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2002: Re-casting of EU food safety 

system and policy 

 Food scares (e.g. BSE, dioxins) 

 Loss of consumer confidence 

 Loss of confidence in EU food  
trade  

 Damaged trust in public  
authorities 

 Creation of national food  
agencies 
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EFSA as independent source of scientific advice 

and communication 



EFSA’s mission 

• Keystone of European Union (EU) risk assessment 

(RA) regarding food and feed safety 

• EFSA provides independent scientific advice and 

clear communication on existing and emerging risks 

• Supports the European Commission, European 

Parliament and EU Member States in taking 

effective and timely risk management decisions 

• Remit covers food and feed safety, nutrition, animal 

health and welfare, plant protection and plant health 

• In close collaboration with national authorities and in 

open consultation with its stakeholders 
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Working together, working for Europe 

• 30 national food safety agencies 

• 300 research institutes 

• Over 1500 experts 
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• EU Agencies: EMA, ECDC 

• Third country organisations 
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General principles of MRA 

• Functional separation between risk assessment and risk 
management; 

• Science-based; 

• Follows a systematic and structured process; 

• Indicates purpose and output; 

• Objective, transparent and fully documented; 

• Adequately addresses uncertainties in risk estimates; 

• Considers dynamics of microbial growth, survival, and 
death in foods and complexity of interaction of interaction 
between human and agent; 

• Subject to peer review, if appropriate; 

• Reviewed and updated, if appropriate. 
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Why microbial risk assessment?  

• To estimate numbers of cases attributable to a food 
source. 

• To evaluate how public health goals can be met. 

• To demonstrate/evaluate the equivalence of different 
control measures. 

• To compare the effectiveness of potential control 
measures. 

• To control risks in situations where a series of 
options are available. 

• To investigate the likelihood of different potential 
scenarios. 
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Qualitative MRA 

Microbiological Risk profile 

Specific product and process 

Comparative or risk ranking MRA 

Quantitative MRA 

Types of MRA 
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From the “question” to the “answer” 

 

European Commission 

 

European Parliament 

 

Member States 

 

EFSA (“self tasking”) 

Question? 

Opinion 

Risk  

Assessment 

Risk 

Management 

Risk 

Communication Industry 

Media 

Consumers 

Professionals 
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Animal 

nutrition 

Animal  

health 

and welfare 

General 

food law 

GMO 

Toxicological 

safety 

Import  

control and 

conditions 

Pesticides 

Biological  

safety 

SCOFCAH 

Standing Committe of the Food Chain and 

Animal Health (SCOFCAH) 



The BIOHAZ Panel 

The Panel on Biological Hazards (BIOHAZ) deals 

with questions on biological hazards relating to 

Food Safety and Food-borne Diseases, including:  
 

  Food-borne Zoonoses; 
 

   Food Hygiene; 
 

  Microbiology; 
 

  Transmissible Spongiform Encephalopathies;  
 

  Associated Waste Management. 
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Mandate 
BIOHAZ Panel Working Group 

Opinion adopted 

From the “question” to the “answer” 

Draft Opinion 
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Detailed steps BIOHAZ risk assessment 

Identifying external experts 

Declaring interests 

Working group set up 

Stakeholder involvement? 

Reviewing data Scientific co-operation with 

 other partners? 

Public consultation? 

Draft Opinion 

Amended opinion 
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What happens after adoption? 

• Publication in EFSA website. 
 

• Communicated to originator of question (EC, MS, 
Parliament) and support for changes of legislation. 
 

• In the Scientific Opinion:  
 

– Background and explanation of the ToR. 

– Assessment (detailed report of the Working Group). 

– Conclusions.  

– Set of recommendations: 

• Reduce data gaps and scientific uncertainty. 

• Communicated to the Risk Manager.  

• Communicated to DG Research of the EC (DG RTD). 

• Mostly advice for future research topics. 
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Risk Ranking 

17 

WHO Generic framework for Risk Management 

 (WHO, 2006) 



Risk Ranking 

• Risk ranking has been recognized as the proper 

starting point for risk-based priority setting and 

resource allocation 

• In a science- and risk-based system, resources 

for food safety should be deployed in a manner 

that maximizes the public health benefit 

achieved through risk reduction. 

• Risk Ranking helps policymakers to focus 

attention on the most significant public health 

problems and develop strategies for addressing 

them 
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BIOHAZ Risk Ranking Framework 
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20 

 Objectives 

 

1. To reflect on the lessons and experiences from risk 

ranking exercises undertaken by the BIOHAZ Panel, 

in particular describing successful approaches and 

challenges 

BIOHAZ Risk Ranking Framework 
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Fourteen opinions of the BIOHAZ Panel related to risk 

ranking were selected as examples and reviewed 

 

Conclusions (1) 

•opinions differ widely in methodology  

•models are tailored to fit the purpose for which they are 

developed 

•the availability of data largely determines the variables 

in the model development  

•the given time frame can affect significantly the decision 

on the selection of the methodology.  

BIOHAZ Risk Ranking Framework 



22 

 

Conclusions (2) 

 

There is no universal successful methodology for 

risk ranking 

 

Risk Ranking has to be specifically tailored to each 

specific purpose, data availability and time frame 

BIOHAZ Risk Ranking Framework 
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Conclusions (3) 

 

•The structure and presentation of the risk ranking 

models was different in each opinion 

•The harmonization in model structure and presentation 

will increase consistency and transparency of the risk 

ranking models 

BIOHAZ Risk Ranking Framework 
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The risk ranking framework 

 

•should allow the development of different 

methodologies 

•provide the basis for a consistent presentation of model 

structure where all the components of the models are 

clearly defined 

•the reasons for the selection of each component and 

how the final conclusions were reached should be 

described 

BIOHAZ Risk Ranking Framework 
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BIOHAZ Risk Ranking Framework 
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1. 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) 

BIOHAZ Risk Ranking Framework 
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1. Definition of what to be ranked 

 

Often number of hazards and foods may be too large to 

make overall risk ranking feasible.  

 

This problem can be overcome by categorization of the 

hazards and/or foods under consideration, followed by 

ranking of categories on a single or number of axes.  

BIOHAZ Risk Ranking Framework 
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1. Definition of what to be ranked 

Desirable Attributes of an Ideal Risk-Categorization 

System for Risk Ranking (Morgan et al., 2000) 

 

BIOHAZ Risk Ranking Framework 
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2. Risk Metrics 

 

the selection of the risk metrics is of great 

importance in risk ranking  

 

Different ways of expressing risk in a risk ranking 

process 

 

Codex Alimentarius defines risk as “a function of the 

probability of an adverse health effect and the severity of 

that effect, consequential to a hazard(s) in food” 

BIOHAZ Risk Ranking Framework 
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2. Risk Metrics 

Simplest metric for single hazard in multiple foods 

is  number of adverse outcomes (e.g. illnesses, 

hospitalizations, and deaths) 

 

•Adverse outcome (illness) likelihood “per serving” 

  

•Adverse outcomes (illness) “per annum”  

standardized for population size (e.g. per 100,000 per 

year) 

 

BIOHAZ Risk Ranking Framework 
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2. Risk Metrics 

 

The “per serving” likelihood : the risk that individual 

consumers face when they eat a serving of a food  

 

The “risk per annum” : measure of the risk faced by a 

certain population (e.g. a country) 

BIOHAZ Risk Ranking Framework 



Risk Ranking 
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Risk “per serving” 

 

Risk “pre serving” 
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2. 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. 

 

public health and economic burden of a mild 

gastrointestinal infection is not the same as an infection 

that requires frequent hospitalization or causes 

permanent disability or death 

BIOHAZ Risk Ranking Framework 
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2. Risk Metrics 

Summary measures of public health 

 

•Disability adjusted life years (DALYs)  

•Quality-adjusted life years (QALYs)  

•Health-adjusted life years (HALYs)  

 

useful for overall estimates of burden of disease 

comparisons of the relative impact of specific illnesses 

and conditions on communities, and in economic 

analyses.  

BIOHAZ Risk Ranking Framework 
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2. Risk Metrics 

Monetary risk metrics 

public health impact of foodborne disease is 

characterized using health economics 

Approaches:  

(1) the human capital approach, measuring a person’s 

production in the marketplace; 

(2) cost of illness (COI) methods  

(3) revealed or stated preferences which also include 

intangibles (not measurable) factors such as 

suffering and pain.  

BIOHAZ Risk Ranking Framework 
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BIOHAZ Risk Ranking Framework 



Risk Ranking 
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3. Risk Ranking Approach 

 



Risk Ranking 
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4. Model type 

• Qualitative 

• Quantitative 

• Semi-Quantitative 



Risk Ranking 
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4. Model variables  

Categories 

 • Epidemiological variables 

• Disease severity variables  

• Dose-response variables  

• Exposure variables  

       Probability and level of contamination 

           Processing variables 

           Post-processing variables 

           Consumption variables 



Risk Ranking 
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4. Model variables  

 

Post-processing factors affecting the prevalence and 

concentration of pathogens at the time of 

consumption 

Factor Description 

Storage conditions Temperature, packaging atmosphere 

Storage time Shelf life of product 

Product formulation pH, aw, presence and concentration of antimicrobials, (sorbate, 

lactate, nitrite, nisin, etc.) 

Physiological state of pathogen Conditions before contamination (history) 

Antagonistic microflora Presence of organisms (i.e Lactic acid bacteria) that inhibit growth 

of pathogen 

Cross-contamination Contamination from, surfaces, equipment, hands etc  

Treatment before consumption Cleaning (washing), Sanitizing (chlorine, acetic acid) 

Spoilage microflora Discarding spoiled products 

Cooking Cooking method, time and temperature 

 1 



Risk Ranking 
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5. Collection and evaluation of  

data for the model variables 

 

 

Core steps for performing 

a systematic review based  

on EFSA guidance  
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BIOHAZ Risk Ranking Framework 



Risk Ranking 
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7. Data integration 

 

In qualitative risk ranking, information is combined 

using a set of logical rules to arrive at a final result 

 

This can be in the form of a reasoned opinion  (e.g. the 

collected information is compared with a set of 

predefined criteria, without any hierarchy of these 

criteria) or in the form of a decision tree 



Risk Ranking 
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7. Data integration 

 

In quantitative risk ranking, model equations guide the 

integration of input parameters and other model factors 

to produce risk estimates 

 

In semi-quantitative risk ranking, scores for each 

criteria are combined with the appropriate weights 

produce a final risk estimate using simple additive or 

multiplicative models.  
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Qualitative 



BIOHAZ Risk Ranking examples 



Risk Ranking of composite foods 

ToR (Question): Rank the risk of certain composite 

products containing no meat and/or less than 50% of 

products of animal origin 

. 



Risk Ranking of composite foods 

Approach taken: 

 

Combination of 

 

•Qualitative bottom-up approach 

 

•Semi-quantitative top-down approach  

. 



Risk Ranking of composite foods 

Qualitative bottom-up approach 

Categorization of Hazards 

 

•Illness may occur without growth of hazards in food 

 

•Growth of hazards in the food is usually required to 

cause illness 

 

•Growth of hazards in the food is required for 

production of toxins or toxic metabolites that cause 

illness 

 



Risk Ranking of composite foods 



Risk Ranking of composite foods 

Qualitative bottom-up approach 

 

. 



Risk Ranking of composite foods 

Qualitative bottom-up approach 

 

. 



Risk Ranking of composite foods 

Qualitative bottom-up approach 

 

. 



Risk Ranking of composite foods 

Qualitative bottom-up approach 

 

. 



Risk Ranking of composite foods 

Qualitative bottom-up approach 

 

. 



Risk Ranking of composite foods 

Semi-quantitative 

 top-down approach 

 

. 



Risk Ranking of composite foods 



Recommendation 

 

The categorization of foods using the bottom-up 

approach should prevail, and whenever it leads to a 

likely risk for a given food, the risk can be further 

qualified with the results from the top-down 

approach. 

. 

Risk Ranking of composite foods 



Risk Ranking of foods of NAO 



ToR (Question): To identify and rank specific 

food/pathogen combinations most often linked to 

foodborne human cases originating from food of non-

animal origin in the EU. 

Risk Ranking of foods of NAO 



Approach taken: 

 

 

•Semi-quantitative top-down/bottom-up approach  

. 

Risk Ranking of foods of NAO 



Model Variables: 

 

 

 

. 

Risk Ranking of foods of NAO 



Scoring of Variables: 

 

 

 

. 

Risk Ranking of foods of NAO 



Scoring of Variables: 

 

 

 

. 

Risk Ranking of foods of NAO 



Scoring of Variables: 

 

 

 

. 

Risk Ranking of foods of NAO 



Risk Ranking of foods of NAO 
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