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DISCLAIMER 

The presentation was drafted under  
the sole responsibility of the authors 
and is not considered as an EFSA output.  

 
The positions and opinions presented are those  
of the author alone and are not intended  
to represent the views of EFSA. 
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 Published 2014 

 

 “A systematic, documented and 
reviewable process to retrieve 
expert judgements from a group of 
experts in the form of a probability 
distribution” 

 

 Describes formal EFSA process for 
steering elicitation studies 

 

 Contains standard protocols for 
Cooke, Sheffield and Delphi 
methods 

EFSA GUIDANCE ON EXPERT KNOWLEDGE  ELICITATION 
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 Published March 2016 

 Trial period of 1 year 

 When finalised, will be mandatory for 
all EFSA’s scientific assessments 

 Central role for expert judgement 

 Adds more streamlined methods: 

 ‘Semi-formal EKE’ 

 ‘Expert discussion’ 

 Approximate probability scale 

 

 

EFSA DRAFT GUIDANCE ON UNCERTAINTY 

Ref: https://www.efsa.europa.eu/en/topics/topic/uncertainty 
 https://www.efsa.europa.eu/sites/default/files/160321DraftGDUncertaintyInScientificAssessment.pdf 

https://www.efsa.europa.eu/en/topics/topic/uncertainty
https://www.efsa.europa.eu/sites/default/files/160321DraftGDUncertaintyInScientificAssessment.pdf
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Mandatory: 

 List identified 
uncertainties 

 Characterise their 
combined impact on 
the assessment 
outcome 

 Clear & unambiguous 

 

BASIC PRINCIPLES OF UNCERTAINTY GUIDANCE 

Flexible: 

 Choice of methods 

 Degree of refinement 

 Scalable to time and 
resources available 

 

 Fit for purpose 

Output required: 

 Express in quantitative terms the combined effect of as 
many as possible of the identified sources of uncertainty 

 …in terms of the range & probabilities of possible outcomes 

 …and describe any uncertainties that cannot be quantified 
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COMBINED UNCERTAINTY 

 We need to quantify the combined uncertainty 

 But it is never possible to quantify all uncertainties individually  

 Solution proposed in EFSA draft guidance:  

 quantify some uncertainties individually 

 quantify other uncertainties collectively 

 put them together to quantify combined uncertainty 

 describe any uncertainties that cannot be quantified 
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 Common in many parts of EFSA’s work – especially for 
assessment of regulated products 

 Established in legislation or guidance documents 

 Contain elements that are accepted by assessors and 
decision-makers as providing adequate cover for 
uncertainty 

 uncertainty factors, default values, conservative 
assumptions, etc. 

 

 Uncertainty guidance approach: 

 Continue using existing procedures 

 Check for and assess ‘non-standard’ sources of 
uncertainty 

 Calibrate conservatism of the procedures when they 
come up for review 

 

‘STANDARDISED ASSESSMENT PROCEDURES’ 
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EXAMPLE - MYCOTOXINS IN FOOD 

 EFSA Contaminants Panel (CONTAM Panel) opinion on T-2 and HT-2 
toxins (EFSA, 2011) – prior to draft uncertainty guidance 

 

 Standardised procedure for assess dietary risk to consumers 

 Tolerable Daily Intake (TDI) = lowest No Observed Adverse 
Effect Level from animal studies ÷ 100 

 Exposure = 95th percentile of specified population based on 
dietary surveys (consumption), concentration data and body 
weight 

 If Exposure ≤ TDI then conclude ‘no health concern’ 

 

 For T-2 and HT-2: 

 Tolerable Daily Intake (TDI) = 100 ng/kg bw/day 

 Exposure: 95th percentile for Toddlers (12-36 months) 

 23 ng/kg bw/day assuming non-detects are zeroes 

 91 ng/kg bw/day assuming non-detects = limit of detection 

 

 List of non-standard sources of uncertainty 
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MYCOTOXINS IN FOOD 

• Assessed collectively by expert judgement: 

 

 

• Implied quantitative judgements: 

− >50% probability that risk is over-estimated 

− the magnitude of the individual uncertainties and how they combine 
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MYCOTOXINS IN FOOD 

 Tolerable Daily Intake (TDI) = 100 ng/kg bw/day 

 Exposure: 95th percentile for Toddlers (12-36 months) 

 23 ng/kg bw/day assuming non-detects are zeroes 

 91 ng/kg bw/day assuming non-detects = limit of detection 

 Effect of other uncertainties: >50% probability that risk is over-
estimated 

 CONTAM Panel’s overall conclusion is qualitative: 

 

 

 

 ‘No concern’ implies judgements about (a) the probability of 
exceeding the TDI, and (b) whether this raises concern 

 Need to separate these judgements & make them 
transparent 
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MAKING THE PROBABILITY JUDGEMENT TRANSPARENT 

 Tolerable Daily Intake (TDI) = 100 ng/kg bw/day 

 Exposure: 95th percentile for Toddlers (12-36 months) 

 23 ng/kg bw/day assuming non-detects are zeroes 

 91 ng/kg bw/day assuming non-detects = limit of detection 

 Implied measure of risk: ratio of exposure to TDI 

• Effect of other uncertainties: >50% probability that risk is over-estimated 

1 (exposure = TDI) 0.91 0.23 

Ratio of Toddler exposure to TDI 

? >50% <50% 
Magnitude of 
uncertainty not 
specified 

considering the identified 
sources of uncertainty 

Probability that exposure 
exceeds the TDI – assess 

by expert judgement 
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ELICITATION OF ‘NON-STANDARD UNCERTAINTIES’ 

1 (exposure = TDI) 0.91 0.23 Ratio of exposure to TDI 

? 

 What would Exposure/TDI be if the uncertainties were resolved? 

 

 Contextual considerations for choice of elicitation method: 

 Strong time constraint, few experts per topic (≥1) 

 Assessed by Working Group, adopted by Panel 

 Non-overlapping areas of expertise  

 Conclusions reached by consensus 
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? 

ELICITATION OF ‘NON-STANDARD UNCERTAINTIES’ 

1 (exposure = TDI) 0.91 0.23 Ratio of exposure to TDI 

Probability term
Subjective probability 

range

Extremely likely 99-100%

Very likely 90-99%

Likely 66-90%

As likely as not 33-66%

Unlikely 10-33%

Very unlikely 1-10%

Extremely unlikely 0-1%

? 

 Approaches explored in Trial Period: 

 ‘Semi-formal’ versions of Sheffield method (behavioural 
aggregation) 

 Elicit separate distributions for exposure and TDI 

 …or elicit one distribution for ratio of exposure to TDI 

 …or elicit probability for exposure > TDI 

 using ‘approximate probability scale’ adapted from IPCC 
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RESISTANCE TO QUANTIFYING UNCERTAINTY 

 ‘There are too many uncertainties’ 

 ‘I cannot quantify them’ 

 ‘I can quantify some, but not my model uncertainty’ 

 ‘It would be subjective and that’s unscientific’ 

 ‘Uncertainty is unquantifiable by definition’ (after Knight) 

 ‘You cannot quantify unknown unknowns’ 

 ‘Quantifying uncertainty implies excessive precision’ 

 ‘…requires extensive data’ 

 ‘…requires complex computations’ 

 ‘…requires excessive time or resource’ 

 ‘It takes too much time’ 

 ‘The Panel won’t accept it’ 

 ‘Our job is to say whether it’s safe, or not safe’ 

 ‘Risk managers and the public don’t want to know about uncertainty’ 

 ‘Communicating uncertainty will undermine confidence’ 
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SUGGESTIONS/ADVICE WELCOME… 

 What elicitation methods to apply in such cases? 

 

 Any options for weighting/calibration of experts? 
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MORE APPLICATIONS 

Estimation 
of quantities 

(risks) 

Judgements  
on Statements 

(true/false) 

Prioritise 
options 

(rankings) 

A lifestock fetus feels 
pain or other negative 
affect during stunning or 
bleeding of the dam.1 

 
1% to 33% likely 

Ref: For details please refer to 
1 = EFSA AHAW Panel (EFSA Panel on Animal Health and Animal Welfare),  2017. Scientific Opinion on the animal welfare aspects in respect of 
the slaughter or killing of pregnant livestock animals (cattle, pigs, sheep, goats, horses). EFSA Journal 2017;15(5):4782, 96 pp 

2  = EFSA PLH Panel (EFSA Panel on Plant Health), 2016. Scientific opinion on the risk to plant health of Ditylenchus destructor for the EU 
territory. EFSA Journal 2016;14(12):4602, 124 pp.  
3  = EFSA AHAW Panel (EFSA Panel on Animal Health and Animal Welfare), 2015. Scientific Opinion on welfare aspects of the use of perches 
for laying hens. EFSA Journal 2015;13(6):4131, 70 pp 

Number of seed potatotes 
infested with the potato 
rot nematode imported 
into EU in the next year.2 

 
1.3 with 50% 
uncertainty interval 
from 0.4 to 5 tubers 
per year 

Preference of laying hens 
to use a specific perch 
during nights. (out of 10 
different perches)3 

 
Preferred is a „single 
perch 50cm above the 
slatted area“ (78% D 
vs C) 
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 Framing questions in conceptual models 

 

 Listing evidence and uncertainties 

 

 Enable probabilistic judgements 

 

 Combining quantified uncertainties 

 

 Priority setting between essentials and full assessment 

 

 Combined judgement on unquantified uncertainties 

 

LESSONS LEARNT 
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 Judgements should be „in principle“ observable  
to the experts 

 

 All terminology should be described  
in an agreed glossary 

 

 The quantity to judge should be  
an outcome of a „theoretical“ experiment 

 

 The total risk assessment should be described  
in a conceptual model 

FRAMING THE QUESTIONS IN CONCEPTUAL MODELS 
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 All evidence is listed and summarized, e.g. data 
sources and stats 

 

 Surrogates, e.g. read-across, are actively searched 

 

 Limitations of all sources are discussed,  
listed and qualitatively described  
(uncertainty table with direction, magnitude of bias) 

 

 Combination of evidence by expert elicitation 

LISTING EVIDENCE AND UNCERTAINTIES 
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 Adapt the quantification method to the problem: 

 Quantile ranges for numbers 

 Subjective belief for statements 

 Rankings for priorities 

 

 Discuss numerical representation versus precision 

 

 Select and train one method per quantification 

 

 Combine individual judgements with reasoning,  
even when the latter is imperfect 

 

 Provide graphical feedback to the experts 

ENABLE PROBABILISTIC JUDGEMENTS 
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 A mathematical formulation  
of the conceptual model is preferable 

 

 A stepwise interpretation  
of the conceptual model is helpful: 

 E.g. to get European estimates: 

1st step: Individual observations 

2nd step: Country specific estimates 

3rd step: European estimates 

 

 A combined judgement is always possible 

COMBINING QUANTIFIED UNCERTAINTIES 
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 Model screening enables to select influencing factors 

 E.g. Fast track estimates 

 

 Sensitivity analysis is an important feedback 
to understand uncertainties  
and mitigation measures (e.g. for decision making) 

 

 Tiered approaches are helpful: 

 Full formal procedure 

 Semi-formal procedure 

 Essentials 

FIT FOR PURPOSE MODELLING 
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Nevertheless not all uncertainties  
are individually assessable! 

 

 List and discuss all unquantified uncertainties 

 

 Allow a correction of the final estimate  
in view of the additional uncertainties 

UNQUANTIFIED UNCERTAINTIES 
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