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Overview 
 

• Food safety 

– where are we now and why does it matter? 

• Conclusions from the GoGlobal project 

• Findings from the Collab4Safety project 

• Conclusions 

 



Where are we now? 
 

Food security has been defined as the situation…  

 

“when all people, at all-time have physical and economic 

access to sufficient and safe nutritious food to meet their 

dietary needs and food preferences for an active healthy 

life” (FAO,1996). 

 



• Early identification of emerging food risks will 

protect … 
– Human and animal health 

– The environment 

– The economy 

 

• There is a need to identify .... 
– Gaps in knowledge 

– Research priorities 

– Evidence required for policy development 

– International capacity building requirements  

– Infrastructure needs 

 

 

 



The GoGlobal Project 

 

• Foresight activity (Delphi methodology) 

focused on:  

 

“The development of international consensus 

regarding risk identification, risk assessment and 

risk management activities with respect to 

emerging food safety risks” 

 

 

 



The GoGlobal Project: Conclusions 
 

The GoGlobal project concluded:   

– Lack of political will to engage in emerging food risk 

identification and management is problematic 

– Need to keep the issue on international and national research 

agendas  

• effective stakeholder  engagement  

– The efficient sharing of data pertinent to emerging food risks 

across expert communities needs to be supported 

• requires intervention of intergovernmental organisations 

– Requirement for Joined up global policy  

 
(Wentholt et al., 2010) 



Emerging Food Safety Risks: A Definition 

 

• Emerging food safety risk can be defined as: 

 

“Unanticipated risks that occur accidently or naturally as 

well as those arising from deliberate fraud or acts of 

malevolence…Emerging food risks are not necessarily new 

risks, some have always represented a threat, but only 

recently been identified”  

 

(Wentholt et al, 2010, p.1732) 

 



GoGlobal: Most Frequently Identified 

Global Food Safety Threats 
 

• Microbiological 

• Chemical 

• Globalisation  

• Control and regulation 

• Mycotoxins 

• Crime and fraud 

• Technology (e,g. Nanoparticles) *Note that technology is also seen as a 

solution to mitigate food safety problems… 

 



The GoGlobal Project Conclusions: 
Emerging Food Risks  

 

• Capacity and capability building regarding emerging food risk 
identification and management needs to be included in development 
agendas for donor countries and institutions.  

 

• Deviations from global rules may be acceptable for products destined for 
local use  

– e.g. via a tiered systems of approval for local compared to global use of 
food products.  

 

• A formal framework for dealing with national / regional exceptions to 
global rules needs to be developed.  

 

• Project stopped short identifying gaps in evidence in particular:  
– Which drivers reduce/increase which food safety risks? 

• Systemic effects?  

– How certain (or uncertain) are experts about the impacts of drivers on risks?  
 

 



Collab4safety: Aims 

 
“To map international research, innovation and 

training activities and policies in the area of food 

safety, and to identify gaps in knowledge salient to 

policy development” 

 

In particular… 

  

 



The Collab4Safety project aims to understand: 

 

– Duplication of effort and lack of harmonisation regarding 
existing research practices, 

 

– Gaps in international research and training needs, (including 
capacity building and infrastructure requirements), 

 

– Critical success factors and identification of barriers 
pertinent to effective policy translation 

 

– Identification of emerging food safety issues which have 
regulatory and legal implications, as well as the consequences 
of such regulations for policy development 

 

 

 



 
 
 

 Collab4Safety Methodology 
Delphi Method: Definition 

  

A procedure to:  

 “obtain the most reliable consensus of opinion of a 

group of experts … by a series of intensive 

questionnaires interspersed with controlled opinion 

feedback” 

Dalkey & Helmer, 1963, p.458 



Drivers of Existing and 

Emerging Food Safety Risks 



Emerging Food Risk: Driver      Hazard 

 

• Example: The Global Recession:  
– Increase in food fraud?  

– Domestic storage (foods used longer) 

– Conflicts between sustainable use and safe use? 

– Emerging technologies 

• Conflict between societal concerns and technical 

assessments?  



 
 
 

Delphi Survey 
 

• Internet-based survey, with several ‘rounds’  

– Builds on results of literature review and (sometimes) a scoping 

workshop 

• Includes feedback of participants’ views 

– Anonymous responses 

• Allows inclusion of many geographically dispersed experts 

• Pre-empts difficulties with group meetings  

• unequal contributions of members  

• unstructured data collection 

(Rowe & Wright, 1999) 



Delphi Methodology 
 

• First round:  

– Identify important issues for follow up 

 

• Second round: 

– Focus on specific and highly relevant issues 

– Quantify differences in opinion 

– Provide feedback on the views of other participants, particularly 
for issues where consensus has not occurred 

– Identify directions for the future 



Sampling 
 

• R1: December, 2013 – January, 2014 

– N=504 experts were selected from the C4S stakeholder 

database (WP2, N=1257)  according to the predetermined 

criteria (e.g. geographical dispersion, sectorial 

representation) 

 

• R2: Round 2 Data collection: October, 2014 

– N=106 experts re-contacted from R1 

– Experts approached via an invitation email to participate  

 

 

 

 

 



• Age  

– 57% of the round 1, and 64% in the round 2 were over 45 years 

old 

• Stated number of years of experience  

– 73.6% in round 1 more than 10 years’ experience in their current 

work area, 73.2 % in round 2.  

• Gender 

– Women were underrepresented (30% female participant in round 

1 and 38% in round 2),  

• Region 

– European participants dominated both samples (round 1 43% 

and round 2, 52.4%) which is consistent with previous Delphi 

studies focused on agrifood policy sponsored by the European 

Commission  



Data Analysis 
 

• Regression models used to predict expert response and uncertainty 

using AIC to avoid over fitting 

• Descriptive analysis  

• ANOVA 

• Qualitative thematic analysis of open-ended questions 

 

 



 

Collab4Safety Delphi Survey: Round 

1 Results 



Questions Asked of the Data  

 
Are some drivers more important than others? 

 

• Does this vary in different regions of the world? 

• What factors impact upon expert uncertainty?  
– Age 

– Gender 

– Area of expertise 

 

 

 



No. Driver Description (e.g.) 

1 Demographic change population growth, ageing, migration 

2 Economic driving forces Globalisation of the food system, food prices 

3 Resource shortages Energy, land 

4 Environmental driving 
forces 

Response to and mitigation of climate change, resource scarcity and use 
efficiency 

5 Technological change Use of genetic modification, nanotechnology or improved detection 
methods 

6 Geopolitical change Governance, (“hard” versus “soft”), regulatory measures 

7 Societal values Values towards health, animal health, fair trade, environmental 
protection, corporate social responsibility 

8 Consumer priorities Behaviours linked to values, risk/benefit perceptions, fair trade, health, 
animal welfare, environmental protection 

9 Malevolent activities  Fraud and introduction of counterfeit products, bioterrorism 

10 Increased complexity of 
the food supply chain 

Leading to inclusion of banned ingredients in different supply chains, 
through lack of international harmonisation of activities 

11 Food risk representation increasing or decreasing societal concern about specific food risks 

12 Water security  drought, pollution, flooding 

13 Political will allocating/not allocating resources or policy agendas to food safety issues 



Significant Drivers  
• ‘Economic change’: 

– Large positive co-efficient in the regression analysis  

– Consensus that this is a good predictor of increasing risk 

 

 

• ‘Technological change’ 

• ‘Geopolitical change’ 

•  ‘Societal values’ 

• ‘Consumer priorities’ 

• ‘Food risk representation in the media’ 

• ‘Political will’ 

• Large  significant 
negative coefficients 

  
• Increase in Risk as a 

consequence of the 
driver  is predicted to be 
lower than economic 
change, because there is 
uncertainty/lack of 
consensus regarding 
impacts of drivers 
between experts 



Existing food safety risks: Drivers and uncertainty 
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• Drivers where there is lack of consensus have significant 
negative co-efficients  

– Consumer priorities 

– Malevolent activities 

– Food supply chain 

And… 

• A minority of experts predict these drivers will decrease rather 
than increase risks 

 

• European food safety risks are rated as (marginally) lower 
than International risks 

 

• Where uncertainty is high the range of responses is broad 

– Experts are aware of uncertainties regarding their own knowledge 

 



Expert Uncertainty 

 
• What factors impact upon expert 

uncertainty? 
 

– The most parsimonious (best)  model contains only 
gender with female experts expressing higher 
uncertainty than male counterparts 

• Age (ns) 

• Organisation(ns) 

• Region (ns)  



 

 

 

 

Collab4Safety Delphi Survey: 

Round 2 Results 



• Round 2 aims:  
 

– To explore the drivers that were identified as being most 

important in R1 as well as  those where there was there was a 

lack of consensus 

 

– To understand the effects of each driver on a variety of food 

safety risks 

 

– To identify training and capacity needs nationally and globally 



 

 

 

 

To what extent is each driver increasing or decreasing 

existing and emerging food safety risks? 

 



Impact of Drivers on Existing and Emerging Food Safety 
Risks  

Food supply 
 chain 

Demographic  
change 

Economic  
drivers 

Environmental  
drivers 

Malevolent  
activities 

Resource  
shortages 

Water security  

Response: 1-5 Likert scale where 1=‘Decrease greatly’ and 5= ‘Increase greatly’  

Toxicological 

Biological 

Microbiological 

Effects Nano 

Effects Techno 
Radioactive 
Plant pests 
Pesticide res 

Pollutants 
Hormones 

Drug residues 

Antibiotic resist 

Consumer Bh 
Zoonoses 

Plant diseases 
Effects GM 
(All) 



 

• No substantive difference  in importance between existing and emerging 
risks (now and those applying in 15 years time) 

 

• Whatever the driver, people rate the importance of the food safety risk 
the same  

 

• Whatever the driver, certainty/uncertainty associated with the risk is the 
same  

 

• Changing  a specific driver will affect multiple risks 

 

• In order to mitigate food safety risks a ‘systems’ approach is 
necessary  

– Changing a single driver in a single geographic location will have very 
little impact on food safety problems and looking at these in isolation 
would not improve significantly food safety  

 

 



Training Needs (Qualitative Responses)   

Nationally  more training required in 
the following areas:  

Internationally more training 
required in the following areas:  

Food microbiology/epidemiology Supply chain risk assessment 

Method development and validation Scenario based risk assessment 

Risk assessment  Laboratory collaboration 

Regulatory training Increased capacity (all areas) in 
developing countries  

Reaction variation (i.e. vulnerable 
populations)  

Standardization and harmonisation of 
food policy  

Agricultural producer training Early warning systems  

Risk communication Risk assessment food authentication 

Interdisciplinary  research  Predictive modelling  

Risk ranking  Network analysis  



Resources 

Nationally  resources needed to 
improve:  

Internationally resources needed to 
improve:  

Laboratory capacity and infrastructure Education (Producers, farmers, 
consumers, risk assessors) 

Lack of testing equipment and expertise Expertise cooperation and exchange 

Education (producers, farmers, 
consumers, risk assessors) 

SME resources to improve food safety 
competencies 

Participation in the scientific community Awareness of variation across 
international supply chains 

Inspection enforcement  Harmonization of legislation  

Advanced research and analytical facilities Advanced research and analytical facilities  

Longitudinal and interdisciplinary  
research  
 

Regional collaboration 

Network analysis  



Institutional Organization Improvements 

Nationally  institutional 
organisations require:  

Internationally institutional 
organisations require:  
 

Collaboration Data sharing across countries 

Funding  Collaboration 

Centralisation of authority for food safety  Harmonization 

Improved trust between industry and  
research providers 

Exchange of expertise from developed to 
developing countries  

International funding 



Enforcement 

Finally… 
Nationally:  
• Open communication between food producers and competent 

authorities 

• More training and information to food producers 

• Not reducing the funding to the food safety Authority  

 

Internationally:  
• Ensuring a food safety culture and understanding 

• More frequent inspections at the international level guided by 
independent organisations (e.g. FAO, FVO) 

• Global harmonization on food safety regulations 



Some conclusions 

 

– Existing and emerging food risks have the 
same drivers 

– Policies may be founded on evidence 
associated with expert uncertainties 

– Influencing a driver may have impacts on 
multiple food risks 

– Still need to focus efforts on international 
networks and capacity building 

 

 



 

Thank you for your 
attention! 

  



Training Needs: Expert Voices… 

‘We need training on the 
conduct of official 
controls. Topics and 
frequency of inspections. 
We need training on risk 
assessment on food 
safety’  

'Risk Assessment due to 
unknown Health 
consequences, what 
triggers which reaction 
an in which population, 
more international 
exchange’ 

‘In some parts of the world,  
the training need is enormous,  
but this depends on where 
you are’ 

‘Risk analysis in real  
conditions and making  
the right decision in real terms’ 



 

Resources: Expert Voices… 

‘We need more resource for 
 training in allergen  
management exchange of  
knowledge among quality  
managers, participation in  
international conferences,  
participation in scientific cooperation’ 

'Monitoring and evaluation  
of residues and contaminants  
in food. Laboratory capacity  
and infrastructure  and risk 
 communication.’  

‘Exchange programs and  
seminars on food  
safety between developed  
and developing countries’ 

‘Advanced research facilities 
 for food safety research’ 



 

Institutional Organisation Improvements: 
 Expert Voices… 

‘'Intergovernmental food safety  
agencies collaboration in training 
 and research. Encourage information  
sharing by all players in food safety.  
Formation of a food safety authority  
to handle food safety issues in the  
country.’ 

'Collaboration between 
 responsible authorities 
and research 
institutions (especially 
universities)’ 

‘Collaborative research funding 
with a multidisciplinary  
approach. Need for 
multi-country initiatives.’ 

'More support from  
developed countries to 
 developing countries in  
terms of research funding, 
 exchange of expertise’ 


