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WHO Generic framework for Risk Management 

 (WHO, 2006) 



 

 

 

Risk Ranking Background 
 

 

  

 

 
 

 In a science-based system, resources for food 

safety should be deployed in a manner that maximizes 

the public health benefit achieved through risk 

reduction. 

 

 Risk ranking has been recognized as the proper 

starting point for risk-based priority setting and 

resource allocation 

 

 Risk Ranking helps policymakers to focus attention 

on the most significant public health problems and 

develop strategies for addressing them 
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Risk Ranking can be considered as a type of Risk 

Assessment 

But...... 

In Risk Ranking the objective is to evaluate the 

“comparative risk”  

 Example: Risk Ranking of Foods A, B, C 
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Risk Ranking Background 
 

 

  

 

 
 

Risk Ranking can be considered as a type of Risk 

Assessment 

But...... 

In Risk Ranking the objective is to evaluate the 

“comparative risk”  

 

The above difference allows for application of 

alternative approaches that those used in Risk 

Assessment 

Consistency Transparency 



 

 

 

Risk Ranking by EFSA 

 

 
 

 

 
 



 

 

 

Risk Ranking Framework 

 

 
 

 

 
 



 

 

 

Risk Ranking Methodology 

 

 

 

 
 

Definition of what to be ranked 

 
 

Three general levels on hazard-food combinations: 

 

 Level 1: Single hazard in multiple food products (ranking 

of foods) 

 

 Level 2: Multiple hazards in a single food product 

(ranking of hazards) 

 

 Level 3: Multiple hazards in multiple food products 

(combined ranking of hazards and foods) 

 

 Other (geographical, mitigation strategies, etc) 



 

 

 

Risk Ranking Methodology 

 

 

 

 
 

Selection of Risk Metrics 

 Different ways of expressing risk in a risk 

ranking process 

 Simplest metric is  number of adverse outcomes (e.g. 

illnesses, hospitalizations, and deaths) 

 

Adverse outcome (illness) likelihood “per serving” the 

risk that individual consumers face when they eat a 

serving of a food  

 Adverse outcome (illness) “per annum”  

measure of the risk faced by a certain population (e.g. a 

country) 

 

Do not take into account severity and should be used 

only in the level of single pathogen in multiple foods 



 

 

 

Risk Ranking Methodology 

 

 

 

 
 

Selection of Risk Metrics 

 

 
In case of ranking multiple hazards  

 

Challenge: to find metrics to characterize the severity of 

the health outcomes and compare their overall health 

and/or economic impact. 

 

Summary measures of public health 

Disability adjusted life years (DALYs)  

Quality-adjusted life years (QALYs)  

Health-adjusted life years (HALYs) 

 

Monetary risk metrics (cost of illness) 

  

 



 

 

 

Risk Ranking Methodology 

 

 

 

 
 

Selection of Risk Metrics 

 

 

Can significantly affect risk ranking output 



 

 

 

Risk Ranking Methodology 

 

 

 

 
 



 

 

 

Risk Ranking Approach 



 

 

 

Risk Ranking Model Type/Data integration 
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Quantitative- Stochastic 

15 

Quantitative- Deterministic 

Semi-Quantitative 

Multi Criteria Decision Analysis (MCDA) 

with ordinal scoring 

Qualitative 



 

 

 

Risk Ranking Model Type/Data integration 

 

Low Medium High 

Qualitative Model/Decision tree 

 
 

 

 fewer data and time 

requirements 

 

 very limited discrimination 

power for risk ranking 

 

 arbitrary outcome is 

problematic 

 

 



 

 

 

Risk Ranking Model Type/Data integration 
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Quantitative- Stochastic 

17 

Quantitative- Deterministic 

Semi-Quantitative 

Multi Criteria Decision Analysis (MCDA) 

with ordinal scoring 

Qualitative 



 

 

 

 

 

 
 

Evaluation of Risk Ranking methodology 

 

 

 

 

Generic Risk Assessement model  

 

 

 



 

 

 

 

 

 
 

Evaluation of Risk Ranking methodology 

 We assumed all information about all parameters 

affecting risk are perfectly known using virtual data 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 

Evaluation of Risk Ranking methodology 

 
Data Generator for food/hazard combinations 

 

 

 

 

 

 

 

 
400 selected 

food/hazard 
combinations 

 

 

 

 

 

 

 



 

 

 

Evaluation of Risk Ranking methodology 

 The stochastic model used as reference 
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(MCDA) Ordinal 

Scoring 

 

 

 

 

 

 

 

 



 

 

 

Evaluation of Risk Ranking methodology 

 stochastic vs deterministic 

 

 

 

 

 

 

 

 

Input Parameter 

dataset (e.g concentration) 

 

 

 

 

 

 

 

 

single value  

options 

 arithmetic mean  

 median,  

 75th percentile,  

 90th  percentiles 

 

 

 

 

 

 

 



 

 

 

Evaluation of Risk Ranking methodology 

 stochastic vs deterministic 
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Evaluation of Risk Ranking methodology 

 stochastic vs deterministic 
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Evaluation of Risk Ranking methodology 

 stochastic vs MCDA ordinal scoring 
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Evaluation of Risk Ranking methodology 

 stochastic vs MCDA ordinal scoring 
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Uncertainty in Risk Ranking 

 Methodology 

 

1. Identification/characterization of uncertainty sources 

 

The NUSAP method 

 

 

 

2. Selection of major uncertainty sources to be 

quantified  

 

3. Quantifying uncertainty in risk ranking 

 

 

 



 

 

 

Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 

 

 

 

 

 

 

 

 

 

 

 

2D Monte Carlo Simulation 

 

 

 

 

 

 

 

 



 

 

 

Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 
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Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 
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Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 
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Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the presence of Uncertainty 

When risk-A different than risk-B? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Threshold probability range for ranking in the presence of uncertainty:  

A risk management decision 

T1 
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Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Threshold probability range for ranking in the presence of uncertainty:  

A risk management decision 



 

 

 

Uncertainty in Risk Ranking 

 Quantifying uncertainty in risk ranking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Evaluation of Risk Ranking software tools 

 



 

 

 

Evaluation of Risk Ranking software tools 

 



 

 

 

Evaluation of Risk Ranking software tools 

 



 

 

 

Conclusions 

 
 Fully quantitative stochastic models most reliable for risk 

ranking but need a good characterization of input parameters 

 

 Deterministic models that ignore variability may result in risk 

ranking errors, which may be greater for the food–pathogen 

combinations with the highest risk 

 

 In deterministic approaches, the selection of the point 

estimate used in the model can affect the risk ranking. Among 

different possible point estimates (arithmetic mean, median, 

75th and 90th percentiles), the use of a high percentile 

provides, in general, ranking results which are most similar to 

a stochastic model 

 

 Semi-quantitative models with ordinal scoring may lead to  

food–pathogen combinations classified into broad sets of 

categories with little discrimination. Considerable differences 

in risk ranking compared with a quantitative stochastic model. 

More errors than the deterministic approaches. 



 

 

 

Conclusions 

 
 Uncertainty in risk ranking needs to be carefully 

addressed and communicated to decision 
makers and stakeholders as one of the 
outcomes of the risk ranking process 
 

 Uncertainty in rank orders cannot be formally 
quantified using qualitative or semi-quantitative 
ranking methods even though these are often 
applied in situations where data are limited. 
 

 Expert elicitation procedures to incorporate 
diffuse information into the corresponding 
probability distributions may be adopted. 
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