned by experts, and their ranking, did vary 
across KMAs. For example (Figure 3), Cars and Roads were considered a greater threat by 
more participants in KMA1 and KMA2, more participants viewed Bushfires and wildfires as a 
number one threat in KMA3 and KMA5, and Climate Change was considered as a higher 
ranked threat in KMA5 and KMA6. 

4.2.2 Proposed management actions 

To summarise the key threats for each region, we identified the threats most consistently 
mentioned for each KMA (i.e. any threat specified 5 times or more: see Figure 4). These 
threats were used to refine which of the management actions would be a focus of elicitation 
and discussions about uncertainty within the workshop. With another iteration of the survey 
or discussion during the workshop, it is possible that the categories could have been further 
refined, which may have led to more than five responses per region for certain threats. 
However, time was limited, and the categorisation did not make a substantial difference to 
the summary of key threats across the KMAs. 

At least two management actions per key threat were chosen as a focus for the workshop 
(from Figure 4). The authors of this report used the comments from the pre-workshop survey 
to draft the detail of these management actions. We then refined and finalised the 
management actions after feedback from workshop participants. While the pre-workshop 
survey had tried to diversify the types of management actions proposed by including 
speculative management actions, there was little consistency in whether management 
actions were listed as speculative or certain by participants, which indicates there is 
uncertainty surrounding the effectiveness of most management actions. Therefore, the 
proposed ‘certain’ and ‘speculative’ management actions were combined. 

In total, 14 alternative management actions were drafted (Table 1) for elicitation, included a 
‘status quo’ (i.e. business as usual) management action. In general, there was an action 
specified for elicitation at the workshop for 2-3 of the key threats in each relevant KMA (see 
Figure 4). There were a couple of exceptions - a habitat loss action was not allocated to 
KMA5, and a disease question was not allocated to KMA3. The set of actions for each KMA 
was constrained to minimise the elicitation burden of participants within the time constraints 
of the workshop. However, it should be clear that the purpose of the exercise is to 
understand uncertainty around the management of key threats and generate a list of 
relevant research questions. As such, it is anticipated that the research questions that arise 
from the analysis of uncertainty are most relevant in regions where that threat is listed as a 
key threat by experts (i.e. Figure 4).  
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Figure 3. All threats to koala persistence by koala management area (KMA). The orange circles represent 
the number of times it was ranked as the number 1 threat, yellow circles represent the additional number 
of times the circle was ranked as number 2, and red represents the additional number of times it was 
ranked as number 3 by participants. Note that some participants may not have listed a number 2 or 
number 3 threat or listed multiple threats as equal number 1.  
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Figure 4. Key threats to koala persistence by koala management area (KMA). These threats were specified 
5 times or more per KMA in the pre-workshop survey. The orange circles represent the number of times it 
was ranked as the number 1 threat, yellow circles represent the additional number of times the circle was 
ranked as number 2, and red represents the additional number of times it was ranked as number 3 by 
participants. Note that some participants may not have listed a number 2 or number 3 threat or listed 
multiple threats as equal number 1. 
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Table 1. The top threats and associated management actions for each KMA. Threats are highlighted in dark 
grey, with proposed management actions listed beneath. The abbreviations for each management actions 
as used later in this report are displayed in quotations next to each management action. The term ‘koala 
habitat" is defined as where koalas currently persist and habitat where they could persist (as confirmed by 
mapping / field observations). 

Threats and Management Strategies KMA 

Status Quo  

• Status Quo (‘Status Quo’): No large policies (which have not already been announced) to protect 
koalas are implemented, and development, disease (and disease control), climate, drought etc. 
continue as current.  All 

Threat: Bushfire / Wildfire  

• Asset Protection Plan (‘Fire Protect’): Develop and apply asset protection plan for koala habitat. 
Includes, no burning in long unburnt habitat i.e. >50 years’ time since fire  +  active suppression in 
Koala Zones. Fuel reduction, via low intensity prescribed burn or mechanical fuel management in 
Koala Zones/key habitat. 3 & 5 

Threat: Cars and Roads  

• Reduce vehicle strike (via infrastructure) (‘Roads Inf’): Avoid new roads in koala hotspots, if 
unavoidable then develop and apply a strategy to mitigate blackspot fatalities through infrastructure. 
Includes identifying existing and new blackspots, mitigation via floppy fencing, road crossings 
(underpasses, overpasses), and noise scarers. 1 

• Reduce vehicle strike via improved road regulations (‘Roads Reg’): Develop and apply a policy to 
mitigate blackspot fatalities through traffic (people) control (i.e. slower speeds, road signs). 2 

Climate change  

• Koala drought / climate refuge areas (‘CC: Refuge’): Develop and apply strategic planning to 
rehabilitate and protect koala refuge habitats in areas of connected / existing habitat, focused on 
gullies, valleys, creeklines, riverine, sheltered slopes. Reserves are not fenced. Includes agreements 
with landholders.  5 

• Water supply strategy (‘CC: Water’):  Develop and apply a strategy to secure permanent water 
supplies in koala hotspots, adding new artificial supplies where water is absent in koala habitats 
(troughs etc). 6 

Disease  

• Treatment plan (‘Dis Treat’): develop and apply treatment strategy for Chlamydia and other diseases 
(i.e. koala retrovirus (KRV)). This includes the capture, testing and treatment of all infected individuals 
over 10 years, and culling very sick individuals using qualified individuals (i.e. vets, trained wildlife 
handlers). Continue to monitor and treat koalas over 10-year periods. 1 & 4 

• Vaccinate (‘Dis Vacc’): Develop and apply vaccination+ treatment strategy. 1) Capture all individuals, 
2) test and treat all sick individuals + 3) vaccinate (with tested and approved vaccine) all individuals 
within 10 years, using qualified individuals (i.e. vets, trained wildlife handlers). Very sick individuals 
are culled using qualified individuals (i.e. vets, trained wildlife handlers). Continue to monitor and 
treat koalas over 10-year periods. 2 & 5 

• Koala refuge areas (isolated insurance populations )(‘Dis Ins Pop’): Develop and apply strategic 
planning to create two new koala insurance population reserves. Reserves are isolated (i.e. fenced), 
with disease free koalas. Disease-free NSW Koalas are translocated in and out as necessary.  6 

Habitat Loss  

• Logging controls plan (‘Hab Log Ctrl’): Develop and apply ecologically sensitive logging legislation- i.e. 
considering things like habitat type, minimum / max diameter at breast height (DBH), return intervals, 
food + habitat trees. 1 
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Threats and Management Strategies KMA 

• Clearing controls (‘Hab Legisl’): Develop and apply legislation to stop clearing public + private land of 
Koala habitat.  2 

• Restoration on public + private land (‘Hab Restore’): Develop and apply a strategy focusing on 
restoration of existing key koala habitat on public land, and a net expansion of koala habitat by 5%, 
both via planting of shade trees and associated revegetation activities, with a focus on creating 
corridors linking habitat where possible.  2 & 4 

• Rural habitat plan (‘Hab Rural’): Develop and apply legislation for rural protection zones to prevent 
habitat removal, provide incentives for protection of habitat in rural areas containing key koala 
habitat which either provides habitat and food for koalas or connects key habitat zones. 6 

• Stop Logging (‘Hab Stop Log’): Develop and apply policy to stop logging across Koala habitats in the 
region. 3 

5 Predicting consequences and identifying uncertainty 

Research should be directed to those management actions where effectiveness or likelihood 
of implementation may be high, but where there is uncertainty that can be resolved. 
Management actions that are known to be both effective, and have a high likelihood of being 
successfully implemented, will derive little benefit from further research. The same is true for 
those actions with a low effectiveness, or a very low likelihood of implementation. Though for 
threats with no effective management actions identified, the research question then becomes: 
“what else can be done?”. Likewise, for effective actions with very low chances of 
implementation, research questions may be posed to understand and resolve uncertainties 
related to implementation. To prioritise research, the level of (and reasons for) uncertainty 
must be unpacked.  

As data cannot be obtained to quantify these uncertainties (prior to their implementation), 
structured expert judgement can be used to help derive estimates and quantify uncertainty 
related to the effectiveness and likelihood of implementation of the proposed management 
actions. In this project, during the workshop, the IDEA protocol for structured expert 
elicitation (Hemming et al. 2018a; Hemming et al. 2018b) was used to derive this 
information.  

5.1 Methods 

5.1.1 The workshop 

The workshop was held on July 24–25, 2018, at Q-Station in Sydney. The workshop was 
hosted by OEH and attended by 25 participants. The workshop was prepared and facilitated 
by researchers from the University of Melbourne (Appendix A).  

The workshop commenced with an overview of the project aims and an introduction to the 
approach for the project, and a summary of the findings of the pre-workshop survey (Figures 
3 and 4) 
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The IDEA protocol 

The IDEA Protocol is a structured protocol for eliciting judgements, and stands for 
“Investigate”, “Discuss”, “Estimate” and “Aggregate” (Figure 5). The protocol helps to reduce 
biases commonly associated with poor judgements, and assists experts to communicate their 
judgements quantitatively (Hemming et al. 2018a; Hemming et al. 2018b). Briefly, the 
protocol entails:  

1. Recruiting a diverse group of experts to answer questions with probabilistic or 
quantitative responses.  

2. Asking experts to first ‘Investigate’ the questions and to clarify their meanings. Experts’ 
private, individual best point estimates and associated credible intervals are then 
elicited (Speirs-Bridge et al. 2010; Wintle et al. 2012). 

3. Facilitators providing anonymised feedback on estimates in relation to other experts’ 
judgements, compared with the aggregated result. 

4. Facilitating expert ‘Discussion’ of the results, resolving different interpretations of the 
questions, cross-examining reasoning and evidence.  

5. Eliciting a second and final round of private ‘Estimates’. The next step is to ‘Aggregate’ 
individual estimates mathematically. 

 

 

 

Figure 5. Key steps of the IDEA protocol (Hemming et al. 2018b). 

5.1.2 The elicitation questions 

Judgements were elicited regarding the effectiveness and likelihood of implementation of each 
of the proposed management actions in Table 1 (and see an extract of the elicitation template 
in Appendix D). Both likelihood and effectiveness were elicited to i) calculate the expected 
gains of a management action, and; ii) understand where uncertainty might be most effectively 
targeted through research. 

Expected koala persistence (and uncertainty in this value) under a ‘status quo’ scenario was 
also elicited, for each KMA. The status quo scenario acted as a relative measure against which 
the effectiveness of proposed management actions could be compared. 
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For both the status quo and the alternative management actions, participants were asked to 
provide quantitative judgements under two different climate change scenarios (Appendix D). 
This was done so as to capture the uncertainty related to climate change. The first scenario 
was based on an emissions scenario (SRES A2) from NARCliM Climate projections for NSW (OEH 
2018b), which is a projected warming of approximately 3.4°C by 2100. A second scenario was 
developed to represent a more extreme warming scenario, as temperatures are tracking at the 
upper limits of the NARCliM Climate projections (Appendix E). The second climate scenario was 
chosen by workshop participants as essentially a doubling of the SRES A2 projections. The exact 
magnitude of the change was not seen to be critical, rather, this was an exercise in ensuring 
participants were using the same definition when providing their judgements of the potential 
effects of climate change.  

All questions on likelihood were framed as the likelihood that the management alternative 
would be implemented in the next 10 years, while all questions related to effectiveness asked 
about the expected number of breeding female koalas over a 60-year timeframe (i.e. 2079). 
Note, the pre-survey asked about key threats over a shorter time frame (30 years), but a 60-
year time period was chosen so that for each management action a 10-year research and 
implementation period could be allowed, followed by a 50-year period where the 
management action was applied in full This is also a similar time-frame to that of the 
NARCliM Climate projections (Appendix E), so participants could better account for 
uncertainty relating to climate change.  

The status quo questions were framed as follows: 

• “Imagine 1000 breeding female koalas in KMA[X], if the status quo scenario continues 
what will be the number of koalas in the KMA in 2079 if the status quo scenario 
continues under climate change scenario [Y]?” 

Where, X represents KMA’s 1-6, and Y represents climate change scenario 1 or 2. It was 
clarified that by ‘number of koalas,’ the question meant number of breeding females.  

All questions related to effectiveness were framed as a relative frequency (i.e. number of 
koalas) as there is evidence that people find frequency formats easier to communicate 
compared to other formats, such as percentages (Gigerenzer & Edwards 2003). The frequency 
format was also required to ensure that participants anchored on the same initial background 
estimate (i.e. the current population size of koalas in most of the KMAs is uncertain).  

Participants were instructed that the relative frequency would be converted into a percentage 
change in the population. That is, if a participant thought there would be 900 koalas in 2079 
they were indicating the population level would be 90% of its current population size.  

For each management action, the participants were asked the following questions: 

Implementation: 

• “What is the likelihood (% chance) that [management action X] would be developed and 
implemented in the next 10 years?” 

Participants were instructed to answer the implementation questions using a three-step 
elicitation approach (Burgman et al. 2011; Wintle et al. 2012): 

• “Realistically what is the lowest percentage chance that the management action will be 
implemented?” 
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• “Realistically what is the highest percentage chance that the management action will 
be implemented?” 

• “Realistically what is your best estimate percentage chance that the management 
action will be implemented?” 

To establish the likely effectiveness of management actions the questions were worded as 
follows: 

• “Imagine 1000 breeding female koalas in KMA[X], what will be the number in the KMA 
in 2079 if [management action Y] is implemented in the next 10 years?” 

Participants were instructed to answer the status quo and management effectiveness 
questions using the four-step elicitation (Speirs-Bridge et al. 2010): 

• “Realistically what is the lowest plausible number of breeding females which could be 
present in 2079 if [Status quo / management action X] is implemented?” 

• “Realistically what is the highest plausible number of breeding females which could be 
present in 2079 if [Status quo / management action X] is implemented?” 

• “Realistically what is your best estimate for the actual number of breeding females 
which could be present in 2079 if [Status quo / management action X] is implemented?” 

• “How confident are you that your interval from lowest to highest will capture the true 
realisation of the actual number of koalas in 2079 (50-100%)?” 

The three-step and four-step elicitation question formats were chosen as they have been 
demonstrated to help participants construct and their estimates quantitatively, and to 
improve the judgements of individual participants by mitigating against overconfidence 
(Speirs-Bridge et al. 2010; Burgman 2015).  

5.1.3 The elicitation 

During the workshop, participants were introduced to the IDEA protocol (Hemming et al. 
2018b). and then shown the questions relating to the likelihood of implementation and 
effectiveness of all management actions, including the status quo. As part of the group, 
participants then discussed each of the questions and refined the terminology and format of 
management actions. 

Once the questions were refined the participants were broken up into three groups. The 
groups were allocated to ensure a diversity of professional backgrounds, gender and 
experience. The groups were each asked to answer questions related to the likelihood and 
effectiveness of proposed management actions for two of the six KMAs.  

For each question and each region, participants were required to provide their private 
individual estimates. Participants could draw on any information sources they desired and 
could speak to others outside their expert group. However, they were asked to not discuss 
the threats or management actions in any detail with their group for the round 1 estimates, 
to avoid biasing the judgements of other participants. 

Once participants had completed their estimates for both of their assigned KMAs, the data 
was collated, linear extrapolation was used to adjust the bounds of each of the experts to 
90% confidence intervals (Appendix E), and a feedback report was generated for each group. 
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The feedback reports contained graphs and comments from participants for each question in 
the group’s assigned KMAs. 

The results of the Round 1 estimates were subsequently discussed within each group, using 
the graphs and tables within the feedback reports as the basis for discussing responses. The 
purpose of the discussion was share evidence and assumptions made when forming 
judgements, and clarifying where participants had interpreted questions differently, to ensure 
that participants were answering the same question. Groups discussed the main drivers for 
their uncertainty, and possible reasons the estimates were at the lower or higher end of the 
range. Where there appeared to be a clear split between participants in their beliefs, this 
divergence was discussed. Where participants mostly agreed with little uncertainty, they were 
asked to think of reasons the estimates could be higher or lower than their estimates. 

As each question was discussed, reasons underpinning the expert’s uncertainty about 
management effectiveness or implementation were noted, as an initial capture of potential 
research questions (see Section 4.14 for further detail). At the conclusion of discussion for each 
question, experts could adjust their Round 1 estimates, and add further comments. The final 
(Round 2) judgements for each KMA are provided in Appendix F.  

5.1.4 Developing research questions focused on the uncertainty related to effectiveness and 
implementation  

Following the elicitation exercises, the facilitators worked with groups to identify those 
management actions that were encumbered by uncertainty, discussing the main reasons 
underpinning that uncertainty, and translating these reasons into possible research projects. 
The focus was on management actions that: 

1. Could be implemented but are encumbered by high uncertainty.  
2. Were likely to effective but there were barriers to implementation. 

In the case where no management action was deemed to be effective for a threat, the group 
were asked to think of what needed to be understood to manage that threat in their assigned 
KMA. 

5.1.5 Data Analysis 

Following the elicitation, the Round 2 estimates were extrapolated to 90% credible intervals 
(Appendix E), and a group average best, lower and upper estimate was calculated. For each 
region, this produced averaged estimates of: 

• The number of breeding female koalas expected under the Status Quo in 60 years. 
• The number of breeding female koalas expected under each of the management 

alternatives in 60 years. 
• The likelihood of implementation (%) for each of the management alternatives within 

the next 10 years. 

The averaged results of the round two elicitation are shown in Figures 5 and 6.  
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Figure 6. The coloured circles represent the group average of best guess estimates for the projected number of koalas in the year 2079 under each management 
action, for each KMA, under two climate change scenarios (cc1 and cc2). These are ordered by group average (for CC1), from highest to lowest. Note the initial 
number of breeding females was specified as 1000 koalas. Note that estimates lower than 1000 suggest that the koala populations are expected to decline. For 
example, an estimate of 900 would indicate a population that is 90% of their current population size. The black bars represent 90% credible intervals around the 
group average best guess, based on averaging upper and lower judgements. The shaded rectangles in the background represent the averaged status quo for that 
KMA and climate change scenario (the mean is given by the dashed line). ‘cc1’ is climate change scenario 1, ‘cc2’ is climate change scenario 2.  
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Figure 7. Average likelihood of a management action being implemented, by KMA and climate change scenario (points). The error bars represent 90% credible 
intervals for this quantity, based on averaging upper and lower estimates.  
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5.2 Results 

Figure 6 illustrates that the experts believed that, on average, koala numbers will still decline 
below current numbers under all management actions discussed by the year 2079. The 
extent of this decline was predicted to be worse under climate change scenario 2. However, 
it should be noted that 

• In most cases, the management actions discussed in the workshop were predicted to 
have a positive outcome on koala numbers compared to the status quo (or business as 
usual) management scenario, and; 

• As indicated by the wide intervals, there is a high (and variable) level of uncertainty 
around the effectiveness of the management actions presented during the workshop.  

Approximately three quarters of the management actions could be classed as having 
speculative gains under climate change scenario 1. That is, the upper bound predictions 
exceeded the initial amount of (1000) koalas. However, under climate change scenario two, 
participants were more confident that koala numbers would decline, even with management 
intervention, as only a quarter of the actions had upper bounds near the initial threshold of 
1000 koalas (Figure 6).  

In some regions, a perverse outcome was predicted for certain actions. That is, 
implementation of the management action was predicted (on average) to result in an 
expected koala abundance below status quo. These management actions were: 

• Habitat: Stop Logging in KMA1 (climate scenario 1 only) 

• Road Regulation in KMA2 (both climate change scenarios) 

• Disease Treatment in KMA4 (climate scenario 2 only) 

Given the wide error bounds it is not possible to say for certain that these management 
actions will actually have a perverse outcome, it may be that they have a negligible or even 
positive effect.  

Using the group averages for the best guess, the Bushfire/Wildfire Asset Protection 
management action in KMA3 is the best performing in that it results in the most amount of 
breeding female koalas in 2079. However, the improvement compared with average status 
quo is not as large as it is for other actions, like Habitat Restoration in KMA2, which also has 
the potential for greater gains (~150%) in koala numbers. 

The likelihood of implementation varies largely across the management actions, as shown in 
Figure 7. Generally, the average likelihood of implementation sits below 50%, indicating that 
experts felt the management actions presented are, more often than not, unlikely to be 
implemented. Again, there the intervals (bounds) were generally wide, indicating experts 
were uncertain for most actions. The exception were the management actions relating to 
Disease, which generally had a low likelihood of implementation, and narrow bounds. 
Discussion focussed on the difficulties with implementing the actions specified in the 
workshop to target disease at a large scale, and the need to create integrated threat 
management strategies (rather than individual actions) to reduce the risk of disease. 
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The results of Figure 6 and Figure 7 show there is a high level of uncertainty regarding the 
effectiveness and implementation of most management actions. To understand where 
uncertainty might be most effectively targeted through research, we further explore the 
relationship between average effectiveness (scaled by status quo) and the likelihood of 
implementation (using best guess estimates) in Figure 8. In this Figure (8), we show different 
‘zones’ of effectiveness and likelihood. Effectiveness measured as the additional percent of 
original population saved above status quo, with uncertainty.  

In an ideal world, management actions would be highly effective, with low uncertainty, and 
have a high likelihood of implementation. That is, in Figure 8 they would all appear in the far 
top right of the graph with a small coloured circle. These actions are wise investments for 
implementation, but not research. From the actions specified in the workshop, no actions 
really fit into this category. Habitat restoration (KMA4), Climate Change Water (KMA6) and 
Fire protection (KMA5) measures come the closest as they perform better than the status 
quo, and ‘probably’ could be implemented (see Table 2). However, the likelihood (best guess 
estimates) of implementation is either close to 50% (for example, Fire protection) and 
otherwise <65%, and uncertainty around Habitat restoration is high compared to other 
actions (also see Figure 6 and 7). At a glance, these actions could be good candidates for 
research funding, in KMAs with the related key threat (i.e. Figure 4). 

Most actions discussed in the workshop fit in the category (zone) where they are likely to be 
effective compared to the status quo, but have a 20-50% chance of being implemented (see 
also Table 2). Research questions for these threats will be more relevant in terms of 
management gains if the barriers to implementation can be understood and overcome. Note 
the strategies with expected perverse outcomes (i.e. could perform worse than the status 
quo) are not likely to be appropriate for research questions, but the strength of this 
conclusion is dependent on which climate change scenario is more likely. Also, it is worth 
noting that the effect of climate change on the perceived effectiveness of actions is variable. 
Some of the management actions have fairly similar results under the two climate change 
scenarios (e.g. Disease Insurance Population KMA6, and Road Regulation KMA2), whilst 
others show a much greater discrepancy (e.g. Habitat: Stop Logging in KMA3). It is likely 
there are situations where a preferred action could change if the uncertainty around climate 
change projections could be resolved. As such, research directed at understanding which 
actions are likely to be more effective under worsening climate conditions is warranted. 

As mentioned, at a large scale the actions targeted at disease are (in general) not considered 
to be as effective as other actions, and are unlikely to be implemented. Recalling Figure 4, 
disease is considered a key threat across all KMAs. Thus, the next iteration of this work could 
consider the question “What else could be done to reduce the threat of disease?”. 
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Figure 8. Zones of effectiveness and likelihood of implementation. Group best guess effectiveness against group best guess likelihood, by management action, region 
and climate change scenario. Effectiveness has been measured as the additional percent of original population saved, above status quo. The size of the coloured 
circles indicates the uncertainty around effectiveness estimates, with a larger circle indicating higher uncertainty. The centre colour of the points represents the 
climate change scenario (black for CC1, white for CC2). The colour indicates the different management actions. The horizontal line represents a point of no-change 
from status quo, and the vertical lines represent different likelihood thresholds.  
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Table 2: Management actions split by expected effectiveness and likelihood of implementation. The 
information is a tabular form of the information displayed in Figure 8. 

5.2.1 Where research will lead to the most gains: A sensitivity analysis 

Figure 8 highlights that many of the actions explored are candidates for research. For 
instance, it does not appear there are actions which fit into the category of being highly 
effective, with low uncertainty, and with a high likelihood of implementation (Figure 8). While 
Figure 8 and Table 2 provide a good overview of the expected result of the actions 
considered, they do not determine a suitable prioritisation of research questions because the 
uncertainty of effectiveness, likelihood and status quo should all be taken into consideration. 
As such, we ranked actions according to their ‘gains score’ (the expected gains in terms of the 
number of koalas, taking into account the likelihood of implementation) and undertook a 
sensitivity analysis to examine the effect of uncertainty on the overall ranking.  

To explore the effect of uncertainty, we generated 1000 simulations. For each expert and 
KMA, a status quo action outcome and likelihood was randomly generated using a triangle 
distribution. The triangle distribution is defined by three parameters: the minimum of the 
range, the maximum of the range, and the mode or ‘point’ of the triangle. For each expert 
and KMA, for the status quo, likelihood and management actions, the minimum and 
maximum were found by using the extrapolated endpoints of 100% intervals. The mode is set 
as the best guess from the expert’s original elicitation. Effectiveness was determined by 
finding the difference between the generated management action over the generated status 

  Likelihood of Implementation 

  Unlikely (<20%) Possible (20–50%) Probably (>50%) 
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Better than 
status quo 

• Disease Vaccine 
KMA2 

• Disease Treatment 
KMA1 

• Disease Vaccine 
KMA5 

• Disease Treatment 
KMA4 (cc 1) 

 

• Road Infrastructure 
KMA1 

• Habitat Legislation KMA2 

• Habitat Logging Control 
KMA1 

• Disease Insurance 
Population KMA6 

• Fire Protected Assets 
KMA5 

• Climate Change Refuges 
KMA5 

• Habitat Restoration 
KMA2 

• Habitat Stop Logging 
KMA3 (cc 2) 

• Fire Protect Assets 
KMA3 

• Habitat Restoration 
KMA4 

• Climate Change Water 
Supply KMA6 

Worse than 
status quo 

• Disease Treatment 
KMA4 (cc 2) 

 

• Road Regulation KMA2 

• Habitat Stop Logging 
KMA3 (cc 1) 
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quo. This number was divided by 10 to get a percentage change from the initial population, 
where questions were asked based on 1000 initial breeding females: 

!""!#$%&!'!(( = (+#$%,'	,.$#,/! − ($+$.(	1.,)/10 

From these values, a ‘gains score’ was calculated as: 
6+%'(	(#,7! = !""!#$%&!'!((	8	9%:!9%ℎ,,< 

The gains score is the expected percentage increase or decrease in breeding females under 
an action, taking into account the likelihood of implementation. Note that the gains score 
does not incorporate initial population size, which makes it an imperfect tool for prioritising 
management actions. However, it is useful for assisting in the prioritisation of research 
questions because there is a focus on resolving uncertainty for actions with the potential to 
have the highest impact on koala abundance. Actions from this exercise which have greater 
gains scores across simulations (i.e. more frequently) are likely to be better candidates for 
action, and thus a priority for research. 

The budget available for research questions can limit research priorities. In this scenario, cost 
data was not available, but we assume that cost has an inverse relationship with likelihood. 
This is not an unreasonable assumption, because as cost goes up, the likelihood that a project 
will be implemented will decrease. However, this assumption doesn’t always hold, when we 
consider other reasons for low implementation (e.g. political constraints) which might 
negatively affect the likelihood of implementation irrespective of cost. The proportional 
relationship that we assume for the purposes of this analysis is that: 

#,($ = 1
9%:!9%ℎ,,< 

It is difficult to determine what a ‘small’ or ‘large’ budget could be, given that the above 
relationship is only proportional and at best, indicative. For this experiment, we defined a low 
budget as the value at which, on average, 4 of the 17 strategies are focussed on. A medium 
budget is double the low budget, a high budget is double the medium budget, and so on until 
budget is unlimited (the ‘max budget’). Note that these divisions are rather arbitrary, but the 
values chosen give an approximate picture of prioritisation via gains score over a range of 
budgets. 

Figure 9 shows the results of the simulation experiment, indicating the proportion of runs 
(simulations) that particular actions would be funded under a given budget. For every action, 
there is some chance that the effect of the action could have a perverse outcome (i.e. 
perform worse than the status quo). In these scenarios, that action would not be included 
under any budget, and this is reflected by the fact that none of the actions are funded 100% 
of the time, even under the max budget. The high level of uncertainty in the study is shown 
by the fact that under a low budget, the highest scoring action is prioritised only around 60% 
of the time.  

As above, research questions should be directed toward those actions or threats that have 
the potential of being implemented, and have a high potential positive impact on koala 
abundance, but where there is uncertainty around this affect. Increasing certainty around the 
outcomes of these actions or threats will allow for more informed decision making in the 
future. From the simulations, the following actions or threats were identified as being of 
most value for targeting for potential research questions, given uncertainty about climate 
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change. Note the relevant KMA is noted in brackets, though the associated research 
questions (Table 3) could be relevant to any region with the associated key threat (Figure 4): 

1. Habitat Restoration (KMA4) 

2. Climate Change Refuge (KMA5) 

3. Habitat Logging Control (KMA1) 

4. Disease Insurance Population (KMA6) 

5. Fire Asset Protection (KMA5) 

6. Habitat Restoration (KMA2) 

7. Fire Asset Protection (KMA3) 

8. Climate Change Water Supply (KMA6) 

The remaining actions or threats were, comparatively, unlikely to be implemented or unlikely 
to have a positive effect on koala abundance (or both; Table 4). In contrast, there are no 
actions that always outperform the others under all levels of budget. Such strategies would 
not need to be considered for research questions, as they should be targets for 
implementation. The action which gets the closest is Habitat Restoration in KMA4. Except for 
the maximum budget, this strategy is a high priority, under all budgets, and performs strongly 
under both climate change scenarios. From Figure 7, this is likely due to its comparatively 
high likelihood of this action being implemented. Despite this, it is still only included under a 
small budget approximately 70% of the time, reflecting high levels of uncertainty around 
effectiveness. For this reason, it has been included in the list of eight actions above. 

Figure 9 displays the difficulty of prioritising the actions listed in the top 8. As budget 
increases, the prioritisation of actions changes. For instance, under climate change scenario 1 
with a low budget, Fire Asset Protection in KMA3 takes precedence over Fire Asset Protection 
in KMA5, but under higher budgets, the reverse is true. Climate change also affects this 
prioritisation. For example, Fire Asset Protection in KMA5 is prioritised for research under 
climate change scenario 1, but it is a marginal priority under climate change scenario 2. As a 
result, prioritisation of the key research priorities really comes down to the size of the 
research budget, and the estimated likelihood of the different climate change scenarios 
(Figure 9). 
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Figure 9. Percentage of simulations that include the management strategy, by budget. The budget has been doubled each time when increasing from low, to 
medium, to high, to very high. Maximum budget indicates that all management strategies without perverse expected outcomes have been financed.
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6 Research Questions 

The associated research questions developed by workshop participants for the priority 
management actions are presented in Table 3, and research questions for lower priority 
actions are presented in Table 4. We have not specified whether research questions address 
effectiveness or implementation uncertainties, because many questions relate to both. It is 
recognised that the process used here to develop research questions should be iterative, in 
that further threats and actions could be explored in future work. As such, this is a first 
attempt at a list of research questions, and the list is not exhaustive.   

Table 3. The list of research questions developed by participants for the 8 priority research actions, noting 
that prioritisation depends on budget available. ‘Other Values’ includes where participants specified other 
objectives relevant to research other than Koalas, ‘Research’ specifies the research questions or details, 
and ‘Interacting’ lists interacting threats/drivers that participants felt were relevant. From Figure 4, the 
other KMAs that the research might be relevant to are noted. 

Research theme  Details 

Habitat Restoration (developed for KMAs 4 and 2, but relevant across KMAs) 

Future proofing revegetation 
Other Values: Cost 
Research: Where should revegetation activities be targeted?  
What are the most viable species to plant under climate uncertainty (changing 
species, soils) and where?  
How long would revegetation take to become useful habitat to koalas, and is this 
altered under different climate change scenarios?  
Consider research around leaf chemistry, and inoculated trees. 

Interacting: Climate change, soil chemistry, genetics of revegetation species.  

What is adequate habitat? 
Other Values: Cost, Development 
Research: Research to understand the optimum and importantly the minimum 
habitat requirements for Koalas, to guide investment and restoration in optimal 
habitats 
Interacting: climate change, development, disease, population dynamics. 

Strengthening private land 
partnerships 

Other Values: Social values, Cost 
Research: Social survey to understand drivers and barriers for protection of koala 
habitat on private land. What barriers are there to preventing scientists and 
private land managers working together to map and study koala populations? 
Who signs up to policies to protect koalas habitats on their land, and why? What 
are the social implications / stigma of signing up to such schemes? What 
incentives are required? What are the costs to the landowner? 

What private land is most at risk 
and the most valuable for us to 
protect? 

Other Values: Social values, Cost 
Research: Can we predict the best land parcels to target if we are focus our 
efforts on working with landowners on protection of koala habitat? Can we 
predict the probability of land clearing? 
Interacting: Development, climate change, population dynamics. 
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Research theme  Details 

Drought/Climate Change Refuge (developed for KMA5, but also most relevant to KMAs 4 and 6) 

Exploring the potential of occupied 
and unoccupied refuge areas on 
private and public land (i.e. riparian, 
alpine areas)   

 

Other Values: Cost, agricultural values 

Research: Exploring the efficacy of ‘potential’ refuges under different ‘extreme 
event’ scenarios (i.e. drought/hot day duration). Requires assessment of potential 
refuges in relation to: projected carrying capacity (available water and extent of 
palatable food supply), historical koala occupation, migration or translocation 
potential, risk of dieback, and likelihood of success on private land.  Management 
scenarios to explore include with/without restoration around water sources, 
and/or incentive schemes for private landholders.  

Interacting: Disease 

Climate Change Water Supply (developed for KMA6, but also relevant to KMAs 4 and 5) 

At what density of water points 
does supplementing water in the 
landscape increase resilience of 
Koala populations? 

Other Values: Cost 
Research: Does supplementing water in the landscape increase resilience in 
individuals? Do individual effects translate to populations effects? 

Interacting: Extreme heat and drought, disease 

Can we deliver water in more 
natural ways, such as restoring 
creek lines etc., retaining and 
maintaining natural water bodies in 
the landscape?  

 

Other Values: Cost 
Research: How can water be delivered and maintained at a useful/large enough 
scale to be effective? Perhaps a longer term more natural approach could be 
supplemented with “blinky” drinkers (or similar) in the short-term.  
Interacting: Climate change, extreme heat and drought, disease, habitat quality 
and connectivity 

What is the feasibility of filling man 
made water points? 

Other Values: Cost, farming community, other native species 
Research: Explore the willingness of farmers to supply water to wildlife, and the 
role of incentives. Are there multiple viability delivery methods, i.e. alternatives to 
blinky drinkers? 

Interacting: Climate change, extreme heat and drought, disease, habitat quality 
and connectivity, private land 

Does the need for Koalas to 
regularly come to specific watering 
points in the landscape modify 
population dynamics e.g. alter 
home ranges of koalas? 

Research: Monitoring of populations where watering already applies. 

Interacting: Climate change, extreme heat and drought, disease, habitat quality 
and connectivity 

Do watering points influence the 
spread of disease and/or introduce 
pathogens from other species? 

Research: Unintended consequences unknown, potential for disease transmission 
by changes to density around waterpoints and transmission through waterpoints  

Interacting: Climate change, disease, habitat quality, habitat connectivity 

Fire Asset Protection (developed for KMAs 3 and 5) 

What fire regime(s) possibly benefit 
Koalas? 

Other Values: Cost, social acceptability 
Research: To understand the role fire plays in koala habitat creation and provision 
of suitable habitat for Koalas. Can we modify marginal habitats for koalas using 
fire? 

Interacting: Habitat quality, climate change, disease 

What is good quality feeding habitat 
for Koalas? 

Research: Understanding the chemical composition of leaves that best suit Koalas. 
What is adequate vs. good quality Koala habitat? Requires: Definition and 
identification of Koala habitat. 

Interacting: Climate change (drought) 
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Research theme  Details 

Impacts of fire on koala habitat and 
food resources 

 

Research: Understand the ability of koalas to persist during 'crunch points' in low 
and high populations (immediately after fire). Involves understanding the 
nutritional requirements of food sources after fire, the ability to feed on 
epicormic regrowth, the reconfiguration of habitat after fire, and the ability of 
koalas to recover.  

Interacting: Dog control, distance from roads 

What is does a successful inter-
agency koala asset protection plan 
look like? 

Other Values: Landholder acceptance, Cost (management and agricultural 
outputs), Risk to life/property. 
Research: Developing a spatial inter-agency koala asset protection plan and 
investigating the risk of failure (for koalas) over time and space under high 
severity wildfire scenarios (i.e. effectiveness of plan, and prioritization of 
life/property objectives). Requires: Understanding of koala asset areas in relation 
to fire history (i.e. refugia) 

Interacting: Distance from populated areas. 

Is current protection adequate to 
ensure persistence of the isolated 
single population of Koalas in 
KMA3? 

Other Values: Cost, political acceptability 
Research: Perform a risk assessment for the one isolated population of koalas 
known in this management area, which are already protected under Flora reserve 
status. Fire is actively excluded and rapid response is likely but also critical to their 
persistence. Is this level of protection going to ensure persistence of koalas in this 
area?  

Interacting: Climate change, disease, population dynamics, habitat quality 

Habitat Logging Control (developed for KMA1, but relevant to other KMAs with logging as a key threat, e.g. KMA3) 

Exploring the impact of logging 
strategies on koala populations over 
time on private and public land 

Other Values: Cost 
Research: Explore costs and benefits (risk) at a landscape scale of the different 
logging scenarios: high impact logging, various types of ‘sustainable’ logging, and 
no logging (Public land).  
Interacting drivers: Private Native Forestry under current policies  

Understanding the risk to koalas of 
changes in the palatability of 
species of logging regrowth  

Other Values: Koalas (survival, health) 
Research: Understanding changes in the palatability of species for koalas in 
logging regrowth 
Interacting: Climate change scenarios, microbiome 

Disease Insurance Population (developed for KMA6) 

For disease, how do we reduce 
spread and prevalence in a drier 
climate? 

Other Values: Cost 
Research: Is reduced fecundity controlling disease in KM6, and how is likely to 
vary under a drier climate? 
Interacting: Climate change, disease, wildfire, habitat quality, habitat connectivity 
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Table 4. The list of research questions developed by participants for the lower priority management 
actions. ‘Other Values’ includes where participants specified other objectives relevant to research other 
than Koalas, ‘Research’ specifies the research questions or details, and ‘Interacting’ lists interacting 
threats/drivers that participants felt were relevant. 

Research themes  Details 

Road Infrastructure (developed for KMAs 1 and 2)  

Exploring consequences of alternative 
strategies for road development  

Other Values: Development impacts, Cost  
Research: Compare and explore efficacy of re-routing, overpasses, enclaves etc, 
compared to business as usual management. 

Understanding best targeted dog 
attack management strategies  

Other Values: Cost  
Research: Compare and explore efficacy of education and free training 
campaigns, compared to policing/fines for non-compliance 
Interacting: Road density and time since fire  

How can new technologies help to 
stop collisions with koalas? 

Other Values: Development impacts, Cost, Social acceptability 
Research: Trial new technologies e.g. GPS alert system, virtual fencing, others 
yet to be trialled. 

What should be included in a baseline 
monitoring program aimed at 
detecting changes in road mortality 
for koalas? 

Other Values: Koalas, development, Cost 
Research: Research aimed at understanding the most accurate and cost-
effective methods to monitor the effectiveness of road strategies and to 
develop a database to record this information. Investigate the likelihood that 
such a monitoring program would have sufficient power to detect changes.  

Habitat Legislation (developed for KMA2, but relevant to KMAs with significant urban koala populations, e.g. KMA1) 

Are there opportunities in Sleeper 
Development Areas? 

Other Values: Cost, Social, Development impacts. 
Research: Research to understand percentage of habitat in sleeper 
development areas (i.e. parcels of land over which a development application 
has been approved, but which has not yet started). What options are available 
to buy back retain critical habitat in these areas, and if a buy back / planning 
legislation change was enacted where would the best opportunities results, 
would this result in an rapid increase in clearing? 
Interacting: Climate change, Disease, Critical Habitats 

What is the likelihood of removal or 
decline in quality of revegetation 
sites? 

Other Values: Development impacts, Cost 
Research: Revegetation efforts are taking place to protect and restore koala 
habitats, however there is uncertainty about how long the management of 
these areas will last, and what safeguards are in place to prevent future 
development of these areas. Such information could be useful to strengthen 
legislation, or to avoid revegetation in areas where it cannot be sustained and 
protected in perpetuity. 
Interacting: Development pressure, funding. 

Habitat Logging Control (developed for KMA3, but relevant to other KMAs with logging as a key threat e.g. KMA1) 

What is the likelihood, and impact, of 
various logging scenarios on Koalas? 

Other Values: Cost, Logging industry impacts, Political and Social acceptability 
Research: If Koalas do occur in other parts of KMA3 (or do in the future) what is 
the likelihood, and impact, of various logging scenarios on Koalas? To 
understand how logging practices, past and present, affects Koalas. 
Interacting: Climate change, disease, habitat quality, habitat connectivity 
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Research themes  Details 

Is restoring logged areas a viable 
option for Koala habitat restoration? 
 

 

Other Values: Cost, social acceptability 
Research: To understand how restoration of logged areas, past and present, 
affects Koalas. Can we increase Koala habitat through restoring logged forests? 
Where should we and how do we effectively restore Koala habitat? This might 
include, what species to use/plant, can we use fire as a tool to create habitat, 
ensuring adequate connectivity. 
 
What is the viability of repopulating alternative habitat? For this we need to 
know what constitutes adequate (or even better ‘good’) Koala habitat (previous 
research themes). Can repopulation be achieved through improved 
connectivity, rather than translocations? Past experience indicates 
translocations are challenging.  
Interacting: Disease, translocation 

What are the are the barriers to 
expansion of the existing Koala 
population? 

 

Research: To understand the ranges in Koala tolerance of varying quality 
habitats. Why do Koalas occur here and not in other seemingly suitable habitat? 
What are the drivers that caused contraction of Koala distribution to a single 
area in KMA3? 
Are Koalas currently occupying marginal habitat?  
Interacting: Disease 

Disease (relevant to all KMAs) 

Disease risk assessment 
Other Values: Social values, Cost 
Research: Develop a disease risk map for koalas: Understand the spatial 
prevalence and dynamics of diseases (including sarcoptic mange, kidney stones, 
Cryptococcus, Chlamydia, etc) under different koala populations (i.e. high vs low 
density, isolated vs continuous etc).  
Interacting: Climate change scenarios and changes to food availability (extent 
and palatability), and; varying (urban and rural) threats 

Disease management: Develop 
management strategies for 
populations in different risk zones 
(see above) 

 

Other Values: Cost 
Research: Management strategies could include: vaccinate, treat, vary other 
threats etc. Uncertainties and research questions include: 

-  what is the effect off diseases on reproduction rate, and does this 
creates a more sustainable reproduction rate given declines in 
habitat?  

- Is there a threshold (in koala numbers) for when treatment is 
considered an effective and required management intervention? For 
example, is there a minimum percentage of koalas requiring 
vaccination to be effective? 

- What is the spread of disease between other mammals and 
livestock? 

- Is there the potential for mutation of disease to following ineffective 
vaccinations? Are there other perverse outcomes? 

- Why is disease a problem for some populations and not others? 
- What are other novel methods for controlling disease? 
- How long do treatments last? 

Are there diseases which are natural 
to koala populations? 

Research: Undertake a historic / forensic research to understand the time at 
which diseases entered the koala populations- are some diseases just naturally 
present? 

Who is being treated? And is it 
effective? 

Research: research to collate a centralised database of koala treatment which 
can be used to document treatment success of koalas. 

Do treatments help the broader koala 
population? 

Other Values: Cost 
Research: Methods to effectively monitor population size (and disease status?) 
of koalas. What are effective, quick, cheap, ethical, techniques that will enable 
us to survey the population. Can we draw on new technologies? 
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Research themes  Details 

Examining the Chlamydia re-infection 
rate of koalas  

Research: Study koalas after vaccination and release, in relation to the 
microbiome of these individuals 

Improve the microbiome of 
individuals  

Research: Exploring ways to improve the microbiome of individuals in the field, 
vs before release, where vaccination is possible. 

Other  

What other methods do we have to 
monitor koalas? 

Other Values: Cost 
Research: Explore other methods to monitoring rather than tracking faecal 
counts (i.e. thermal imaging, autonomous drones etc) 
Interacting: Fire, Disease 

How sensitive is investment in koala 
protection to climate change?  

Other Values: Cost, Policy adherence 
Research: Climate change will have effects on a range of species, and on 
humans. How sensitive are current policies to these competing threats and how 
can we best safeguard koalas under policy and resource uncertainty.  
Interacting: climate change, human displacement, changes to livelihood 

What are the existing population 
dynamics and habitat occupancy of 
KMA3’s single isolated population? 

Research: To understand fundamental population dynamics and habitat 
occupancy of single isolated population, in order to manage under climate 
change.  
What are the nature and drivers of koala population size and dynamics 

• Isolated population (one) of low density, geographic barriers 
• Risk of stochastic events, i.e. fire, disease, especially under increased 

climate change 
• Inbreeding effects 

Interacting: Disease, fire, genetic diversity 
Determining the impacts of 
interactions between climate, disease, 
habitat suitability and Koala dynamics 
to target management responses (e.g. 
through long term longitudinal 
studies). 

 

Research: What were the historical population changes, drivers (e.g. disease, 
dry climate) of peaks and declines across the landscape? How can we explain 
the current aging population? 
Long term longitudinal study of the interactions between climate, disease, 
habitat suitability and Koala dynamics to target management responses on 
private and public land. 
Nature and drivers of koala population size and dynamics Habitat loss 

• Population flux, ‘boom and bust’ cycle, boom maybe related to 
rainfall, disease maybe related to bust 

• Spatial ‘patchy’ distribution 
• Suspect overall decline 
• Large size and variability of region 
• Private land management dominates 
• Aging population 

Interacting: Climate change, disease, wildfire, habitat quality, habitat 
connectivity, private land 

The impact of emerging agricultural 
industries on coastal remnant 
populations 

Research: Document and explore scenarios of clearing koala habitat as a result 
of emerging industries (e.g. blueberry farming) 
Interacting: Climate change, disease 

The impact of dieback in disturbed 
(lantana dominated) areas 

Research: Understand the role of dieback on persistence of koala populations, 
in areas dominated by lantana 
Interacting: Climate change scenarios 

Risk of sea level rise to koalas in 
coastal areas  

Research: Understanding the risk of sea level rise (via (salinization, flooding) on 
persistence of koala populations in coastal areas, with a focus on Swamp 
Mahogany habitat 
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Research themes  Details 

Exploring the social, ecological and 
economic implications of ‘walking 
away’  

Other Values: Cost, Social acceptance  
Research: Explore and cost alternative strategies for koala protection under 
development and management budget scenarios, including a ‘walk away’ 
strategy.  
Interacting: Habitat loss/urban development 
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7 Summary 

Despite substantial efforts in koala research, there is still uncertainty relating to the most cost-
efficient management actions to improve the status of koalas in NSW. The aim of this project 
was to develop an understanding of the key knowledge gaps impeding the successful 
management of koala populations in the wild across NSW. This understanding led to the 
development of a series of research questions, targeted at addressing the uncertainty that, if 
resolved, will provide the most benefit to the viability of koalas in NSW.  

Workshop findings suggest that: 

•  Participants specified ~23 threats to koalas across NSW, with major threats including 
habitat loss and habitat fragmentation, disease, bushfires, cars and roads, and climate 
change (including drought and heatwaves). 

• Many threats were shared across KMAs. For example, Habitat Loss (and Habitat 
connectivity Loss/Fragmentation) was consistently listed by respondents as the first-
ranked threat across all KMA’s. Likewise, the threat posed by Disease was relatively 
consistent as a top three threat. As expected, the frequency to which key threats were 
mentioned by experts, and their ranking, did vary across KMAs. For example, Cars and 
Roads were considered a greater threat by more participants in KMA1 and KMA2, more 
participants viewed Bushfires and wildfires as a number one threat in KMA3 and KMA5, 
and Climate Change was considered as a higher ranked threat in KMA5 and KMA6. 

• Using structured elicitation, the consequences of 14 actions (targeted at the key 
threats) were predicted for the year 2079. The following actions were identified as 
being of most value for targeting for potential research questions, given uncertainty 
about climate change. The relevant KMA is noted in brackets, though the associated 
research questions could be relevant to any region with the associated key threat: 

o Habitat Restoration (KMA2 and 4) 
o Climate Change Refuges (KMA5) 
o Climate Change Water Supply (KMA6) 
o Habitat Logging Controls (KMA1) 
o Disease Insurance Population (KMA6) 
o Fire Asset Protection (KMA3 and 5) 

• The remaining actions were, comparatively, unlikely to be implemented or unlikely to 
have a positive effect on koala abundance (or both).  

• 18 key research questions have been identified to assist the implementation of the 
Koala Strategy. Prioritisation of these research questions is dependent on the size of 
the research budget, and the estimated likelihood of the different climate change 
scenarios. However, it would appear research into habitat restoration should be 
prioritised, as the predicted gains for koalas are greatest, despite budget and 
uncertainty due to climate change. Examples of relevant research questions and topics 
include: 

o ‘Future proofing’ revegetation 
o What is adequate habitat? 
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o Strengthening private land partnerships 
o What private land is most at risk and the most valuable to protect?  

It is expected that stakeholders may have different views about what constitutes a research 
priority for koalas across the state of NSW. This is, in part, because they hold different stories 
of cause-and-effect about the nature of the relationships between threats, management and 
the persistence of koala populations in the wild across the state of NSW. This project has 
taken a logical, transparent and structured approach to understanding uncertainties, and the 
key knowledge gaps impeding the successful management of koala populations in the 
wild across NSW. It is recognised that the process used here to develop research questions 
should be iterative, in that further threats and actions could be explored in future work, and 
other experts could contribute judgements about the efficacy of management and the 
likelihood of implementation. Though the list is not exhaustive, this process has provided a 
logical and justified first attempt at developing a broad list of research questions.   
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9  Appendix A: Workshop Participants 

Table A1. (below) provides the names, affiliations and specialisations of the participants who: 

1. Contributed responses towards the pre-workshop survey, which was used to identify 
key threats and management actions for each region; and / or 

2. Attended the workshop and therefore contributed towards quantification of the 
expected effectiveness and likelihood of each management action and threat, and 
helped to further refine the research projects. Group 1 assessed KMAs 1 and 5, Group 
2 assessed KMAs 2 and 4, and Group 3 assessed KMAs 3 and 6. 

Table A1. Participants who contributed towards this project 

Name Institution/Affiliation Field Pre-
workshop 
survey 

Workshop  
group 

Allen McIlwee NSW Office of Environment and 
Heritage 

Ecology/Mapping Yes Unable to 
attend 

Belinda Wright University of Sydney Genetics No Group 1 

Ben Moore Western Sydney University Physiologist / diet Yes Group 1 

Bill Ellis University of Queensland Ecologist/ 
physiologist 

No Group 2 

Brad Law NSW Department of Primary 
Industries 

Ecologist Yes Group 1 

Carolyn Hogg The University of Sydney  Genetics Yes Unable to 
attend 

Cheyne Flanagan Port Macquarie Koala Hospital Koala health Yes Group 3 

Chris Allen NSW Office of Environment and 
Heritage 

Ecology land 
management 

Yes Group 3 

Damien Higgins The University of Sydney  Veterinary medicine Yes Group 2 

Dan Lunney NSW Office of Environment and 
Heritage 

Ecologist Yes Group 1 

Desley Whisson Deakin University Ecologist Yes Group 3 

Frith Jarrad The University of Melbourne Facilitator NA Group 3 
(Facilitator) 

John Turbill NSW Office of Environment and 
Heritage 

Manager No Group 1 

Justine O’Brien Taronga Conservation Society Conservation 
scientist 

Yes Group 1 

Karen Ford Australian National University Nutritional ecology 
and physiology 

Yes Group 1 

Kellie Leigh Science for Wildlife Ecologist Yes Group 3 
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Name Institution/Affiliation Field Pre-
workshop 
survey 

Workshop  
group 

Kylie Madden NSW Office of Environment and 
Heritage 

Ecologist No Group 2 

Lachlan Wilmott NSW Office of Environment and 
Heritage 

Ecologist Yes Unable to 
attend 

Larry Vogelnest Taronga Conservation Society Veterinary medicine Yes Group 1 

Libby Rumpff The University of Melbourne Facilitator NA Group 1 
(Facilitator) 

Mark Krockenberger The University of Sydney  Veterinary medicine No Group 3 

Mark Eldridge Australian Museum Genetics Yes Group 1 

Martin Predavec NSW Office of Environment and 
Heritage 

Ecologist Yes Group 3 

Martina Hoffmann The University of Melbourne Facilitator NA Data Analyst 

Mathew Crowther The University of Sydney  Ecologist Yes Group 3 

Natalie Briscoe The University of Melbourne Ecologist/ 
Physiologist 

Yes Group 2 

Peter Timms The University of the Sunshine Coast Microbiologist / 
Disease 

Yes Unable to 
attend 

Rebecca Johnson Australian Museum Genetics No Group 3 

Rebecca Montague-
Drake 

Port Macquarie Council Ecology Yes Group 2 

Rod Pietsch NSW Office of Environment and 
Heritage 

Ecology Yes Group 3 

Steve Phillips Biolink Ecologist Yes Group 2 

Trish Harrup NSW Office of Environment and 
Heritage 

Policy No Group 2 

Victoria Hemming The University of Melbourne Facilitator N/A Group 2 
(Facilitator) 
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10  Appendix B: Pre-workshop survey extract 
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Note that questions were repeated for KMA’s 1 to 6 (but not 7)



NSW Koala Research Plan: Expert elicitation of knowledge gaps  

Page | 42  

 

11 Appendix C: Pre-workshop survey results 

The results presented in this appendix are the results of the 21 pre-workshop surveys 
received by the 19th July and were used to inform discussions in the workshop. 

C1. Categorising Threats 
The pre-workshop survey identified 44 threats, which were recategorized into 24 broad threat 
themes. Table C2 shows how threats were categorised. Note that threats were retained as 
separate categories when different interpretations of the threat were possible (i.e. climate 
could refer to the ambient weather, or it may refer to climate change).  

Table C1. Threats and Threat Categorisations used to identify key threats for each region. N.B- 
the threat categories are highlighted in blue, and the individual threats listed by participants are 
listed beneath the threat. The numbers in the columns are the number of respondents who 
mentioned that particular. 

Threat categories and threats KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total mentions 

Bushfires/Wildfire 3 2 5 3 5 2 20 

Bushfires/Wildfire 3 2 5 3 5 2 20 

Cars / Roads 7 7 3 4 2  23 

Cars 2 2  2   6 

Mortality from Cars 1 1 1 1 1  5 

Roads 1 1 1    3 

Traffic 1 1     2 

Vehicle-strike 2 2 1 1 1  7 

Climate      1 1 

Climate      1 1 

Climate Change 1  2 4 5 8 20 

Climate Change 1  2 4 5 8 20 

Development/Urbanisation 3 2     5 

Development/Urbanisation 1 1     2 

Indirect Effects from Urbanisation 1 1     2 

Urban Growth 1      1 

Disease 11 8 6 5 4 6 39 

Disease 10 8 6 5 4 6 39 

Dogs / Dog Attacks 5 5 2 2 2  16 

Dogs / Dog Attacks 4 4 1 1 1  11 

Mortality from Dogs 1 1 1 1 1  5 

Drought And Heatwave 1 1 2 2 4 2 12 

Drought and Heatwave   1 1 3 1 6 
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Threat categories and threats KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total mentions 

Heat/ Water Stress 1 1 1 1 1 1 6 

Genetics / Pop. Viability 2 2 4 2 4 2 17 

Declining Fertility 1 1 1 1 1 1 6 

Increasing Adult Mortality 1 1 1 1 1 1 6 

Loss of Genetic Diversity   1  1  2 

Small Populations   1  1  2 

Population dynamics 1      1 

Habitat Connectivity Loss / Fragmentation 5 5 3 4 5 3 25 

Habitat Connectivity Loss / Fragmentation 1 1 1 1 2  6 

Habitat Loss / Fragmentation 4 4 2 3 3 3 19 

Habitat Degradation   2  1 1 4 

Habitat Degradation   2  1 1 4 

Habitat Loss 13 10 12 7 7 7 56 

Clearing of Koala Habitat - Ag And Mining    1   1 

Forestry   1    1 

Habitat Change/loss 1 1   1  3 

Habitat Destruction 1 1 1 1 1 1 6 

Habitat Loss 8 6 6 3 3 4 30 

Habitat/Environmental change 1 1 1 1 1 1 6 

Land Clearance 1 1 1 1 1 1 6 

Logging 1  2    3 

Heatwaves/Drought/Climate Change      1 1 

Heatwaves/Drought/Climate Change      1 1 

Inappropriate Fire 1 1 1  1  4 

Inappropriate Fire 1 1 1  1  4 

Industry      1 1 

Industry      1 1 

Lack Of Knowledge 1 1 1 2 2 1 8 

Lack of Knowledge 1 1 1 2 2 1 8 

Land Degradation      1 1 

Land Degradation      1 1 

Loss/isolation Of Riparian Refuges      1 1 

Loss/ Isolation Of Riparian Refuges      1 1 

Low Density Population   1    1 

Low Density Population   1    1 

Mining  2    2 4 

Mining  1    2 3 
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Threat categories and threats KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total mentions 

Open Cut Mining  1     1 

Poor Food Quality   1    1 

Poor Food Quality   1    1 

Road-strike, Dog Predation 1      1 

Road-strike, Dog Predation 1      1 

Rural Dieback    1 1 1 3 

Rural Dieback    1 1 1 3 

 

C2. Identifying the top threats for each KMA 

 

The top 3 threats were identified for each KMA (Table C2). 

 

Table C2. The number of votes for the threat categories (from Table C1) by participants 
for each KMA. The orange shading shows the categories which were selected as one of 
the top 3 threats for the KMA. NB. Habitat Connectivity / loss and fragmentation were 
combined with Habitat Loss, and Genetics / Population viability were combined with 
disease (based on comments from participants).  

Threat Categories KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total mentions 

Bushfires/Wildfire 3 2 5 3 5 2 20 

Cars / Roads 7 7 3 4 2  23 

Climate      1 1 

Climate Change 1  2 4 5 8 20 

Development/Urbanisation 3 2     5 

Disease 11 8 6 5 4 6 40 

Dogs / Dog Attacks 5 5 2 2 2  16 

Drought and Heatwave 1 1 2 2 4 2 12 

Genetics / Pop. Viability 2 2 4 2 4 2 16 

Habitat Connectivity Loss / 
Fragmentation 5 5 3 4 5 3 25 

Habitat Degradation   2  1 1 4 

Habitat Loss 13 10 12 7 7 7 56 

Heatwaves/Drought/Climate Change      1 1 

Inappropriate Fire 1 1 1  1  4 

Industry      1 1 

Lack of Knowledge 1 1 1 2 2 1 8 
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Threat Categories KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total mentions 

Land Degradation      1 1 

Loss/isolation Of Riparian Refuges      1 1 

Low Density Population   1    1 

Mining  2    2 4 

Poor Food Quality   1    1 

Road-strike, Dog Predation 1      1 

Rural Dieback    1 1 1 3 

 

C3. Identifying proposed management actions 
For those threats that had been identified as the top threats in any KMA (Table C2), the 
proposed management actions were reviewed. The proposed management actions were first 
grouped into broad themes, and then the two management actions mentioned most 
frequently for each threat were selected for each KMA (see Table 1). Both speculative and 
certain management actions were considered, but as there was little consistency between 
participants in how these were described, these management actions were combined. 
Suggestions for research were noted but were not included as management actions (see Table 
C3). 

 

Table C3. Proposed management actions for each of the threat categories for each of the 
regions 

Key threats and associated actions KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total 

Bushfires/Wildfire 9 8 15 8 11 5 56 

Fire practices 4 2 8 3 5 3 25 

Asset protection fire management plan 3 1 6 1 3 3 17 

Coordinate control burns and koala protection 1 1 2 2 2  8 

Mitigation 2 2 2 2 3  11 

Translocation / insurance populations 1 1 1 1 2  6 

Translocation guidelines 1 1 1 1 1  5 

New habitats / restoration   1    1 

Restoration in productive parts of landscape   1    1 

Protect existing habitat  2     2 

Logging controls  2     2 

Research 2 2 4 3 3 1 15 

Fire fighter attitudes to koala habitat   1    1 

Mapping koala hotspots 1 2 2 2 2  9 

Stakeholder workshops 1  1 1 1 1 5 
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Key threats and associated actions KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total 

Review 1     1 2 

Asset protection fire management plan 1     1 2 

Cars / Roads 20 22 10 11 5  68 

Education 1 1 1    3 

Educate drivers 1 1 1    3 

Infrastructure 8 8 2 4 1  23 

Fencing, overpasses + underpasses 7 6 2 4 1  20 

Noise scarers 1 2     3 

Mitigation  1     1 

Koala hospital  1     1 

Planning 5 5 3 2 2  17 

Conserve habitat away from "blackspot" Roads+ mitigation 
measures implement if near roads 1 1  1 1  4 

Consider roadside tree removal 1 1 1    3 

Planning 1 1     2 

Reconsider / avoid roads through koala habitats 2 2 2 1 1  8 

Research 3 4 3 3 2  15 

Demographics roadkill 1      1 

Mapping koala-vehicle hotspots 2 4 2 2 1  11 

Regular (biennial) review of BioNet / wildlife Carer records so 
as to identify potential Vehicle-strike black-spots as they start 
to develop.   1    1 

Stakeholder workshops    1 1  2 

Road Regulations 2 2 1 1   6 

Reduced speeds 2 1 1    4 

Slower speeds  1  1   2 

Climate      1 1 

Protect existing habitat      1 1 

Planning to stop / reduce clearing      1 1 

Climate Change 4  8 14 15 28 69 

Adaptation   1 8 6 8 23 

Cool locations    1   1 

Shade trees    1 1 3 5 

Translocation   1 1 1 1 4 

Volunteers search for rick koalas during Heatwaves    1 1 1 3 

Water supplies during drought    4 3 3 10 

Carbon reduction 1   1 1 1 4 

Reduce carbon emissions 1   1 1 1 4 
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Key threats and associated actions KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total 

Education     1 1 2 

Educate community     1 1 2 

Fire practices      1 1 

Improved fire management practices      1 1 

Marketing      1 1 

"Koala capital"      1 1 

Mitigation   1 1   2 

Koala hospital   1 1   2 

New habitats / restoration 1  2  1 3 7 

Farm plantings   1    1 

Non-local eucalypts      1 1 

Protect creek habitats      1 1 

Restoration 1  1  1 1 4 

Protect existing habitat 1   3 4 4 12 

Large trees    2 1 1 4 

Planning to stop / reduce clearing 1   1 3 1 6 

Protect creek / riverine habitats      1 1 

Protect extant habitats      1 1 

Research 1   1  5 7 

Climate change impacts 1     1 2 

Ecological history study    1   1 

Historical effects of population changes in Response to 
weather      2 2 

Monitor extant cells      1 1 

Stakeholder workshops      1 1 

Disease 31 23 16 14 12 20 116 

Adaptation 1 1 1 1 1 1 6 

Vaccination 1 1 1 1 1 1 6 

Disease management 16 11 5 8 4 9 53 

Capture + treatment of sick koalas 2 1 1   1 5 

Disease treatment and distribution 1 1 1   1 4 

Euthanise sick koalas 2    1 1 4 

Habitat restoration 1 1     2 

Immunisation 1 1  1   3 

Insurance populations 1 1 1 1   4 

Isolation infected individuals 1 1    1 3 

Koala hospital      1 1 
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Key threats and associated actions KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total 

Livestock control      1 1 

Reserves 1      1 

Treatment by veterinarians 1 1  2 1 1 6 

Vaccination 5 4 2 4 2 2 19 

Education 3 2 1   1 7 

Anti-wildfire campaigns 1 1 1    3 

Carer education 1 1    1 3 

Disease treatment and distribution 1      1 

Planning      1 1 

Planning to stop / reduce clearing      1 1 

Protect existing habitat 3 2 2 2 1 1 11 

Reserves 2 2 2 2 1 1 10 

Restoration 1      1 

Research 4 4 4  3 4 19 

Disease +Climate Change      1 1 

Disease distribution 1 2 2   1 6 

Disease research     1 1 2 

Disease risk assessment prior to corridor / translocation 1 1     2 

Disease treatment and distribution 1  1    2 

Identify disease hotspots 1     1 2 

Population dynamics low density     1  1 

Threat combinations     1  1 

Understand contributing causes to disease  1 1    2 

Habitat Connectivity Loss / Fragmentation 13 12 8 12 13 9 67 

Adaptation 2 1 1  1  5 

Lower speed limits 1      1 

Translocation 1 1 1  1  4 

new habitats / restoration 3 2 2 3 2 2 14 

Connectivity 1 1 1 2 1 1 7 

Restoration 2 1 1 1 1 1 7 

Protect existing habitat 6 5 3 3 5 3 25 

Connectivity 1 1     2 

Planning to stop / reduce clearing 4 3 2 3 4 3 19 

Protect habitat 1 1 1  1  4 

Research 1 3 1 5 4 3 17 

Case-study illustrating MA1 at local scale  1  1 1  3 

Dog impacts    1   1 
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Key threats and associated actions KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total 

Gene flow between patches      1 1 

Habitat connectivity + infrastructure 1 1 1 1 1 1 6 

Mapping  1  2 2 1 6 

Habitat Loss 42 32 40 21 18 20 173 

adaptation 2 2 2 2 3 3 14 

Shade trees 1 1 1 1 2 2 8 

Water supplies during drought 1 1 1 1 1 1 6 

Education 2 2 2 2 2 2 12 

Community education 2 2 2 2 2 2 12 

Infrastructure      1 1 

Fencing, overpasses + underpasses      1 1 

New habitats / restoration 6 5 5 3 2 4 25 

Create corridors 1 1  1   3 

Restoration 5 4 5 2 2 4 22 

Protect existing habitat 28 19 27 13 10 8 105 

Connectivity 1 1     2 

Council management    1   1 

Create Koala reserves 1      1 

Economic incentives 1 1 1 1 1 1 6 

Fire regimes   2    2 

Improved mapping + planning tools 1 1   1  3 

Land acquisition 1     1 2 

Logging controls 4 1 8    13 

Planning to stop / reduce clearing 14 11 12 10 6 6 59 

Protect farms     1  1 

Protect larger / rural areas 2 1  1   4 

Reserves  1   1  2 

Restoration 1 1     2 

SEPP 44 Actions  1 1    2 

State forests   1    1 

Tree retention regulation 2  1    3 

Valleys   1    1 

Research 4 4 4 1 1 2 16 

Citizen sciences     1  1 

Ecological history study 1     1 2 

Improved mapping + planning tools 1 1 1    3 

Interactions between threats  1 1 1  1 4 
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Key threats and associated actions KM
A1

 

KM
A2

 

KM
A3

 

KM
A4

 

KM
A5

 

KM
A6

 

Total 

Mapping 1 1     2 

Pre-logging surveys   1    1 

Social economic barriers to implementation of actions 1 1 1    3 
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12 Appendix D: Elicitation Questions  

D1. Extract of elicitation spreadsheet  
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1 2 3 4 5 6
Status	Quo

Status	Quo:	Imagine	no	large	policies	(which	have	not	already	been	
announced)	to	protect	koalas	are	implemented,	and	that	development,	
disease	(and	disease	control),	climate,	drought	etc.	continue	as	current.

1

Climate	scenario	1:	Imagine	1000	breeding	females	are	located	in	the	
region.	How	many	koalas	would	you	expect	to	be	present	in	the	region	
in	2079	(i.e.	50	years)	if	the	"status	quo"	plan	were	to	continue? 1 1 1 1 1 1

2

Climate	scenario	2:	Imagine	1000	breeding	females	are	located	in	the	
region.	How	many	koalas	would	you	expect	to	be	present	in	the	region	
in	2079	(i.e.	50	years)	if	the	"status	quo"	plan	were	to	continue? 1 1 1 1 1 1
Bushfire	/	Wildfire
Asset	Protection	Plan:	Develop	and	apply	asset	protection	plan	for	
koala	habitat.	Includes,	no	burning	in	long	unburnt	habitat	i.e.	>50	
years	time	since	fire		+		active	supression	in	Koala	Zones.	Fuel	
reduction,	via	low	intensity	prescribed	burn	or	mechanical	fuel	
management	in	Koala	Zones/key	habitat.	*"koala	habitat"	where	they	
are	now	and	habitat	where	they	could	persist	(as	confirmed	by	
mapping	/	field	observations).

3
What	is	the	likelihood	(%	chance)	the	"Asset	Protection	Plan"	would	be	
developed	and	implemented	in	the	next	10	years? 1 1

4

Climate	scenario	1:	Imagine	1000	breeding	females	are	located	in	the	
region.	How	many	koalas	would	you	expect	to	be	present	in	the	region	
in	2079	(i.e.	50	years)	if	the	asset	protection	plan	was	enacted	in	the	
next	10	years? 1 1

5

Climate	scenario	2:	Imagine	1000	breeding	females	are	located	in	the	
region.	How	many	koalas	would	you	expect	to	be	present	in	the	region	
in	2079	(i.e.	50	years)	if	the	asset	protection	plan	was	enacted	in	the	
next	10	years? 1 1
Cars_Roads

Reduce	vehicle	strike	(via	infrastructure):	Avoid	new	roads	in	Koala	
hotspots,	if	unavoidable	then	develop	and	apply	a	strategy	to	mitigate	
blackspot	fatalities	through	infrastructure.	Includes	identifying	existing	
and	new	blackspots,	mitigation	via	floppy	fencing,	road-crossing	
(underpasses,	overpasses),	and	noise	scarers.

6
What	is	the	likelihood	(%	chance)	the	"vehicle	strike	reduction	plan	(via	
infrastructure)"	would	be	enacted	in	the	next	10	years? 1 0

7

Climate	scenario	1:	Imagine	1000	breeding	females	are	located	in	the	
region.	How	many	koalas	would	you	expect	to	be	present	in	the	region	
in	2079	(i.e.	50	years)	if	the	"vehicle	strike	reduction	plan	(via	
infrastructure)"	was	enacted	in	the	next	10	years? 1 0

8

Climate	scenario	2:	Imagine	1000	breeding	females	are	located	in	the	
region.	How	many	koalas	would	you	expect	to	be	present	in	the	region	
in	2079	(i.e.	50	years)	if	the	"vehicle	strike	reduction	plan	(via	
infrastructure)"	was	enacted	in	the	next	10	years? 1 0

Cars_Roads

KMA'S
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D2. Climate change scenarios  
Figures D1 and D2, are slides presented to the group when outlining the NARCliM climate 
projections. Table D1 presents the expected number of days over 35°C, the number of Extreme 
Forest Fire Danger Index (FFDI) day per year and the expected annual mean precipitation 
predicted by the NARCliM models. These predictions form the basis of Climate Change 
Scenario 1. Table D2 represents the predictions for Climate Change Scenario 2, which is a 
doubling of the NARClim predictions.  

 
Figure D1. One of two slides shown to the workshop participants with predicted climate 
change scenarios. 
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Figure D2. Second of two slides shown to the workshop participants with the predicted 
climate change scenario for precipitation. 

 

Table D1. Climate change scenario 1 based on NARClim Climate Projections 
 KMA1 KMA2 KM3 KMA4 KMA5 KMA6 

Days over 35°C per year 0-20 0-30 0-10 0-40 0-30 10-40+ 

Extreme FFDI days per year 0-1 0-1.5 0-0.5 0-1.5 0-1.5 0.5-3.5 

Annual mean precipitation 
0 - 20 5 - 20 0 - 10 0 - 10 -10 - 10 0 - 20 

 

Table D2. Climate change scenario 2 based on a doubling of NARClim Climate Projections 
 KMA1 KMA2 KM3 KMA4 KMA5 KMA6 

Days over 35°C per year 0-40 0-60 0-20 0-80 0-60 20-80+ 

Extreme FFDI days per year 0-2 0-3 0-1 0-3 0-3 1-7 

Annual mean precipitation 
0 - 40 10 - 40 0 - 20 0 - 20 -20- 20 0 - 40 

  



NSW Koala Research Plan: Expert elicitation of knowledge gaps  

Page | 54  

 

13  Appendix E: IDEA protocol data analysis 

E1. Round 1 

Participant’s provided their upper, lower, best estimate and comments for the questions for 
each KMA. 

For each KMA the individual .CSV files for each KMA were read into RMarkdown using the 
code. The code cleaned the raw data, including making sure data was in logical boxes. For 
example, lowest estimate was lower than highest estimate. The upper and lower bounds 
were then extrapolated to 90% confidence intervals using linear extrapolation (Hemming et 
al. 2018b): 
Lower standardised bound:   

ℓ"#,% = b"(#,% − *(b"(#,% − 	ℓ"(#,%) ∗ /j m′"#,%3 45 

(1.1) 
Upper standardised bound:  

u"#,% = b"(#,% + *(u"(#,% −	b"(#,%) ∗ /j m"
(#,%3 45 

(1.2) 

where,		b( =best estimate,		ℓ( =lower bound estimate, u( =  upper bound estimate, m( = 
level of confidence given by the participant e, in Round r, and j= the level of confidence each 
of the intervals was to be standardised to (i.e.90 %). In cases where the adjusted intervals fell 
outside reasonable bounds (such as below zero for question 2, 3, 4), we truncated intervals 
at their extremes. 

As discussed in Hemming et al. (2018a) it’s often asked why participants are asked to assign 
their own level of confidence when they are subsequently standardised. Speirs-Bridge et 
al. (2010) found that overconfidence was reduced if participants were obliged to specify 
their own level of confidence and the credible intervals were subsequently standardised. 
It’s important to emphasise that the main purpose of the adjusted intervals at this stage 
is to allow for comparison during the discussion phase. Based on our experience, 
alternative approaches (e.g. using the elicited responses to fit a distribution such as the 
beta, betaPERT or log-normal) make little difference to the visual representations that 
result, or to the discussions that follow. Thus, we use linear extrapolations for simplicity. 
Participants were encouraged to change their estimates in Round 2 if the extrapolation / 
truncation does not represent their true belief. 

For each question and each group, quantile aggregation (Lichtendahl Jr, Grushka-Cockayne & 
Winkler 2013; Hemming et al. 2018a) using the arithmetic mean was used to calculate an 
aggregated group judgement for the participants’ best estimate, and their standardised 
upper and lower bounds. For each KMA, and each question, a graph containing the average 
and the individual anonymised estimates was compiled into a single PDF feedback document 
containing only the responses made by members tasked with making estimates for that KMA. 
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Additional comments and questions provided by the participants were also compiled as 
tables beneath the graphs.  

E2. Discussion and Round 2 

The results of the Round 1 estimates were subsequently discussed within each group. Groups 
discussed the main drivers for their uncertainty, and possible reasons the estimates were at 
the lower or higher end of the range. Where there appeared to be a clear split between 
participants in their beliefs, this divergence was discussed. Where participants mostly agreed 
with little uncertainty, they were asked to think of reasons the estimates could be higher or 
lower than their estimates. 

At the conclusion of discussion for each questions, participants were enabled to update their 
estimates. The data for Round 2 was analysed in the same manner as Round 1 (discussed 
above). 

Only the final Round 2 estimates are displayed as part of this report.  

E3. References 

Hemming, V., Burgman, M.A., Hanea, A.M., McBride, M.F. & Wintle, B.C. (2018a) A practical 
guide to structured expert elicitation using the IDEA protocol. Methods in Ecology and 
Evolution, 9, 169-181. 

Hemming, V., Walshe, T.V., Hanea, A.M., Fidler, F. & Burgman, M.A. (2018b) Eliciting 
improved quantitative judgements using the IDEA protocol: A case study in natural 
resource management. PLoS One, 13, e0198468. 

Lichtendahl Jr, K.C., Grushka-Cockayne, Y. & Winkler, R.L. (2013) Is it better to average 
probabilities or quantiles? Management Science, 59, 1594-1611. 

Speirs-Bridge, A., Fidler, F., McBride, M., Flander, L., Cumming, G. & Burgman, M. (2010) 
Reducing overconfidence in the interval judgments of experts. Risk Analysis, 30, 512-
523. 
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14  Appendix F: Round 2 results by KMA 

Note that results have been anonymised and sorted in order of decreasing best guess. 
‘Expert 1’ in one graph is not necessarily the same person as ‘Expert 1’ in another graph. All 
intervals have been extrapolated to 90%. 

F1. KMA1 

Question 1: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 119.62 868.83 455.56 

Expert 1 150.00 1050.00 600.00 

Expert 2 487.50 825.00 600.00 

Expert 3 206.25 1612.50 600.00 

Expert 4 150.00 750.00 600.00 

Expert 5 0.00 860.00 500.00 

Expert 6 40.00 880.00 400.00 

Expert 7 42.86 685.71 300.00 

Expert 8 0.00 625.00 250.00 

Expert 9 0.00 531.25 250.00 
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Question 2: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue? 

 

Name Lower Upper Best 

Group Average 91.11 684.91 302.78 

Expert 1 218.75 1625.00 500.00 

Expert 2 175.00 1075.00 400.00 

Expert 3 300.00 600.00 400.00 

Expert 4 100.00 550.00 400.00 

Expert 5 0.00 620.00 350.00 

Expert 6 25.00 700.00 250.00 

Expert 7 0.00 500.00 200.00 

Expert 8 1.25 265.62 125.00 

Expert 9 0.00 228.57 100.00 
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Question 6: What is the likelihood (% chance) the “vehicle strike reduction plan (via infrastructure)” would be enacted in the 
next 10 years? 

 

Name Lower Upper Best 

Group Average 6.33 51.11 30 

Expert 1 10.00 70.00 50 

Expert 2 0.00 70.00 50 

Expert 3 10.00 50.00 40 

Expert 4 10.00 60.00 30 

Expert 5 5.00 50.00 30 

Expert 6 10.00 50.00 25 

Expert 7 0.00 50.00 20 

Expert 8 10.00 50.00 20 

Expert 9 2.00 10.00 5 
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Question 7: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “vehicle strike reduction plan (via infrastructure)” was 
enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 188.61 894.50 527.78 

Expert 1 185.71 1214.29 700.00 

Expert 2 185.71 1857.14 700.00 

Expert 3 250.00 850.00 700.00 

Expert 4 487.50 825.00 600.00 

Expert 5 85.71 857.14 600.00 

Expert 6 250.00 550.00 400.00 

Expert 7 142.86 785.71 400.00 

Expert 8 110.00 530.00 350.00 

Expert 9 0.00 581.25 300.00 
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Question 8: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “vehicle strike reduction plan (via infrastructure)” was 
enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 124.03 787.40 388.89 

Expert 1 214.29 1242.86 600.00 

Expert 2 214.29 1821.43 600.00 

Expert 3 125.00 650.00 500.00 

Expert 4 200.00 650.00 500.00 

Expert 5 287.50 625.00 400.00 

Expert 6 0.00 750.00 300.00 

Expert 7 0.00 700.00 250.00 

Expert 8 71.43 328.57 200.00 

Expert 9 3.75 318.75 150.00 
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Question 18 : What is the likelihood (% chance) the “disease treatment” plan would be incorporated into legislation in the 
next 10 years? 

 

Name Lower Upper Best 

Group Average 2.56 22.83 10.78 

Expert 1 0.00 50.00 30.00 

Expert 2 0.00 30.00 15.00 

Expert 3 10.00 30.00 15.00 

Expert 4 10.00 15.00 10.00 

Expert 5 0.00 30.00 10.00 

Expert 6 0.00 30.00 10.00 

Expert 7 1.00 10.00 5.00 

Expert 8 2.00 10.00 2.00 

Expert 9 0.00 0.50 0.00 
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Question 19: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “disease treatment” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 258.55 1031.73 572.22 

Expert 1 440.00 1280.00 800.00 

Expert 2 400.00 1150.00 700.00 

Expert 3 209.09 863.64 700.00 

Expert 4 500.00 800.00 600.00 

Expert 5 0.00 2400.00 600.00 

Expert 6 475.00 625.00 550.00 

Expert 7 260.00 800.00 500.00 

Expert 8 0.00 681.25 400.00 

Expert 9 42.86 685.71 300.00 
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Question 20: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “disease treatment” plan was enacted in the next 10 years? 

Name Lower Upper Best 

Group Average 112.95 821.12 350 

Expert 1 300.00 1050.00 600 

Expert 2 0.00 2428.57 500 

Expert 3 172.73 663.64 500 

Expert 4 300.00 600.00 400 

Expert 5 80.00 800.00 350 

Expert 6 25.00 700.00 250 

Expert 7 135.71 392.86 200 

Expert 8 3.12 425.00 200 

Expert 9 0.00 330.00 150 
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Question 27: What is the likelihood (% chance) the “logging controls”plan would be incorporated into legislation in the next 
10 years? 

 

Name Lower Upper Best 

Group Average 16.33 52.78 36.11 

Expert 1 55.00 80.00 70.00 

Expert 2 30.00 80.00 60.00 

Expert 3 30.00 60.00 50.00 

Expert 4 20.00 80.00 50.00 

Expert 5 0.00 80.00 40.00 

Expert 6 10.00 50.00 30.00 

Expert 7 0.00 20.00 10.00 

Expert 8 0.00 15.00 10.00 

Expert 9 2.00 10.00 5.00 
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Question 28: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “logging controls” plan was enacted in the next 10 years? 

 

Name Lower Upper Best 

Group Average 341.83 1220.71 738.89 

Expert 1 760.00 1660.00 1300.00 

Expert 2 450.00 1350.00 900.00 

Expert 3 600.00 900.00 800.00 

Expert 4 157.14 2342.86 800.00 

Expert 5 375.00 1425.00 750.00 

Expert 6 470.00 830.00 650.00 

Expert 7 264.29 778.57 650.00 

Expert 8 0.00 950.00 500.00 

Expert 9 0.00 750.00 300.00 

 

  



NSW Koala Research Plan: Expert elicitation of knowledge gaps  

Page | 66  

 

Question 29: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “logging controls” plan was enacted in the next 10 years? 

 

Name Lower Upper Best 

Group Average 206.83 978.73 505.56 

Expert 1 640.00 1360.00 1000.00 

Expert 2 350.00 1250.00 800.00 

Expert 3 185.71 2371.43 700.00 

Expert 4 400.00 700.00 500.00 

Expert 5 150.00 600.00 450.00 

Expert 6 0.00 530.00 350.00 

Expert 7 0.00 750.00 300.00 

Expert 8 0.00 790.00 250.00 

Expert 9 135.71 457.14 200.00 
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F2. KMA2 

Question 1: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 40.36 1139.42 568.75 

Expert 1 0.00 2000.00 1000.00 

Expert 2 80.00 1520.00 800.00 

Expert 3 0.00 1360.00 550.00 

Expert 4 200.00 500.00 500.00 

Expert 5 15.38 915.38 500.00 

Expert 6 0.00 1400.00 500.00 

Expert 7 27.50 770.00 500.00 

Expert 8 0.00 650.00 200.00 
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Question 2: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue? 

 

Name Lower Upper Best 

Group Average 15.48 789.34 368.75 

Expert 1 0.00 1500.00 800.00 

Expert 2 0.00 760.00 400.00 

Expert 3 0.00 760.00 400.00 

Expert 4 3.85 557.69 350.00 

Expert 5 0.00 647.00 350.00 

Expert 6 120.00 660.00 300.00 

Expert 7 0.00 740.00 200.00 

Expert 8 0.00 690.00 150.00 
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Question 9: What is the likelihood (% chance) the “vehicle strike reduction plan (via road regulations)” would be enacted in 
the next 10 years? 

 

Name Lower Upper Best 

Group Average 23.12 59.38 44.38 

Expert 1 60.00 100.00 85.00 

Expert 2 45.00 80.00 70.00 

Expert 3 40.00 70.00 60.00 

Expert 4 20.00 60.00 50.00 

Expert 5 0.00 60.00 50.00 

Expert 6 10.00 70.00 20.00 

Expert 7 10.00 30.00 20.00 

Expert 8 0.00 5.00 0.00 
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Question 10: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “vehicle strike reduction plan (via road regulations)” was 
enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 11.92 1098.55 510.62 

Expert 1 0.00 2000.00 1000.00 

Expert 2 80.00 1520.00 800.00 

Expert 3 0.00 1442.00 560.00 

Expert 4 0.00 855.00 525.00 

Expert 5 15.38 915.38 500.00 

Expert 6 0.00 1400.00 500.00 

Expert 7 0.00 650.00 200.00 

Expert 8 0.00 6.00 0.00 
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Question 11: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “vehicle strike reduction plan (via road regulations)” was 
enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 2.88 677.65 326.88 

Expert 1 0.00 1500.00 800.00 

Expert 2 0.00 806.00 410.00 

Expert 3 0.00 760.00 400.00 

Expert 4 0.00 640.00 355.00 

Expert 5 23.08 369.23 300.00 

Expert 6 0.00 740.00 200.00 

Expert 7 0.00 600.00 150.00 

Expert 8 0.00 6.00 0.00 
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Question 21: What is the likelihood (% chance) the “vaccinate” plan would be incorporated into legislation in the next 10 
years? 

 

Name Lower Upper Best 

Group Average 0 18.12 8.75 

Expert 1 0 60.00 50.00 

Expert 2 0 10.00 5.00 

Expert 3 0 10.00 5.00 

Expert 4 0 10.00 5.00 

Expert 5 0 15.00 5.00 

Expert 6 0 30.00 0.00 

Expert 7 0 0.00 0.00 

Expert 8 0 10.00 0.00 
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Question 22: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “vaccinate” plan was enacted in the next 10 years? 

 

Name Lower Upper Best 

Group Average 80.58 1241.67 588.75 

Expert 1 0.00 2100.00 1000.00 

Expert 2 260.00 1880.00 800.00 

Expert 3 184.62 1015.38 600.00 

Expert 4 0.00 1442.00 560.00 

Expert 5 0.00 946.00 550.00 

Expert 6 200.00 500.00 500.00 

Expert 7 0.00 1400.00 500.00 

Expert 8 0.00 650.00 200.00 
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Question 23: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in region in 2079 (i.e. 50 years) if the “vaccinate” plan was enacted in the next 10 years? 

 

Name Lower Upper Best 

Group Average 39.23 835.18 431.88 

Expert 1 0.00 1600.00 800.00 

Expert 2 60.00 960.00 600.00 

Expert 3 200.00 500.00 500.00 

Expert 4 0.00 816.00 420.00 

Expert 5 53.85 676.92 400.00 

Expert 6 0.00 698.50 385.00 

Expert 7 0.00 740.00 200.00 

Expert 8 0.00 690.00 150.00 
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Question 30: What is the likelihood (% chance) the “clearing controls” plan would be incorporated into legislation in the next 
10 years? 

 

Name Lower Upper Best 

Group Average 6.25 48.12 26.88 

Expert 1 0.00 70.00 55.00 

Expert 2 0.00 100.00 50.00 

Expert 3 20.00 40.00 30.00 

Expert 4 10.00 50.00 30.00 

Expert 5 10.00 50.00 25.00 

Expert 6 10.00 35.00 15.00 

Expert 7 0.00 30.00 10.00 

Expert 8 0.00 10.00 0.00 
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Question 31: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “clearing controls” plan was enacted in the next 10 years? 

 

Name Lower Upper Best 

Group Average 117.31 1378.33 839.38 

Expert 1 530.77 2330.77 1500.00 

Expert 2 0.00 2100.00 1500.00 

Expert 3 70.00 1030.00 850.00 

Expert 4 80.00 1520.00 800.00 

Expert 5 5.00 980.00 740.00 

Expert 6 185.71 1342.86 700.00 

Expert 7 60.00 1680.00 600.00 

Expert 8 7.00 43.00 25.00 
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Question 32: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “clearing controls” plan was enacted in the next 10 years? 

 

Name Lower Upper Best 

Group Average 98.94 910.45 614.38 

Expert 1 0.00 1600.00 1100.00 

Expert 2 70.00 1030.00 850.00 

Expert 3 661.54 1076.92 800.00 

Expert 4 0.00 1028.00 740.00 

Expert 5 60.00 960.00 600.00 

Expert 6 0.00 860.00 500.00 

Expert 7 0.00 685.71 300.00 

Expert 8 0.00 43.00 25.00 
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Question 33: What is the likelihood (% chance) the “restoration on public land” plan would be incorporated into legislation 
in the next 10 years? 

 

Name Lower Upper Best 

Group Average 28.75 63.75 47.5 

Expert 1 70.00 100.00 80.0 

Expert 2 60.00 100.00 80.0 

Expert 3 40.00 85.00 70.0 

Expert 4 25.00 75.00 60.0 

Expert 5 25.00 50.00 30.0 

Expert 6 10.00 50.00 30.0 

Expert 7 0.00 40.00 20.0 

Expert 8 0.00 10.00 10.0 
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Question 34: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “restoration on public land” plan was enacted in the next 10 
years?

 

Name Lower Upper Best 

Group Average 170.19 1547.45 881.25 

Expert 1 530.77 2330.77 1500.00 

Expert 2 0.00 2500.00 1200.00 

Expert 3 125.00 1100.00 950.00 

Expert 4 80.00 1520.00 800.00 

Expert 5 185.71 1342.86 700.00 

Expert 6 0.00 896.00 650.00 

Expert 7 20.00 1820.00 650.00 

Expert 8 420.00 870.00 600.00 
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Question 35: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “restoration on public land” plan was enacted in the next 10 
years?

 

Name Lower Upper Best 

Group Average 142.69 1032.37 659.38 

Expert 1 0.00 1800.00 1100.00 

Expert 2 0.00 1130.00 950.00 

Expert 3 661.54 1076.92 800.00 

Expert 4 420.00 870.00 600.00 

Expert 5 60.00 960.00 600.00 

Expert 6 0.00 1070.00 575.00 

Expert 7 0.00 652.00 400.00 

Expert 8 0.00 700.00 250.00 
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F3. KMA3 

Question 1: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 163.57 1257.10 827.5 

Expert 1 1000.00 3250.00 2500.0 

Expert 2 0.00 1500.00 1000.0 

Expert 3 28.57 1314.29 800.0 

Expert 4 0.00 1240.00 700.0 

Expert 5 0.00 700.00 700.0 

Expert 6 275.00 1062.50 500.0 

Expert 7 0.00 850.00 400.0 

Expert 8 5.00 140.00 20.0 
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Question 2: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 9.5 762.04 351.25 

Expert 1 0.0 1200.00 600.00 

Expert 2 0.0 1062.50 500.00 

Expert 3 0.0 1400.00 500.00 

Expert 4 0.0 650.00 500.00 

Expert 5 75.0 1087.50 300.00 

Expert 6 0.0 264.29 200.00 

Expert 7 0.0 350.00 200.00 

Expert 8 1.0 82.00 10.00 
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Question 3: What is the likelihood (% chance) the “Asset Protection Plan” would be developed and implemented in the next 
10 years?

 

Name Lower Upper Best 

Group Average 21.25 73.75 50.62 

Expert 1 30.00 100.00 70.00 

Expert 2 0.00 80.00 70.00 

Expert 3 20.00 100.00 50.00 

Expert 4 30.00 70.00 50.00 

Expert 5 40.00 60.00 50.00 

Expert 6 20.00 70.00 50.00 

Expert 7 30.00 60.00 45.00 

Expert 8 0.00 50.00 20.00 
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Question 4: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the asset protection plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 377.55 1428.93 940.25 

Expert 1 1250.00 2750.00 2000.00 

Expert 2 412.50 1762.50 1200.00 

Expert 3 0.00 1740.00 1200.00 

Expert 4 650.00 1550.00 1100.00 

Expert 5 285.71 928.57 800.00 

Expert 6 200.00 1400.00 800.00 

Expert 7 220.00 1120.00 400.00 

Expert 8 2.20 180.40 22.00 
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Question 5: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the asset protection plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 150.16 999.94 582.62 

Expert 1 550.00 1300.00 1000.00 

Expert 2 0.00 1200.00 800.00 

Expert 3 0.00 1340.00 800.00 

Expert 4 375.00 1875.00 750.00 

Expert 5 160.00 880.00 700.00 

Expert 6 14.29 914.29 400.00 

Expert 7 100.00 400.00 200.00 

Expert 8 2.00 90.20 11.00 
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Question 39: What is the likelihood (% chance) the “stop logging” plan would be incorporated into legislation in the next 10 
years?

 

Name Lower Upper Best 

Group Average 31.88 61.88 45.25 

Expert 1 80.00 90.00 80.00 

Expert 2 70.00 90.00 80.00 

Expert 3 50.00 70.00 70.00 

Expert 4 10.00 60.00 40.00 

Expert 5 35.00 60.00 40.00 

Expert 6 10.00 50.00 30.00 

Expert 7 0.00 70.00 20.00 

Expert 8 0.00 5.00 2.00 
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Question 40: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “stop logging” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 259.38 1229.38 725 

Expert 1 900.00 1650.00 1200 

Expert 2 675.00 1800.00 900 

Expert 3 0.00 1160.00 800 

Expert 4 350.00 1400.00 800 

Expert 5 100.00 1150.00 700 

Expert 6 0.00 1275.00 600 

Expert 7 0.00 750.00 600 

Expert 8 50.00 650.00 200 
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Question 41: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “stop logging” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 113.12 894.38 500 

Expert 1 650.00 1400.00 1100 

Expert 2 0.00 1000.00 800 

Expert 3 0.00 1320.00 600 

Expert 4 0.00 650.00 500 

Expert 5 0.00 700.00 400 

Expert 6 225.00 975.00 300 

Expert 7 20.00 740.00 200 

Expert 8 10.00 370.00 100 
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F4. KMA4 

Question 1: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 10 862.66 437.25 

Expert 1 0 1080.00 900.00 

Expert 2 0 893.60 548.00 

Expert 3 0 1400.00 500.00 

Expert 4 0 1000.00 400.00 

Expert 5 0 1120.00 400.00 

Expert 6 80 620.00 350.00 

Expert 7 0 457.69 250.00 

Expert 8 0 330.00 150.00 
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Question 2: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 13.85 649.36 268.75 

Expert 1 0.00 880.00 700.00 

Expert 2 80.00 620.00 350.00 

Expert 3 0.00 1200.00 300.00 

Expert 4 0.00 786.40 250.00 

Expert 5 0.00 500.00 200.00 

Expert 6 0.00 740.00 200.00 

Expert 7 30.77 238.46 100.00 

Expert 8 0.00 230.00 50.00 
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Question 18: What is the likelihood (% chance) the “treatment” plan would be incorporated into legislation in the next 10 
years?

 

Name Lower Upper Best 

Group Average 0 19.38 5.38 

Expert 1 0 40.00 10.00 

Expert 2 0 30.00 10.00 

Expert 3 0 25.00 10.00 

Expert 4 0 10.00 5.00 

Expert 5 0 30.00 5.00 

Expert 6 0 10.00 3.00 

Expert 7 0 5.00 0.00 

Expert 8 0 5.00 0.00 
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Question 19: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “treatment” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 40.82 872.96 470.38 

Expert 1 0.00 1080.00 900.00 

Expert 2 0.00 900.00 600.00 

Expert 3 0.00 1030.80 543.00 

Expert 4 0.00 1474.00 520.00 

Expert 5 14.29 914.29 400.00 

Expert 6 170.00 530.00 350.00 

Expert 7 142.31 834.62 350.00 

Expert 8 0.00 220.00 100.00 

 



NSW Koala Research Plan: Expert elicitation of knowledge gaps  

Page | 93  

 

Question 20: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “treatment” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 22.69 625.99 268.12 

Expert 1 0.00 880.00 700.00 

Expert 2 170.00 530.00 350.00 

Expert 3 0.00 1274.00 320.00 

Expert 4 0.00 865.40 275.00 

Expert 5 0.00 500.00 200.00 

Expert 6 11.54 219.23 150.00 

Expert 7 0.00 614.29 100.00 

Expert 8 0.00 125.00 50.00 
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Question 33: What is the likelihood (% chance) the “restoration on public land” plan would be incorporated into legislation 
in the next 10 years?

 

Name Lower Upper Best 

Group Average 41.25 80.62 63.12 

Expert 1 70.00 100.00 100.00 

Expert 2 50.00 100.00 80.00 

Expert 3 50.00 75.00 60.00 

Expert 4 30.00 90.00 60.00 

Expert 5 50.00 80.00 60.00 

Expert 6 30.00 80.00 60.00 

Expert 7 30.00 70.00 50.00 

Expert 8 20.00 50.00 35.00 
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Question 34: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “restoration on public land” plan was enacted in the next 10 
years?

 

Name Lower Upper Best 

Group Average 31.83 1420.18 669.12 

Expert 1 0.00 2640.00 1200.00 

Expert 2 0.00 1400.00 800.00 

Expert 3 0.00 840.00 750.00 

Expert 4 0.00 2180.00 650.00 

Expert 5 0.00 1317.60 603.00 

Expert 6 84.62 1053.85 500.00 

Expert 7 0.00 1400.00 500.00 

Expert 8 170.00 530.00 350.00 
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Question 35: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “restoration on public land” plan was enacted in the next 10 
years?

 

Name Lower Upper Best 

Group Average 38.85 1247.89 371.88 

Expert 1 0.00 4520.00 1100.00 

Expert 2 0.00 1300.00 400.00 

Expert 3 170.00 530.00 350.00 

Expert 4 0.00 1430.00 350.00 

Expert 5 0.00 865.40 275.00 

Expert 6 0.00 740.00 200.00 

Expert 7 60.00 240.00 150.00 

Expert 8 80.77 357.69 150.00 
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F5. KMA5 

Question 1: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 250.59 1107.35 616.67 

Expert 1 700.00 1300.00 1000.00 

Expert 2 437.50 2125.00 1000.00 

Expert 3 75.00 1875.00 750.00 

Expert 4 385.29 826.47 650.00 

Expert 5 0.00 857.14 600.00 

Expert 6 200.00 950.00 500.00 

Expert 7 287.50 512.50 400.00 

Expert 8 170.00 620.00 350.00 

Expert 9 0.00 900.00 300.00 
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Question 2: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 100.37 896.41 490 

Expert 1 100.00 1360.00 1000 

Expert 2 50.00 1100.00 800 

Expert 3 0.00 1600.00 700 

Expert 4 218.75 1062.50 500 

Expert 5 200.00 950.00 500 

Expert 6 147.06 764.71 500 

Expert 7 187.50 412.50 300 

Expert 8 0.00 468.00 60 

Expert 9 0.00 350.00 50 
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Question 3: What is the likelihood (% chance) the “Asset Protection Plan” would be developed and implemented in the next 
10 years?

 

Name Lower Upper Best 

Group Average 21.33 60.56 42 

Expert 1 60.00 85.00 75 

Expert 2 50.00 80.00 70 

Expert 3 20.00 80.00 60 

Expert 4 40.00 60.00 50 

Expert 5 0.00 70.00 40 

Expert 6 10.00 60.00 30 

Expert 7 0.00 50.00 30 

Expert 8 10.00 50.00 20 

Expert 9 2.00 10.00 3 
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Question 4: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the asset protection plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 449.34 1290.44 866.67 

Expert 1 875.00 3125.00 2000.00 

Expert 2 650.00 1400.00 1100.00 

Expert 3 640.00 1000.00 1000.00 

Expert 4 50.00 2000.00 800.00 

Expert 5 435.29 876.47 700.00 

Expert 6 481.25 875.00 650.00 

Expert 7 325.00 775.00 550.00 

Expert 8 387.50 612.50 500.00 

Expert 9 200.00 950.00 500.00 
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Question 5: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the asset protection plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 188.64 881.40 605.56 

Expert 1 437.50 1000.00 1000.00 

Expert 2 0.00 1200.00 900.00 

Expert 3 440.00 800.00 800.00 

Expert 4 0.00 1725.00 750.00 

Expert 5 197.06 814.71 550.00 

Expert 6 300.00 800.00 500.00 

Expert 7 0.00 787.50 450.00 

Expert 8 187.50 412.50 300.00 

Expert 9 135.71 392.86 200.00 
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Question 12: What is the likelihood (% chance) the “Koala drought/ climate refuge areas” plan would be incorporated into 
legislation in the next 10 years?

 

Name Lower Upper Best 

Group Average 18.56 64.44 42.33 

Expert 1 50.00 80.00 70.00 

Expert 2 20.00 80.00 60.00 

Expert 3 40.00 100.00 60.00 

Expert 4 20.00 100.00 60.00 

Expert 5 30.00 70.00 50.00 

Expert 6 5.00 50.00 40.00 

Expert 7 0.00 40.00 20.00 

Expert 8 0.00 50.00 15.00 

Expert 9 2.00 10.00 6.00 
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Question 13: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “Koala drought/ climate refuge areas” plan was enacted in the 
next 10 years?

 

Name Lower Upper Best 

Group Average 428.09 1392.94 894.44 

Expert 1 875.00 3125.00 2000.00 

Expert 2 600.00 1650.00 1200.00 

Expert 3 280.00 1360.00 1000.00 

Expert 4 225.00 2137.50 900.00 

Expert 5 485.29 926.47 750.00 

Expert 6 587.50 1037.50 700.00 

Expert 7 325.00 775.00 550.00 

Expert 8 175.00 925.00 550.00 

Expert 9 300.00 600.00 400.00 
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Question 14: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “Koala drought / climate refuge areas” plan was enacted in 
the next 10 years?

 

Name Lower Upper Best 

Group Average 226.64 1005.57 638.89 

Expert 1 550.00 1600.00 1000.00 

Expert 2 437.50 1000.00 1000.00 

Expert 3 118.75 1918.75 850.00 

Expert 4 0.00 808.82 650.00 

Expert 5 247.06 864.71 600.00 

Expert 6 175.00 925.00 550.00 

Expert 7 140.00 1040.00 500.00 

Expert 8 300.00 500.00 400.00 

Expert 9 71.43 392.86 200.00 
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Question 21: What is the likelihood (% chance) the “vaccinate” plan would be incorporated into legislation in the next 10 
years?

 

Name Lower Upper Best 

Group Average 2.44 24.67 14 

Expert 1 10.00 75.00 50 

Expert 2 10.00 40.00 30 

Expert 3 0.00 20.00 10 

Expert 4 0.00 20.00 10 

Expert 5 0.00 30.00 10 

Expert 6 0.00 10.00 5 

Expert 7 0.00 15.00 5 

Expert 8 1.00 10.00 5 

Expert 9 1.00 2.00 1 
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Question 22: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “vaccinate” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 352.22 1243.81 750 

Expert 1 650.00 1400.00 1100 

Expert 2 437.50 2125.00 1000 

Expert 3 280.00 1360.00 1000 

Expert 4 157.14 2342.86 800 

Expert 5 485.29 926.47 750 

Expert 6 360.00 840.00 600 

Expert 7 325.00 775.00 550 

Expert 8 175.00 925.00 550 

Expert 9 300.00 500.00 400 
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Question 23: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in region in 2079 (i.e. 50 years) if the “vaccinate” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 148.82 934.45 500 

Expert 1 0.00 1200.00 900 

Expert 2 42.86 2100.00 750 

Expert 3 247.06 864.71 600 

Expert 4 175.00 925.00 550 

Expert 5 218.75 1062.50 500 

Expert 6 320.00 1040.00 500 

Expert 7 200.00 400.00 300 

Expert 8 135.71 392.86 200 

Expert 9 0.00 425.00 200 
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F6. KMA6 

Question 1: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 84.91 866.96 440 

Expert 1 400.00 1600.00 1000 

Expert 2 0.00 1400.00 500 

Expert 3 114.29 885.71 500 

Expert 4 160.00 640.00 400 

Expert 5 0.00 550.00 400 

Expert 6 0.00 1120.00 400 

Expert 7 0.00 600.00 300 

Expert 8 5.00 140.00 20 
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Question 2: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “status quo” plan were to continue?

 

Name Lower Upper Best 

Group Average 29.05 598.91 238.75 

Expert 1 80.00 1640.00 800.00 

Expert 2 0.00 325.00 250.00 

Expert 3 71.43 714.29 200.00 

Expert 4 80.00 440.00 200.00 

Expert 5 0.00 350.00 200.00 

Expert 6 0.00 420.00 150.00 

Expert 7 0.00 820.00 100.00 

Expert 8 1.00 82.00 10.00 
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Question 15: What is the likelihood (% chance) the “water supply” strategy would be incorporated into legislation in the next 
10 years?

 

Name Lower Upper Best 

Group Average 32.5 75 58.12 

Expert 1 50.0 90 80.00 

Expert 2 50.0 80 80.00 

Expert 3 60.0 80 70.00 

Expert 4 20.0 80 65.00 

Expert 5 20.0 90 60.00 

Expert 6 30.0 80 50.00 

Expert 7 30.0 50 40.00 

Expert 8 0.0 50 20.00 
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Question 16: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “water supply” strategy was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 182.95 971.88 542.5 

Expert 1 400.00 1600.00 1000.0 

Expert 2 428.57 750.00 750.0 

Expert 3 0.00 1200.00 600.0 

Expert 4 300.00 900.00 600.0 

Expert 5 175.00 775.00 550.0 

Expert 6 0.00 1220.00 500.0 

Expert 7 150.00 1050.00 300.0 

Expert 8 10.00 280.00 40.0 
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Question 17: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “water supply” strategy was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 78.22 721.12 333.75 

Expert 1 80.00 1640.00 800.00 

Expert 2 50.00 650.00 500.00 

Expert 3 50.00 650.00 500.00 

Expert 4 443.75 725.00 500.00 

Expert 5 0.00 420.00 150.00 

Expert 6 0.00 820.00 100.00 

Expert 7 0.00 700.00 100.00 

Expert 8 2.00 164.00 20.00 
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Question 24: What is the likelihood (% chance) the “Koala refuge areas (isolated)” plan would be incorporated into 
legislation in the next 10 years?

 

Name Lower Upper Best 

Group Average 11.25 51.25 37.5 

Expert 1 10.00 80.00 60.0 

Expert 2 0.00 60.00 50.0 

Expert 3 20.00 50.00 40.0 

Expert 4 20.00 50.00 40.0 

Expert 5 20.00 50.00 40.0 

Expert 6 10.00 50.00 30.0 

Expert 7 10.00 40.00 30.0 

Expert 8 0.00 30.00 10.0 
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Question 25: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “Koala refuge areas (isolated)” plan was enacted in the next 
10 years?

 

Name Lower Upper Best 

Group Average 320 1140.62 673.75 

Expert 1 1300 2200.00 1600.00 

Expert 2 400 1600.00 1000.00 

Expert 3 250 1000.00 700.00 

Expert 4 125 875.00 650.00 

Expert 5 200 1250.00 500.00 

Expert 6 275 800.00 500.00 

Expert 7 0 1120.00 400.00 

Expert 8 10 280.00 40.00 
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Question 26: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “Koala refuge areas (isolated)” plan was enacted in the next 
10 years?

 

Name Lower Upper Best 

Group Average 147.57 781.80 458.12 

Expert 1 1000.00 1600.00 1300.00 

Expert 2 80.00 1640.00 800.00 

Expert 3 100.00 700.00 400.00 

Expert 4 0.00 464.29 400.00 

Expert 5 0.00 557.14 300.00 

Expert 6 0.00 750.00 300.00 

Expert 7 0.00 420.00 150.00 

Expert 8 0.60 123.00 15.00 
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Question 36: What is the likelihood (% chance) the “rural habitat” plan would be incorporated into legislation in the next 10 
years?

 

Name Lower Upper Best 

Group Average 22.5 50 37.5 

Expert 1 50.0 80 75.0 

Expert 2 30.0 60 45.0 

Expert 3 30.0 50 40.0 

Expert 4 20.0 50 40.0 

Expert 5 20.0 50 30.0 

Expert 6 10.0 40 30.0 

Expert 7 20.0 50 30.0 

Expert 8 0.0 20 10.0 
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Question 37: Climate scenario 1: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “rural habitat” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 155.62 996.25 598.75 

Expert 1 660.00 2100.00 1500.00 

Expert 2 375.00 825.00 750.00 

Expert 3 0.00 1500.00 600.00 

Expert 4 200.00 950.00 500.00 

Expert 5 0.00 725.00 500.00 

Expert 6 0.00 1040.00 500.00 

Expert 7 0.00 550.00 400.00 

Expert 8 10.00 280.00 40.00 
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Question 38: Climate scenario 2: Imagine 1000 breeding females are located in the region. How many koalas would you 
expect to be present in the region in 2079 (i.e. 50 years) if the “rural habitat” plan was enacted in the next 10 years?

 

Name Lower Upper Best 

Group Average 25.07 707.88 364.38 

Expert 1 0.00 1920.00 1200.00 

Expert 2 90.00 900.00 450.00 

Expert 3 0.00 550.00 400.00 

Expert 4 0.00 600.00 300.00 

Expert 5 0.00 650.00 200.00 

Expert 6 50.00 500.00 200.00 

Expert 7 60.00 420.00 150.00 

Expert 8 0.60 123.00 15.00 

 

 


