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Structured Expert Judgement 
 
Structured Expert Judgement (SEJ) is a set of protocols by which the opinions of experts can 
be captured and summarised to better inform decisions for which obtaining definitive 
information is too slow, or too expensive, or impossible.  Of course, when the needed 
information is available, it should be used.  But SEJ is what you do when the problems are 
too big or too close.  SEJ is the candle that we light instead of cursing the darkness.    
 
The origins of SEJ date back to an observation on how well a group of people could guess 
the weight of an ox (it turns out very well! Galton, 1907).  It has since been used to support 
decision making in important areas as diverse as conservation biology, nuclear safety, and 
defense. Two recent books on SEJ include applications in food security, health care decision 
making; nuclear threat risks; risk assessment in a pulp and paper manufacturer in the Nordic 
countries (Dias et al. 2018); and medicine policy and management, supply chain cyber risk 
management, geopolitical risks, terrorism, and the risks facing businesses looking to 
internationalise (Hanea et al. 2021). An online database2 reports over 100 uses 
internationally, including from the nuclear sector; chemical and gas industries: 
groundwater/water pollution/dike ring/barriers; aerospace sector: space debris/aviation; 
occupational sector: ladders/ buildings; health sector: bovine/chicken (Campylobacter)/ 
SARS; banking sector: options/rent/operational risk; and volcanoes/dams.  
 
CEBRA advocates the IDEA SEJ protocol (full disclosure: we developed it). IDEA stands for 
Investigate, Discuss, Estimate, Aggregate.  Briefly the process is as follows.3  
 

• We recruit a diverse group of experts, with the group ranging in size from about six 
to about 20 participants. Diversity is key: diversity of expertise, culture, experience, 
and gender, have all proved to be invaluable in delivering resilient outcomes. Our 
experience shows that people can make a valuable contribution to this exercise if 
they have enough expertise to understand the technical terms used in the questions.  
Sadly, the correlation under experimental conditions between expert performance 
and factors such as professional experience and reputation is poor.  Briefly: young 
female experts tend to be better calibrated than older male experts.  

• We brief the experts on the questions that we want to answer; usually these are 
questions with numerical answers such as: “Imagine 1000 typical passengers 
traveling from Bali to Sydney. How many of them are likely to be carrying food 

 
1 The author thanks A/Prof Anca Hanea (CEBRA, U of M) for gathering examples of SEJ applications. 
2  https://rogermcooke.net/rogermcooke_files/EJ%20Applications.pdf ; maintained by Professor Roger Cooke. 
3 See Burgman (2015) and Hemming et al (2017) for much more detail. 



items?”  We discuss the questions and ensure that the group has a common 
understanding of the key aspects. 

• The experts investigate these questions independently, using any information 
available to them – including other experts not already in the exercise – and provide 
preliminary answers (with uncertainty measures), which are anonymised and 
summarized by the research team. Sometimes the answers are best guesses based 
on hunches, or discussion with third parties, or may be informed by scraps of data.  

• These anonymised summaries are then provided back to the experts to frame a 
discussion about the questions, in which perspectives and points of disagreement 
can be identified. We ask about the factors that make the estimates high or low, and 
which make experts more confident or less confident.  

• The experts then privately estimate the answers to the questions and privately 
report their uncertainty.  Experts are not obliged to agree with one another!  

• The research team finally aggregates the expert answers to come up with the overall 
outcome.  

 
This sounds like a lot of work, and the whole process takes at least one or two months, even 
when done rapidly.  The advantages are that it provides a way of gaining insights into 
complex circumstances that would otherwise be impossible in sufficiently short timeframes. 
Using the IDEA protocol helps protect against well-known cognitive frailties, such as 
anchoring, group think, overconfidence. Furthermore, as part of the process, the fey factors 
that may affect the outcome are identified and discussed.  Often, identification of these key 
factors turns out to be a most valuable outcome.  
 
A key aspect of SEJ is trying to capture and report uncertainty, to provide context for making 
better decisions.  The uncertainty is usually reported in the style of an interval, for example 
below we report that the predicted probability of an FMD outbreak in Australia in the next 5 
years is 11.6%, with range 3 – 20.5%. This means that the range of opinion was quite wide; 
the true value could be as low as 3 (or lower, but that’s unlikely) or as high as 20.5% (or 
higher, but that’s also unlikely).4  This information provides very important context for the 
interpretation of the predicted probability.  
 
An example: outbreak probability 
 
CEBRA carried out three rapid SEJ exercises concerning the probability of an outbreak of 
specific exotic animal diseases in Australia in the next 5 years with experts drawn from 
industry, the federal government, state governments, CSIRO, and the private sector: 
namely:  

(i) an initial exercise in March 2021 with 16 federal government experts for four 
diseases (Foot and Mouth disease, FMD; lumpy skin disease, LSD; African swine 
fever, ASF; and African horse sickness, AHS),  

(ii) a follow-up exercise with approximately 20 diverse experts to update the 
estimate for LSD in March 2022, and  

(iii) a further follow-up exercise with approximately 20 diverse experts to update the 
estimate for FMD in June 2022.  

 
4 We report 4/5 of the full range of uncertainty as expressed by the experts; such a decision is standard. 



 
The results are summarized in Table 1. The results show that the experts assessed the 
probability of an outbreak of any one of the four exotic animal diseases in the next five 
years to be high – with best guess 56%, ranging from 30% to 80% (or so). Notably, the 
experts considered LSD and ASF to be the looming threats based on the exercises in 2022 
and 2021 respectively.  
 
Table 1: Summary of three SEJ exercises for the probability of an outbreak in Australia in the next five years (expressed as a 

percentage and rounded to nearest whole number). Highest probabilities are highlighted in red font. 

Exercise Disease Low Best High 
March 2021 AHS 1 13 31 

 ASF 5 21 39 

 FMD 1 9 19 

 LSD 0 8 22 

 Overall 22 42 69 
     

March 2022 LSD 4 28 56 
     

June 2022 FMD 3 12 21 

 Overall 33 56 79 
 
It is not straightforward to compare across diseases, or even across time within diseases, as 
the LSD and FMD update SEJs were done at different times. Based on the workshop 
discussion, the preparedness activities undertaken for LSD (after the March 22 SEJ) may 
even have lowered the estimate for FMD.   
 
Often the discussion that precedes the estimation raises important considerations, for 
example, by establishing and discussing the assumptions that are necessary to draw 
conclusions.  For example, participants in the 2022 LSD session assumed that regional 
control measures would not be immediately effective, and that ongoing spread was likely in 
the near region.  
 
Discussion also identified the factors that might seem to increase or decrease the 
probability of an outbreak. These factors in turn may lead to insights that assist in 
preparedness activities. For example, ASF and FMD have much the same risk pathways as 
one another, particularly with contaminated animal products.   
 
As another example, candidate pathways for an LSD outbreak included mechanical spread 
by biting arthropods and a natural/windborne pathway into northern Australia. Factors that 
may increase the probability of an LSD outbreak included the complexity of cattle 
movements in the region, with trade activity reflecting a priority to ensure food security, as 
well as the regional disease spread outpacing controls. On the other hand, factors that may 
decrease the probability of an LSD outbreak included Australia’s robust import and border 
controls, a history of other significant animal diseases in the region not appearing within 
Australia to date, and the distance required for arthropods to reach northern Australia.  
 



Furthermore, factors that might decrease the probability of an FMD outbreak included 
increased awareness and border activity due to the earlier regional spread of LSD; and 
factors that might increase the probability of an FMD outbreak included the observation 
that FMD outbreaks are occurring at closer proximity to Australia, and that there have been 
increases in international activity such as travel and trade. 
 
However, these results must be interpreted with caution. There was considerable variability 
among the experts’ estimates, which means that the experts did not all agree, which is to be 
expected and is accommodated in the SEJ framework.  This means that the precise value of 
the best estimate probably depends highly on the mix of experts that was available for any 
given exercise, and that it’s important to consider the range of uncertainty as indicating a 
range of plausible opinions.  
 
Further caveats are that the SEJ exercises were rapid and high-level. This means that 
although the pathways by which the pests might arrive in Australia were discussed, activity 
and possible measures upon them were not formally modelled, or even measured. Such an 
exercise would be a valuable follow-up.  
 
So, a resilient interpretation of these results is: the outbreak probability is material and 
actionable. SEJ has helped to characterize the biosecurity threat level. These results can 
inform preparedness investments as well as support prioritization of more detailed studies 
that will better capture the nature and the degree of the risk and the value of different 
mitigation measures. 
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