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WELCOME ADDRESS 

Prof. Dr. Etienne Thiry 
Professor Université de Liège – Chair of the FASFC Scientific Committee 
E-mail: etienne.thiry@ulg.ac.be  
 

 

The annual symposium of the Scientific Committee of the Belgian Federal Agency for the 
Safety of the Food Chain is now a well-established tradition. As a matter of fact it is already 
the 10th annual symposium but it is the first one held during the mandate of a new Chief 
Executive Officer of the Agency and a new Federal Minister. I wish to warmly welcome both 
responsible officials and thank them for their interest in the activities of the Scientific 
Committee. 

Our Scientific Committee is a board of experts who gives independent opinions to the 
Agency and the Minister in all scientific matters, especially in risk assessment, regarding 
food safety but including also animal and plant health. We are proud of our impartiality and 
independence and we acknowledge the strong support of the Agency through its Chief 
Executive Officer, the Director-General of the Directorate General Control Policy and the 
Staff direction for risk assessment. This symposium is a unique opportunity to meet Belgian 
and foreign colleagues embarked in a same mission to the benefit of food safety. 

Risk prevention in primary production, the topic of this meeting, should be not only cost-
effective but also better accepted by our modern society. Indeed it aims at improving the 
quality of the products entering the food chain in its very beginning. To be effective, it should 
fit with the changes steadily occurring in primary productions, with regard to both the rapid 
evolutions in technologies and management as well as the multiple effects of the global 
change. 

It is my pleasure to acknowledge my colleagues A. Legrève, J. Dewulf, C. Bragard, H. 
Imberechts, C. Saegerman and T. van den Berg, as well as X. Van Huffel, Director, and O. 
Wilmart, expert, from the Staff direction for risk assessment, for their involvement in the 
working party in charge of the scientific organisation of this symposium. These 
acknowledgements are extended to the Agency and the entire staff of the Staff direction for 
risk assessment for providing the needed human and financial resources. 

The success of this symposium relies on the top quality of the speakers who agreed to 
participate notwithstanding their heavy agenda. They are warmly acknowledged. 

With your participation, there is no doubt that this symposium is going to reach its objective: 
to serve a better prevention and at least a sufficient mitigation of the risks in the food chain 
introduced by the animal and plant primary productions. 

I wish you a very fruitful symposium. 

mailto:etienne.thiry@ulg.ac.be
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INTRODUCTION 

Prof. Dr. Ir. Anne Legrève1 

Prof. Dr. Jeroen Dewulf2 

1 Professor Université catholique de Louvain – Member of the FASFC Scientific Committee 
E-mail: anne.legreve@uclouvain.be 
2 Professor Universiteit Gent – Member of the FASFC Scientific Committee 
E-mail: jeroen.dewulf@ugent.be  
 

BIOGRAPHY 

Anne Legrève graduated as agricultural engineer from the Faculté des 

Sciences agronomiques of the Université catholique de Louvain (UCL), 

Louvain-la-Neuve, Belgium, in 1988. She holds a PhD in agricultural 

sciences and biological engineering (UCL, 1999).  She completed post-

doctoral research at the Institut de Biologie moléculaire des Plantes in 

Strasbourg, France. Since 2006, she is professor at the Faculté des 

Bioingénieurs at UCL. Her research at the Earth and Life Institute of UCL 

is dedicated to the epidemiology of fungal plant diseases, the 

characterization of soil-borne and plant pathogenic fungi, the study of 

molecular interaction between plant, pathogens and environment (climate, plant defense 

elicitors, …) and the development of integrated pest management strategies. Her teaching 

activities concern plant pathology, plant clinic, biology of fungal pathogens, epidemiology and 

forecasting systems, plant protection, biological control and integrated pest management.  

Since 2013 she is member of the Scientific Committee of the Belgian Food Safety Agency. 

 

Jeroen Dewulf graduated in 1998 as a veterinarian from the Faculty of 
Veterinary Medicine of the Ghent University, Belgium. He immediately 
started working as researcher at the Herd health department of the faculty. 
In 2002 he finished his PhD on the epidemiology and control of classical 
swine fever. In that same year he received a master of science degree in 
veterinary epidemiology from the University of Utrecht, the Netherlands 
(Cum Laude). He became diplomat in the European College of Veterinary 
Public Health in 2005. 

Since 2006 he is associated professor in Veterinary Epidemiology at the Faculty of 
Veterinary Medicine of the Ghent University and in 2014 he became full professor. His main 
research interests are quantitative epidemiology and control of zoonoses with a specific 
emphasis on antimicrobial resistance and antimicrobial use in animal production as well as 
the prevention and control of epidemic diseases such as classical swine fever, avian 
influenza and BVD. 

His research consists predominantly of organising large field studies and conducting 
diseases modelling and risk assessment. He is the head of the Veterinary Epidemiology Unit 
and is supervising 12 PhD students who are doing research in the field of veterinary 
epidemiology. He is (co-)author of over 200 A1 publications in the field of veterinary 
epidemiology with a H-index of 22. 

He is the principal author of the annual Belgian report on antimicrobial consumption in 
animals (BelVetSac) and is member of the European Surveillance on Veterinary 
Antimicrobial Consumption (ESVAC) network. Since 2009 he is member of the Scientific 

mailto:anne.legreve@uclouvain.be
mailto:jeroen.dewulf@ugent.be
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Committee of the Belgian Food Safety Agency and is the founder and chair of board of the 
centre of expertise on antimicrobial use and resistance in animals (AMCRA) in Belgium. 

 

SCOPE OF THE SYMPOSIUM  

WHY THIS SUBJECT?  

HOW TO RELATE RISK PREVENTION WITH RISK ASSESSMENT AND SAFETY 
OF THE FOOD CHAIN? 

This year, the topic of the symposium organized by the Scientific Committee of the Belgian 
Food Safety Agency is the importance of risk prevention in plant and animal production in 
order to safeguard and further improve the safety of the food chain. It follows on from the 
topic of the last year’s symposium on ‘Risk ranking in the food chain’, but with the focus on 
prevention measures in animal and plant health. 

The food chain is complex and exposed to many hazards. Its safety depends on many 
factors involved in the chain including primary production, processing, preparation, 
manufacturing, packaging and transport. Animal and plant production form the basis of the 
food chain, once a hazard is introduced in this part of the chain it is likely to have 
consequences throughout the whole production chain. 

The aim of this scientific symposium is to discuss and illustrate how plant and animal health 
risks can be prevented in modern production systems and why this prevention is increasingly 
important in the framework of sustainable development. At one hand plant and animal 
production systems are distinct but at the other hand they are strongly interconnected. 
Moreover, as health and disease prevention are concerned, several methodological and 
organizational agreements between both sectors exist. Moreover, crop production provides 
the basis of subsequent consumption by both livestock and humans, and thus some aspects 
of risk prevention in the two systems are complementary. The Scientific Committee has 
therefore chosen to link the two (major) components of primary production to illustrate this 
complementarity and the communalities. This is the unique concept of this symposium. 

Among the hazards that can affect primary production, plant and animal diseases caused by 
biotic and abiotic stresses are the most important ones. The increase in the (global) 
exchange of germplasm and products, changes in production systems and climate change 
are all potential sources of new problems affecting plant and animal production. Disease 
risks include both the risk of introduction of exotic diseases enhanced by the increased 
likelihood of exotic pathogens being introduced as well as the consequences of endemic 
diseases. These may be the result of the emergence of new pathogen populations or of 
extreme weather events that may be conducive to disease. The consequences of epidemic 
and endemic diseases are more and more important (economical as well as sociological) as 
production intensifies and production units are becoming increasingly large. 

Safeguarding animal and plant health in intensified production systems is based on 
understanding and assessing the complex interaction of risks at several temporal and spatial 
scales. It implies the integration of many factors, such as meteorological data, population 
characteristics, microbiological characteristics, epidemiological data, … Managing these risks 
at a sector or country level requires regulations and policies to prevent the emergence of 
new pathogens and the introduction of quarantine agents, as well as the development of 
eradication programs. 

Efforts to improve risk prevention in plant health and the control of plant diseases has led to 
the concept of integrated pest/disease management (IPM), based on using an integrated 
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combination of strategies and practices to reduce pest and disease incidence (to an 
acceptable level). These include agricultural practices, biological control strategies and other 
measures, such as the use of agrochemicals. Although the concept of IPM is not new, 
growing awareness of the indirect effects of the excessive use of agrochemicals on the 
environment and health and of increased resistance to pesticides among pathogen 
populations has rekindled interest in the practical application of IPM. Current practices and 
tools (such as decision-support tools and forecasting models) aimed at ensuring plant and 
animal health within the context of sustainable development will be presented in the 
symposium. 

In animal production the terminology of integrated pest control as such is not used although 
the underlying concepts (disease prevention through management strategies, biosecurity 
measures and vaccination and/or medication strategies) as well as treats (increased 
antimicrobial resistance selection) are very comparable. Also in primary animal production 
increasing efforts are made towards precision livestock farming based on decision support 
systems and predictive models are developed. 

Again these communalities and complementarity illustrates how both sectors may learn from 
each other. 

The symposium will be divided into three sessions. In the first session, the focus will be on 
recent changes in production systems and associated sanitary and food safety risks, and the 
challenges these changes present. There will be a particular focus on trends in resistance to 
pharmaceuticals and on invasive species. The topic of the second session will be ‘Vigilance 
for emerging risks and risk prevention: key factors for success’. The final session of the 
symposium will be a roundtable discussion on risk prevention in the food chain. Stakeholders 
have been invited to participate in this session in order to give them the opportunity to 
express their views on this subject and discuss the future of risk prevention in Belgium. In 
each of the sections an attempt will made to illustrate the links between both plant and 
animal production an disease prevention. 
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SESSION 1. SETTING 

THE SCENE: FOOD 

SAFETY RISKS 

RELATED TO 

PRIMARY 

PRODUCTION. 
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CHANGES IN PLANT PRODUCTION AND ASSOCIATED 

PHYTOSANITARY AND FOOD SAFETY RISKS: A 

RETROSPECTIVE LOOK AND CHALLENGES FOR THE 

FUTURE 

Martin Ward 
Director-General, European and Mediterranean Plant Protection Organization (EPPO) 
E-Mail: martin.ward@eppo.int 
 

BIOGRAPHY 

Martin Ward studied plant pathology at Imperial College, London before 
working as a plant health inspector in the UK, starting in Worcestershire, 
with its intensive horticultural production, then moving to cover the imports 
and exports of the London region. He took a post in headquarters to plan 
implementation of plant health aspects of the EU Single Market in 1993, 
and transferred into the plant health policy team in 1998, serving as UK 
representative to the EU Standing Committee on Plant Health. Following 
two short secondments working on non-food crops and pesticides policy he 
became head of the UK National Plant Protection Organization in 2009. At 
the 2013 Council of the European and Mediterranean Plant Protection 

Organization Martin was elected as Director General for a five year term. 

ABSTRACT 

Changes in plant health risks over the last 65 years – the ways in which they arise and the 
ways they are managed – have been reflected in the changing activities and priorities of the 
European and Mediterranean Plant Protection Organization (EPPO) since it was founded in 
1951. In developing a strategy for EPPO for the next five years it has been necessary to 
extrapolate recent trends and make predictions about the future needs of the National Plant 
Protection Organizations which constitute EPPO’s members. 

HISTORY OF REGIONAL AND INTERNATIONAL COOPERATION IN THE FIELD OF 
PLANT HEALTH 

The European Plant Protection Organization was created in 1951 by 15 countries “conscious 
of the importance of international co-operation in the prevention of the introduction and 
spread of pests and diseases of plants and plant products”, in the words of EPPO’s founding 
Convention. The functions of EPPO were envisaged as to: 

- Advise Member Governments on the … measures necessary to prevent the 
introduction and spread of pests and diseases … 

- Assist … where necessary in carrying out such measures 
- …co-ordinate … international campaigns against pests and diseases 
- Obtain information ... on the existence, outbreak and spread of pests and diseases … 

and convey such information 
- Provide for the exchange of information on national plant quarantine legislation 
- Study the possibility of simplification and … unification of regulations and certification 

procedure 
- Facilitate co-operation in research  

mailto:martin.ward@eppo.int
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Those functions remain relevant today to EPPO’s 50 member countries despite major 
changes during the intervening years in the ways plant health risks are created, assessed, 
managed and perceived. 

In 1951 the priority was the availability of food, not its safety. An annex to the Convention 
specified four pests and a broad category of “pests of stored foods”.  

Of the four specified pests (Colorado beetle, golden nematode, San José scale and wart 
disease) three threatened the potato crop. 

Although there was discussion of pesticide residues in EPPO Council as early as 1959 it was 
not until 1999 that the EPPO Convention was amended to include reference to 
environmental and consumer safety of plant protection methods. At the same time a 
reference to “the principles of integrated control” was added, reflecting growing concerns 
about the sustainability of reliance on chemical pesticides. 

Within the EPPO region the advent of the Single European Market in 1993 drove rapid 
harmonization of what had been very different phytosanitary regimes across 12 Member 
States of the EU. EPPO contributed by compiling, with CABI, a reference to the Quarantine 
Pests for Europe (EPPO/CABI 1992), by then some 300 in number. Some of the anomalies 
and issues arising from that rapid harmonization are only now being resolved through the 
latest proposals for revision of the EU plant health regime 
(http://ec.europa.eu/food/plant/plant_health_biosafety/rules/index_en.htm). 

The creation of EFSA in 2002 strengthened links between food safety, animal health and 
plant health policy, particularly in their approaches to risk assessment and insistence on the 
separation between risk assessment and risk management. The way that operates in 
practice in the plant health area is constrained by the limited number of available experts. For 
some pests the same small group of specialists are inevitably involved in both assessment of 
risk and advice to policy makers on the choice of risk management options. Publication of 
pest risk assessments has, though, increased the transparency of the evidence base for 
phytosanitary measures. EPPO and EFSA now work closely together on planning work 
programmes and setting priorities in the plant health area, while respecting the respective 
remits of the two organizations. 

EPPO also produces an Alert List to draw the attention of EPPO member countries to certain 
pests possibly presenting a risk to them and achieve early warning. 

At global level the International Plant Protection Convention was signed in the same year as 
the EPPO Convention, but development of international standards for phytosanitary 
measures (ISPMs) only took off in 1994. In that year the IPPC was recognized as one of 
three standard setting bodies under the WTO Sanitary and Phytosanitary Agreement (SPS) 
along with the Codex Alimentarius Commission and the Office International des Epizooties 
(OIE). The first ISPMs developed principles for pest risk analysis (PRA) and associated 
concepts. Because of the economic importance of trade in plant produce, lengthy PRAs were 
often driven by the need to justify or challenge phytosanitary measures in place. 

RECENT DEVELOPMENTS AND CHALLENGES FOR THE FUTURE 

EPPO developed a detailed PRA scheme as one of the outputs from the EU PRATIQUE 
project (EPPO Standard PM 5/3). More recently the need has been identified for shorter and 
quicker PRA formats to inform rapid responses to new risks. These risks may arise from new 
and emerging trades, particularly in plants for planting. Imports of plants for planting 
generally present a higher likelihood of pest establishment than trades in plant produce for 
consumption (http://www.eppo.int/QUARANTINE/EPPO_Study_on_Plants_for_planting.pdf).  

http://ec.europa.eu/food/plant/plant_health_biosafety/rules/index_en.htm
http://www.eppo.int/QUARANTINE/EPPO_Study_on_Plants_for_planting.pdf
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With increasing globalization of supply chains, and plant health legislation in Europe based 
largely on management of known risks from known sources, plants can be imported from 
countries where there is little information about the presence of potential pests for Europe. 

EPPO has now produced an express PRA scheme (EPPO Standard PM 5/5) and a PRA 
scheme for interceptions (EPPO Standard PM 5/2). Some member countries have gone 
further in developing simplified approaches for prioritization of phytosanitary action across 
the whole range of potential risks to which they are subjected. For example the UK has 
created a risk register scoring likelihood and impact of over 650 pests before and after 
mitigations to help prioritise measures, research, surveillance, awareness raising and further 
PRA work (www.fera.defra.gov.uk/plants/plantHealth/pestsDiseases/riskRegister.cfm). 

EPPO has an advisory role in relation to a new network of “sentinel plants” 
(www.bgci.org/ourwork/ipsn). The aim of this network is to improve horizon scanning for new 
risks by monitoring European species growing in botanic gardens in other continents (and 
vice versa) to see what pests they attract. Those pests can then be screened by PRA to 
assess which ones might pose a threat to the same host were they to arrive in its area of 
origin. 

EPPO’s datasheets on Quarantine Pests for Europe have recently been transferred into the 
EPPO Global Database (https://gd.eppo.int/) which will ultimately bring together all 
information held by EPPO on specific pests, including EPPO codes, distribution maps, 
pictures, risk analyses and diagnostic protocols. 

Of the many thousands of different regulated plant pests around the world there are agreed 
international diagnostic protocols for only six, and EPPO Standards for just over a hundred. 
EPPO is co-operating closely with the IPPC Technical Panel on Diagnostic Protocols to 
develop more protocols at the global level. EPPO is also working with the European co-
operation for Accreditation (EA) on developing guidance on flexible scope for accreditation of 
diagnostic laboratories and is considering how the identification of hundreds of possible 
pests can be recognised without necessarily validating a separate test for each one. 
Diagnostics for plant health has developed rapidly in recent years, based on molecular 
methods enabling quick ‘screening’ tests for known targets. Some of these tests can now be 
carried out in the field or in front line inspection stations such as border posts. 

Progress in EPPO’s member countries on early detection has been slower than on 
diagnosis, but is critical if there is to be improvement in the proportion of outbreaks found 
while they are still on a small enough scale to eradicate with available resources. The EPPO 
workshop for phytosanitary inspectors in 2013 brought together researchers from the EU “Q-
Detect” program with practitioners to explore how new technologies, from acoustic signal 
analysis to laser quantification of volatiles, could help to find pests at low levels to strengthen 
import controls or facilitate early detection of outbreaks. The 2014 Workshop is on 
development and testing of contingency plans to facilitate rapid and coordinated response 
when outbreaks are detected. 

Plant pests which are already widespread in Europe, will continue to be managed by growers 
to reduce losses and improve profitability of production. On a global scale as more crops 
approach the physiological limits of yield, protection from pests (including pathogens) will 
remain an important component of food security. Plant pests which threaten the environment, 
such as invasive alien plants in conservation areas and insect pests on urban trees, will need 
to be managed by responsible authorities. Meanwhile the number of pesticides available for 
controlling pests (including pathogens) and weeds is declining. Of some 1000 active 
substances on the market in at least one Member State before 1993 only 26% were 
submitted and subsequently passed the harmonized EU safety assessment 
(http://ec.europa.eu/food/plant/pesticides/eu_policy/docs/factsheet_pesticides_en.pdf). 

http://www.fera.defra.gov.uk/plants/plantHealth/pestsDiseases/riskRegister.cfm
http://www.bgci.org/ourwork/ipsn
https://gd.eppo.int/
http://ec.europa.eu/food/plant/pesticides/eu_policy/docs/factsheet_pesticides_en.pdf
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Established pests continue to evolve resistance to control measures, and coordinated 
strategies are needed to maintain the effectiveness of available products. 

For crops which do not cover a large area, and for pests which are not routinely encountered, 
there is a particular problem because the costs of generating data to allow registration of 
plant protection products cannot be recovered from potential sales. EPPO is currently 
working with the European Commission and Member States on proposals to establish a Co-
ordination Facility for these “minor uses” to enable better sharing of data between registration 
authorities in the different countries, and development of common solutions to “minor uses” 
problems which are far from minor to the large numbers of growers concerned. 

The EU Sustainable Use Directive requires the promotion of Integrated Pest Management. 
EPPO is currently considering whether its Standards on Good Plant Protection Practice 
(EPPO Standards PP2 series) might be developed into guidance which would be helpful to 
member countries in applying those provisions of the Directive. One question which arises is 
what sort of evidence can be generated on the efficacy of IPM approaches. In the case of 
plant protection products there is an existing set of EPPO Standards establishing the types of 
field trials needed to demonstrate efficacy, but generating data for IPM approaches or for 
biological control agents is likely to be a more complicated process. 

When EPPO’s strategy for the next five years was agreed at the EPPO Council meeting in 
September 2014, one area which requires further consideration was EPPO’s role in relation 
to biological control agents. Historically this has focused on safety, and in particular the 
development of a “positive list” of biological control agents which have been used in the 
EPPO region without evidence of adverse effects. This contrasts with the position on plant 
protection products where EPPO’s focus is increasingly on efficacy, with a recognition that 
other organizations, such as EFSA within the EU, are taking the leading role on safety 
aspects. 

One concept which arises in relation to safety of biological control agents is “relative risk”. 
Where an invasive plant or pest is causing severe environmental damage, the risks from 
introducing a carefully screened biological control agent need to be compared with the risks 
under alternative scenarios. Regulatory regimes for invasive species, plant protection 
products and plant quarantine all bear on these decisions, though unfortunately not in way 
which is tailored to the purpose. The concept of relative risk is also inherent, though, in the 
element of comparative assessment which appears in the new EU pesticides regime: the 
idea is that a plant protection solution which carries less potential risk should replace one 
which carries more potential risk. This comparison also requires underpinning evidence of 
both risks and efficacy. 

CONCLUSION 

The need to protect Europe’s crops, forests, landscapes and gardens from a wide range of 
pests is as strong now as in 1951, and the functions established for EPPO then remain 
highly relevant in a very different world. Increasing trade, particularly in plants for planting, 
has increased the risks. Molecular methods for diagnosis, the developing practice of Pest 
Risk Analysis, and harmonised legislation and Standards have helped to mitigate them. 
Challenges over the next five years include continued availability of sustainable control 
options, the declining pool of experts for some groups of plant pests, and the need to 
improve detection so that outbreaks of newly arrived pests are found early enough for an 
effective response. Continuing international collaboration is the key to addressing those 
challenges. 
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ABSTRACT 

This presentation summarizes available information on major animal production-related 
drivers identified as potentially important determinants of change in animal health and food 
safety in Europe and elsewhere. Examples of past and present situations - BSE and 
antimicrobial resistance, respectively - as well as of future challenges will be discussed.  

INTRODUCTION 

Improvements in animal health and food safety can be achieved through epidemiological 
analyses of individual risk factors, often forming a ‘web of causation’, as the basis for 
conducting risk assessments and identifying appropriate risk-mitigating measures. Such 
activities are carried out, however, in an environment which is heavily influenced by a 
multitude of societal changes: political, economic, technological, sociological and ethical 
developments and tendencies, making up a framework within which animal production takes 
place. Frequent and often rapid changes influence the conditions for farming and food 
manufacturing, and increased globalization and climate changes present both challenges 
and opportunities. Accordingly, identification of so-called ‘drivers of change’ has been applied 
to the animal and public health sectors, now often jointly referred to under the umbrella of 
‘One health’. 

DRIVERS OF CHANGE  

Several studies have reported on drivers of change with respect to animal health and/or food 
safety, including emerging risks regarding infectious animal diseases. EFSA (2014), 
considering emerging risks for both animal, plant and public health, listed a considerable 
number of diverse potential drivers under the heading of ‘Agriculture and Animal production’. 
Added to this complexity are the interactions with many other important drivers listed under 
different categories: ‘Climate change’, ‘Environmental contamination’, ‘Biological processes’, 
‘Innovation’, ‘Globalization’, ‘Consumer behavior’, ‘Demographic changes’ and ‘Legislation 
and Politics’. 

Looking at animal health alone, Deterink et al. (2014) listed the ten most important drivers (in 
no particular order): 

- Growing herd-sizes 
- Reduction in use of antibiotics 
- Ecological developments 
- Increased use of social media 
- Globalization 
- Climate change 
- Fluctuating prizes 
- Discarding of milk quota 
- Changes in housing 
- New forms of production 

Most emerging infections, both in humans and animals, appear to be caused by pathogens 
already present in the environment, brought out of obscurity or given a selective advantage 
by changing conditions and afforded an opportunity to infect new host populations; on rare 
occasions, a new variant may also evolve and cause a new disease. The process by which 
infectious agents may transfer from animals to humans or disseminate from isolated groups 
into new populations can be called “microbial traffic”. A number of activities increase 
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microbial traffic and as a result promote emergence and epidemics. In some cases, including 
many of the most novel infections, the agents are zoonotic, crossing from their natural hosts 
into the human population, including vector-borne diseases. In other cases, pathogens 
already present in geographically isolated populations are given an opportunity to 
disseminate further. Surprisingly often, disease emergence is caused by human actions, 
however inadvertently. A table summarizing the underlying responsible factors can be found 
in Morse (1995). 

Wentholt et al. (2012) considered emerging infectious animal diseases and established a 
matrix of important drivers for selected categories of threats based on a Delphi expert 
consultation: 

 

PAST EXPERIENCE: THE EXAMPLE OF BSE 

Bovine spongiform encephalopathy (BSE), which emerged in Britain in the 1980es, was likely 
an interspecies transfer of scrapie from sheep to cattle that occurred when changes in the 
rendering processes led to incomplete inactivation of scrapie agent in sheep byproducts fed 
to cattle (Wilesmith et al., 1988 & 1991). The disease spread to many countries through 
export of infected cattle and meat-and-bone meal from the UK, and recirculation of the 
responsible and heat resistant prions in the local rendering systems occurred subsequently. 
When human cases of a new variant Creutzfeldt-Jakob disease (vCJD) linked to BSE in 
cattle were detected in the UK (Will et al., 1996), a major crisis developed in the EU. Beef 
consumption and export suffered, and very costly EU-wide monitoring programs with testing 
of slaughtered cattle and fallen stock were introduced. Control measures included removal of 
specified risk materials (SRM) during slaughter and feed bans for ruminant meat-and-bone 
meal and other byproducts for use to all farm animals, except for animals. 

The following figures show the extent of the EU-wide eradication program for 2001 – 2009 
(EC, 2010): 
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- Number of total tests per year: 7.5 – 11 million cattle 
- BSE cases detected per year: 2100 (in 2001) decreasing gradually to 67 (in 2009) 
- Costs per case detected in slaughterhouses: 1.2 million Euro (in 2001) increasing to 

14 million Euro (in 2008) 

The eradication program has since been modified and the European response to BSE has 
been called a success story. A total of around 190,000 BSE cases were detected within the 
EU (Budka, 2011). The progress made is evidenced by the monitoring reports for BSE in the 
EU, which for 2012 noted that a total of 4,795,332 bovine animals were tested in the EU 28 
in the framework of the BSE monitoring programs; 18 bovine animals turned out positive of 
which 7 were atypical BSE and 11 were classical BSE cases. 1-3 typical BSE cases were 
found in UK, Poland, Spain, Portugal and Ireland. 

CURRENT EXPERIENCE: ANTIMICROBIAL RESISTANCE 

Antibiotic resistance was already mentioned in the matrix of threats related to emerging 
animal infectious diseases from Wentholt et al. (2012) as shown above, and in the list of 
drivers by EFSA (2014), but it is now also recognized as a major public health problem. 

Since the introduction of penicillin in the 1940s antimicrobial medicines, such as antibiotics, 
have become essential for the treatment of many microbial infections in humans and 
animals. Seventy years later, these applications are now seriously jeopardized by the 
emergence and spread of microbes that are resistant to affordable and effective first choice, 
or "first-line" medicines, rendering the drugs concerned ineffective for the treatment of the 
infection. This resistance is a natural biological phenomenon but is amplified by a variety of 
factors. The inappropriate use of therapeutic antimicrobials in human and veterinary 
medicine, the use of antimicrobials for non-therapeutic purposes as well as the pollution of 
the environment by antimicrobials are accelerating the emergence and spread of resistant 
microorganisms. The consequences are severe and increasing global trade and travel favor 
the spread of antimicrobial resistance between countries and continents. Therefore, 
antimicrobial resistance is a global public health concern (EC, 2011). 

Denmark has instituted reforms to antibiotic use for livestock that are showing solid progress 
in reducing the prevalence of resistant bacteria. In Denmark, the drive to preserve antibiotics 
for human use revolutionized livestock management during the 1990s and 2000s. The 
country drastically limited how much veterinarians could profit from the sale of antibiotics in 
1995, and in the same year became the first European country to ban all uses of avoparcin. 
By 1999, all non-therapeutic use of antibiotics in pigs was banned. Close monitoring of 
antibiotic sales and use is an essential part of the Danish system. The antibiotic restrictions 
in Denmark are a science-based policy change supported by data from multiple sources. 
This information is needed both to enable the government to intervene with the few farmers 
who continued to overuse antibiotics, and to convince the agricultural community that the ban 
was effective as a public health strategy. The evidence from Denmark, and elsewhere in 
Europe, has been so convincing that the entire European Union banned the use of growth 
promoters in 2006 (Levy, 2014). DANMAP (2013) describes the Danish program and the 
results achieved so far, including: 

- No prophylactic use of antimicrobials and mandatory low fixation of the veterinarians 
profit from sales of medicine. 

- The critically important antibiotics fluoroquinolones can only be used, if a laboratory 
test shows, that no other antibiotic is effective. 

- Treatment guidelines for swine and cattle veterinary practitioners have been issued. 
- Each individual veterinary practitioner is subjected to risk management and risk 

communication on prudent and reduced usage of antibiotics. 
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- Continuous monitoring and research in antimicrobial resistance in animals, humans 
and food. 

- Monitoring of food borne pathogens in Danish as well as imported meat. Antimicrobial 
resistance is one of the parameters used to determine whether a shipment of food is 
dangerous. 

- Control and action plans to combat Salmonella bacteria in poultry and pork and 
Campylobacter in poultry are all implemented. 

- Mandatory action plans in swine- herds above a certain threshold value for antibiotics 
usage – the so called ‘yellow card’ initiative. 

FUTURE CHALLENGES 

‘The only thing which is certain in the future is that nothing is certain’. In the case of livestock 
production, in the future, the infectious disease threat will remain diverse and dynamic. 
Travel, migration and trade will all continue to promote the spread of infections into new 
populations, along with large-scale industrial production systems, in which conditions may be 
highly suitable for enabling disease transmission between animals and over large distances. 
Over the long term, future disease trends could be heavily modified by climate change, and 
are likely to be considerably influenced by disease surveillance and control technologies. 
Potentially effective control measures already exist for many infectious diseases, and 
whether these are implemented appropriately could have considerable impacts on future 
disease trends. Recent years have seen considerable advances in the technology that can 
be brought to bear against disease, including DNA fingerprinting for surveillance, polymerase 
chain reaction tests for diagnostics and understanding resistance, genome sequencing and 
antiviral drugs (Thornton, 2010). 

Combating the emergence of completely unexpected diseases will require detection systems 
that are flexible and adaptable in the face of change. To this end, syndromic surveillance 
systems are being developed and tested for their detection abilities.  
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- Genetics and mechanisms of resistance 
- Histopathology 
- Plant breeding with an emphasis on resistance breeding 
- Interdisciplinary research in complex organizations 
- Wheat and banana 

 

ISSUES ADDRESSED 

The trends in resistance against phytopharmaceuticals in plant production will be explained 
and the general evolution of the situation will be discussed. The control measures/strategies 
(legislation, management : biosecurity, technical/scientific evolutions…) which have been put 
in place successfully or not will be detailed. The impact on food safety of these trends will 
also be addressed. Finally, a comparison with the situation in the animal production sector 
will be made by showing some key examples. 
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ABSTRACT 

Biological invasions by invasive species, pathogens or disease vectors threaten animal and 
plant health and, hence, food safety. A classic view of risk analysis applied to biological 
invasions relies on the identification of a single biological invasion agent (a plant, an animal, 
a pathogen) or a vector of this agent, the identification of entry pathways, and a qualitative 
and/or quantitative assessment of the risk of introduction, establishment and spread. 
However, this assessment is often complicated by two factors. First, the entry pathways are 
diverse, complex, and subject to rapid changes. Typical pathways include the movements of 
commercial commodities (including living animals or plants) or of travellers, but also the 
autonomous movements of animal vectors or the autonomous dispersal of the invaders 
themselves. Secondly, the nature of invasion agents or their vectors can change, resulting 
from new associations between exotic pests and diseases and local vectors, or vice versa, 
create further, often unexpected risks. As this applies both to animal diseases and plant 
pests, it seems relevant to examine in parallel, through selected case studies, how various 
combinations of these factors relates to invasion success and to our capacity to prevent 
these invasions. Understanding the various components of these movements should 
increase the accuracy of risk analyses and the efficacy of prevention or mitigation measures. 
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INTRODUCTION 

Over the last few decades, two fields have seen parallel increases in research interests: the 
study of invasive species and the study of emerging infectious diseases (EIDs). The 
definition of invasive alien species and EIDs somewhat differs, but their common feature is 
that they refer to organisms or infections spreading to a new geographical areas, or to a new 
host. They are both strongly influenced by the massive increase in the global trade of goods 
and mobility of people that took place in the last century, and by the ever-increasing threat 
they impose on plant and animal health. 

Interestingly, both fields recognize similar steps in risk assessment: i) the identification of the 
agent that represents a potential threat (an invasive species, a pathogen, a vector), ii) its 
introduction into a new environment or host, iii) its establishment linked to possible 
adaptation, and iv) the spread in the new environment or host population. Each steps is 
linked to a possible intervention strategy. First, one can try to identify possible pathways of 
introduction and reduce them. Second, one can try to early detect and eradicate a newly 
established organism before it establishes, possibly adapts and spreads. Third, once 
eradication is no longer an option, one can try to mitigate its impact. However, both fields are 
also confronted with the same difficulties. 

ENTRY PATHWAYS OF INVASIVE SPECIES 

First, the entry pathways are diverse, complex, and subject to rapid changes. The movement 
of commercial commodities (including living animals or plants), the typical pathway for many 
invading organisms, is becoming incredibly diversified, and can change rapidly in response 
to changes in prices at destination, cost of transport and regulation. The recent advent of the 
e-commerce also results in significant changes in the organization of distribution, with 
millions of small packs being sent through international borders. Illegal transports of goods 
can also represent a significant fraction of trade flows that is inherently hard to track. The 
example of highly pathogenic avian influenza H5N1 introduction in Belgium speaks volumes. 
Whilst all eyes, and surveillance efforts were turned to the wild bird populations, the only 
HPAI H5N1 reported in the country came from a smuggled eagle intercepted at Brussels 
airport. In addition, many invasive species, pathogens, or their vectors, have their own 
dispersal mechanism, which can be aided by different factors such as wind, or can even be 
transported passively in the air volume of private cars, trucks, or airplanes to over long 
distances.  

ADAPTATION OF INVASIVE SPECIES 

Second, the nature of an agent and the perceived threat is also a changing feature, because 
many organisms have the capacity to adapt to new environment, and the indigenous/exotic 
nature or organisms, the hosts or vector status can change over time. The following 
examples have been selected to illustrate these observations, both in animal and plant 
health. 

EXAMPLES OF INTRODUCTION AND SPREAD OF INVASIVE SPECIES 

Bluetongue (BT) 

BT is an infectious disease of domestic and wild ruminants. It was a commonly cited example 
of a disease with a distribution that may have expanded its range response to global 
warming. In the late 2000s, the main hypothesis was that its main vector in Mediterranean 
Europe, Culicoides imicola, had expanded its range in response to climate change because it 
had been found at much more northern latitudes than before BT epidemics were observed in 
the region. However, recent spatio-temporal analysis of C. imicola population dynamics at 
the fringe of its range (Conte, Gilbert & Goffredo, 2009), in combination with inference drawn 
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from a phylogeographic study (Mardulyn et al., 2013) suggest that C. imicola has been 
present in Italy for a very long period of time, and that it is the virus which has in fact moved 
northward, spreading through an indigenous vector population. In the following years, a new 
serotype of BT virus was introduced into Western Europe, and it became clear that the exotic 
virus was able to spread through indigenous vectors. 

Avian influenza 

Wild migratory waterfowls have long been identified as the reservoir of avian influenza (AI) 
viruses, as they host a wide diversity of AI subtype and only suffer mild infections. In 2006, a 
highly pathogenic avian influenza (HPAI) virus of the H5N1 subtype that had initially emerged 
in Asia spread throughout Eurasia. Strong evidences indicated that wild migratory waterfowls 
may have spread the disease across Europe and became both victims (for some species) 
and vectors of the new virus (Ottaviani et al. 2010). This seems to have been a relatively 
unique event in its magnitude, and wild waterfowls are now again seen more as a reservoir 
of low pathogenic AI viruses. It is illustrative that in the United Kingdom, the HPAI H5N1 virus 
was found in three different hosts: a parrot in 2005 (introduced by trade of pet birds from 
Taiwan), dead mute swans in 2006 (which may have been infected in a distant area) and in a 
Turkey farm in 2007 (linked to poultry trade connections with infected farms in Hungary). 
Here too, different mechanisms combining trade-related introduction and autonomous 
movements of vectors lead to different introduction events. 

 

A typical example of socio-ecological surprise: domesticated wild geese in a farm in Poyang 
lake (China). The farm was set-up on the basis of eggs collected in the natural wetlands, the 
geese are raised under large nets, and allowed to fly back in the wetland on a daily basis. 
Are they domestic ? wild ? Can they be considered as a potential reservoir ? or vector of AI 
viruses ? (Photo: M. Gilbert. 2007) 
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Foot and Mouth Disease (FMD) 

FMD is absent from most European countries. However, FMD type O & A were named in the 
19th century after the department of “Oise” in France, and “Allemagne”, i.e. Germany, when 
the disease was endemic in Europe. At the time, the disease was exotic to South America, 
where it was introduced with cattle transport from Europe at the end of the 19th century and 
caused severed epidemic. The situation has completely reversed during the 20th century 
thanks to vaccination an eradication campaigns in Europe. As a consequence, Europe has 
gained a disease-free status, and the type of risk assessment that now applies to FMD 
introduction from countries where it persists is similar to those applied to truly exotic 
diseases, including rules against imports from South America. For example, FMD type O, 
type A and type Asia 1 are frequently found in Turkey, which forms a possible point of entry 
for the disease into the EU through Greece (Gilbert et al., 2005). So, actions taken to prevent 
the introduction, establishment and spread of an organism can be directed toward truly exotic 
organisms or toward organisms which distribution was changed through human actions. 
Another classical example is malaria, which used to be endemic in England. It was still 
locally transmitted until the 1950s, but new cases are now all considered as imported. 

Scaphoideus titanus 

Several examples can also be described in plant health to highlight similar difficulties. 

In Europe, an apparently native pathogen, grapevine flavescence dorée phytoplasma, so 
far associated to Clematis and Alnus spp. and harmless for grapevine, suddenly became a 
serious pest for this latter crop when an exotic leafhopper, Scaphoideus titanus, native to 
North America, was introduced into the continent. In this case, both the disease and the 
vector were initially harmless in their area of origin but their combination in Europe was 
extremely damaging (EFSA Panel on Plant Health. 2014). What remains is that this would 
have been extremely difficult to predict in any pest risk assessment. 

 

Scaphoideus titanus http://upload.wikimedia.org/wikipedia/commons/ 

Xylella fastidiosa 

Another recent example is the spread of Xylella fastidiosa in Italy. This bacterium is 
widespread in the Americas and affects many host plants, among which grapevine, citrus, 
olive, peach, plum, almond, elm, oak, sycamore. In its initial range, the disease is transmitted 
by several xylem-sap sucking hemiptera, mostly Cicadellidae (sharpshooters). An outbreak 
of X. fastidiosa was reported in Puglia, Italy in 2013 (EFSA, 2013). It has now extended to 
more than 70 ha. In Italy, a native Cercopid, Philaenus spumarius has so far been identified 
as a vector (Saponari et al., 2014). How the bacterium was introduced is unclear, but here 
too, as with BT, indigenous vectors were able to spread it.  

http://upload.wikimedia.org/wikipedia/commons/
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Xylella fastidiosa on olive trees 
http://www.efsa.europa.eu/en/131125/docs/XYL
EFA_21.jpg 

Philaenus spumarius 
http://upload.wikimedia.org/wikipedia/c
ommons/ 

Agrilus planipennis 

The case of the Emerald Ash Borer, Agrilus planipennis is illustrative that the best prevention 
measures can be challenged by autonomous dispersal. This beetle originates from Asia 
(China, Japan, Korea, Mongolia, Russian Far East) and was first found in the eastern United 
States in 2002, where it presumably arrived in wood packaging material, and has already 
killed millions of trees (EPPO, 2005). Serious quarantine efforts are being developed to 
prevent its entry from North America into the EU. However, the pest has been moving 
westward in Russia, and has now spread to the borders of Ukraine and Belarus (Orlova-
Bienkowskaja, 2014) getting closer and closer to the EU borders. This recent development 
undermine the quarantine efforts against introduction from the US, and seriously 
compromises the future of European ash, as the beetle has been shown to fly quite long 
distances, with a median flying >3 km, 20% flying >10 km and 1% flying >20 km (Taylor et al. 
2010). 

CONCLUSION 

In view of those diverse examples, one can understand how assessing the risk of 
introduction, establishment and spread of invasive species influencing animal and plant 
health remains a continuous challenge. Alongside precautionary or mitigation measures that 
need to be taken against clearly identified pathways and risks, dealing with the now famous 
“unknown unknowns” is probably one of the most challenging aspects. However, maintaining 
a capacity to adapt our understanding to rapid changes in the socio-ecological factors 
contributing to the introduction and spread of these species, and to the monitoring of possible 
biological adaptations of the species themselves to their new environment or hosts is 
probably the best safeguard to reduce their harmful effects. 
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ABSTRACT 

Many changes in disease landscapes are driven by a combination of intensified globalization 
and climate change; both are drivers of the global redistribution of pathogens, arthropod 
vectors and hosts that is setting off the evolution of new forms of disease. Increases in trade, 
transport and travel, land-use and climate changes play roles in these processes. These 
changes are particularly visible in countries of the Northern Hemisphere that are relatively 
free from major infectious diseases. An increased vigilance for emerging risks in animal 
health, and also for public health is therefore required. Institutional and technical tools can 
support increased vigilance. Interventions at drivers level are also crucial and calls for high-
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level decisions, international collaboration, management of disease information through 
concerted global disease intelligence platform for microbiological risk assessment. 

WHY DO WE NEED TO BE VIGILANT FOR EMERGING RISKS IN ANIMAL 

HEALTH? 

In response to human population growth, income increases and urbanization, world food and 
agriculture has shifted its main focus from the supply of cereals as staples to providing an 
increasingly protein-rich diet based on livestock and fisheries products. The production of 
animal-source food is at the heart of world agriculture today. The main animal products are 
milk, meat and eggs. The global rapid growth in livestock production and supply chains is 
increasing animal health risks and is creating public health threats associated with an animal-
to-human pathogen shift, which implies pandemic risks, food safety hazards and high 
burdens of zoonotic diseases, depending on the agro-ecological and socioeconomic 
development context. Livestock production and supply practices are part of a complex of 
global factors that drive disease emergence, spread and persistence. The main drivers are 
globalization, poverty, malfunctioning health systems, deficient sanitation infrastructure, 
increased travel and trade, climate change, and increased pressures on the natural resource 
base, particularly natural ecosystems and wildlife resources. 

The current mobility of people and the volumes of trade in live animals and primary and 
processed animal products are unprecedented. The ongoing globalization of livestock 
production, animal feed and food supply, makes biological (and chemical) contamination 
increasingly difficult to manage. This challenge is compounded by the increased international 
spread of vector-borne animal and zoonotic diseases, resulting from climate change, land 
use change and other factors. Recent and ongoing bio-invasions include Chikungunya, 
Japanese encephalitis, bluetongue, Schmallenberg and West Nile viruses. Many 
introductions occur inadvertently through trade of pathogen-contaminated feed or food, 
infected arthropod vectors or hosts. In addition, climate change has diverse influences on 
disease behaviour and ecology. It alters temperature, humidity and seasonality, including the 
onset of spring and/or the duration of the rainy season, thus affecting the interplay of hosts, 
vectors and pathogens. The effects of climate change on disease and the health status of 
people, livestock and wildlife have an almost infinite number of possible outcomes. Together, 
these developments can be characterized as epidemiological pressures and contribute to a 
worldwide redistribution of pathogens, vectors and infected hosts, which is setting off novel 
pathogen–host interactions and triggering new disease complexes. The recent emergence of 
Ebola is thought to be linked to a shift in West Africa’s agroecology brought about by 
neoliberal development. It is hypothesized that the pathogen arose as oil palm, to which 
Ebola-bearing bats are attracted, is turned from an artisanal crop into an export commodity. 

Increases in exports usually occur in countries with officially confirmed and carefully 
monitored disease-free status and the absence of disease agents that are notifiable to the 
World Organization for Animal Health (OIE). Increases in export volumes of livestock 
products therefore do not normally imply increased risk of international disease spread. 
Experience shows that bulk shipments of primary livestock products dispatched from 
territories or compartments certified as free from notifiable infectious animal diseases carry 
relatively low risks, providing that adequate risk management protocols are in place. The 
same cannot be said of the international trade in live animals. 

The history of disease control and elimination documents the differential livestock 
development pathways of rich and poor countries. For example, in most European countries, 
the livestock sector and public veterinary authorities have engaged in the progressive and 
ultimately successful control of major high-impact infectious animal diseases; since the 
nineteenth century, the diseases eliminated across Europe are rinderpest and contagious 
bovine pleuropneumonia in cattle and sheep, goat pox in small ruminants and glanders in 
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horses. The creation of disease-free areas has paved the way for increased livestock 
production, encouraging further investment in animal health, food safety and regulation of 
livestock trade. 

The process of change in disease landscapes is particularly visible in countries of the 
Northern Hemisphere that are relatively free from major infectious diseases; novel 
introductions often originate from the endemic settings prevailing in transition and developing 
countries. These biological threats are not restricted to human and animal diseases or food 
safety hazards, but extend to disease and pest agents and invasive species in plant 
production, fisheries and forestry, which also affect natural ecosystems and wildlife. 

These changes requires vigilance for emerging risks in animal health, and also in human 
health. 

Early Warning enables to rapidly detect the introduction of, or sudden increase in, the 
incidence of any disease of livestock which has the potential of developing to epidemic 
proportions and/or causing serious socio-economic consequences or public health concerns. 
It embraces all initiatives mainly based on disease surveillance, reporting and 
epidemiological analysis that would lead to improved awareness and knowledge of the 
distribution and behaviour of disease outbreaks (and of infection) and which allow forecasting 
of the source and evolution of the disease outbreaks and the monitoring of the effectiveness 
of disease control campaigns. 

INSTITUTIONAL TOOLS FOR VIGILANCE FOR EMERGING RISKS IN ANIMAL 

HEALTH 

OIE is responsible for setting animal health standards to support safe and fair livestock trade 
practices. FAO follows global disease dynamics, designs animal disease prevention and 
control campaigns, and addresses biosafety concerns in the food chain. FAO/WHO Codex 
Alimentarius develops harmonized international food standards, guidelines and codes of 
practice to protect the health of consumers and ensure fair practices in international food 
trade. OIE and Codex support science-based risk assessment in veterinary public health. 
WHO international health regulations are designed to protect public health and provide a 
framework for the reporting and management of all events that may constitute a public health 
threat of international concern. FAO, OIE and WHO invest in building the capacity of member 
countries to detect, assess, notify and respond to animal health, food safety and public 
health threats. 

In 2006, in response to health threats such as H5N1 highly pathogenic avian influenza 
(HPAI) and the severe acute respiratory syndrome (SARS), the three organizations 
consolidated efforts to establish a Global Early Warning System for Major Animal Diseases 
Including Zoonoses (GLEWS). GLEWS became one of the mechanisms used by the OIE, 
FAO, and WHO together for monitoring data from existing event-based surveillance systems 
and to track and verify relevant animal and zoonotic events. This mechanism has provided a 
global platform that brought together expertise, data, functional networks, operational 
systems and stakeholders to improve inter-organizational coordination and support to 
Member countries for detecting, preventing and controlling threats to health and the food 
chain. 

An important aspect of efforts to mitigate potential health threats at the human-animal 
ecosystems interface is early warning, supported by robust risk assessment to inform 
decisions, actions, and timely communication between agencies and sectors responsible for 
human health, animal health, wildlife, and food safety. An improved system -GLEWS+- has 
been proposed as a framework for addressing health threats and emerging risks at the 
human-animal-ecosystems, where generation of risk assessments are planned to provide 
timely guidance on prevention and supporting the response mechanisms of the three 
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organizations. Official information reported to the OIE and WHO, once assembled within 
GLEWS+ will provide a more complete and appropriate epidemiological context. As part of its 
comprehensive approach, GLEWS+ will link with networks such as the International Food 
Safety Authorities Network (INFOSAN1) to ensure and promote seamless action throughout 
the food chain. The connection to INFOSAN will give access to a wide range of expertise on 
food safety issues and ensure that the public health, veterinary and agriculture sectors are 
engaged in early warning, information exchange and risk assessment along the food chain. 
GLEWS+ will also be linked to the joint OIE/FAO Network of Expertise on Animal Influenza 
(OFFLU2), to support international efforts to monitor the emergence and the control of animal 
influenza viruses. The success of GLEWS+ will depend on the capacity of national, regional 
and global health systems and networks to carry out indicator- and event-based surveillance 
that links the public health, veterinary, food safety and other sectors. FAO, OIE and WHO are 
actively supporting countries in building capacity to detect and report events at the human-
animal-ecosystems interface, and to investigate and respond rapidly to outbreaks. The 
strengthened joint risk assessment activities of GLEWS+, supplemented with relevant data 
on what is driving the emergence and persistence of diseases and health threats, will help 
build a more complete body of evidence. This in turn will lead to improved understanding of 
the global trends and epidemiology of diseases, reinforce preventive and forecasting 
capacities, and ultimately aid prevention, control and effective management of these disease 
risks. 

EMPRES (Emergency Prevention Systems) Animal Health at FAO promotes the 
harmonization of global and regional approaches for early warning, rapid detection and 
timely response to TADs of international, regional and national concern such as Food and 
Mouth Disease, Peste des Petits Ruminants, African Swine Fever, Avian Influenza and 
Brucellosis. Through EMPRES Animal Health, FAO works with countries to develop and 
sustain their capabilities to: 

- analyze the drivers of disease emergence and assess their impacts; 
- prepare for the challenges of current and emerging disease threats via early warning 

and strategic planning; 
- respond rapidly to animal health emergencies; and 
- coordinate resources, partners and actions to better protect animals, people and 

livelihoods in an ever changing, global health environment. 

EMPRES also fully embraces the One Health approach in addressing animal health issues at 
the human-animal-ecosystems interface. As part of its development strategy EMPRES- AH 
also invests significant efforts in advocacy for political will to improve animal health in the 
livestock industry as it assumes that country ownership on its investments in animal health is 
the most sustainable way to develop the livestock sector. A key component of effective TADs 
control and even eradication is coordination and it strives to improve it through enhancing 
regional and global networking where stakeholders, international organizations as well as 
research institutions are involved. Currently the most prominent ones are the OFFLU network 
for influenza virus and the global Foot and Mouth Disease networking. EMPRES disease 
control activities are conducted at national, regional and global level where grass roots 
multisectoral approach to health management is taken.  

FAO and OIE have agreed to set up the Global Framework for the Progressive Control of 
Transboundary Animal Diseases (GF-TADs) for the mobilisation of increased donor support 
and technical commitment. The GF-TADs proposes the prevention and progressive control of 
major TADs by providing assistance and guidance to member countries through existing 
regional specialised organizations and their regional representation offices. The framework 

                                                
1
 http://www.who.int/foodsafety/areas_work/infosan/en/ 

2
 www.offlu.net 

http://www.who.int/foodsafety/areas_work/infosan/en/
http://www.offlu.net/
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focuses on the disease control at the source of infection and prior to the spread of the 
disease along EMPRES concepts. 

Other institutional tools for vigilance include global disease specific networks such as OFFLU 
also constitute tools for early warning, by immediate reaction to influenza emergence (such 
as H1N1, H7N9), compilation of laboratory data and sharing. Regional animal health 
networks are also tools for early warning, being technical platforms for regions and enabling 
smooth information exchange and discussions. As a partnership among several nations and 
led by the US, international organizations and public and private stakeholders, the Global 
Health Security agenda seeks to accelerate progress toward a world safe and secure from 
infectious disease threats and to promote global health security as an international security 
priority. Although it is clearly public health oriented, it incorporates animal health systems and 
proposes an integration of animal and public health systems to prevent and reduce the 
likelihood of outbreaks (natural, accidental, or intentional), to detect threats early to saves 
lives, through rapid, effective response based on multi-sectoral, international coordination 
and communication. It has nine objectives on: preventing epidemics, detecting biological 
threats early, and rapidly responding to disease outbreaks, whether naturally occurring, 
intentionally produced, or accidentally caused. 

TECHNICAL TOOLS AND APPROACHES FOR VIGILANCE FOR EMERGING RISKS 

IN ANIMAL HEALTH 

Numerous tools have been developed to improve disease surveillance, early detection and 
timely information sharing between countries. In creating ProMED, the International Society 
for Infectious Diseases has pioneered a global information and communication network for 
disease tracking on new emerging disease events. The EMPRES Global Animal Disease 
Information System (EMPRES-i) is a web-based system to support veterinary services by 
facilitating regional and global disease information. It includes Event Mobile Application 
(EMA-i) for field reporting and a genetic module that allows matching an outbreak event 
geographical information with the pathogen genetic information (currently only for influenza). 
EMPRES-i includes disease events worldwide that FAO receives from different sources. For 
verification purposes, EMPRES does not only uses official, but also unofficial sources of 
information (such as in-country assistance projects and personal contacts with NGOs and 
other institutions) as well as peer-reviewed published information. This information is used to 
generate and disseminate early warning messages, but it is also fed into the EMPRES-i 
database and disposed (when confirmed or denied) in a structured and digested format to 
the public. EMPRES-i therefore provides updated information on global animal disease 
distribution and current threats at national, regional and global level. The mapping/graphing 
tools allow to select outbreaks/cases from the database and represent them graphically as 
charts (by time or by location) or geographically on a map that can be tailored by adding 
optional layers, such as livestock population, biophysical layers, socioeconomics, animal 
health, trade, etc. These layers are created and maintained by the Global Livestock 
Production and Health Atlas (GLiPHA). Platforms like EMPRES-i enable risk 
mapping/assessment (e.g. of application in ASF, RVF, influenza) that enable risk-based 
surveillance. 

Surveillance may have various scopes; to provide data for use in risk analysis, to detect early 
and rapid action, to demonstrate a sanitary status, to progressively control an endemic 
disease, etc. Examples of surveillance systems include the OIE notification system 
(international), RADISCON (Regional Animal Disease Surveillance and Control Network), the 
PACE (regional), the PDSR in Indonesia (National) and the BSE passive surveillance in UK 
or France (national). 
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New approaches and methodologies are available for risk analysis and cost effective 
interventions along market chains, such as market chain analysis and Social Network 
Analysis (e.g. for HPAI H5N1 Risk mapping). 

CONCLUSION 

Institutional and technical tools can support increased vigilance for animal health risks. 
However, growing ecological instability calls for interventions at the driver level led by senior 
government decision-makers and international actors. International collaboration – involving 
health professionals and other disciplines, academia, research institutions, the private sector, 
civil society and UN agencies – is required to create a “virtual radar screen” for real-time 
monitoring of the most important pathogens, vectors and hosts. Collaboration in 
microbiological risk assessment, using the latest biotechnology and informatics will facilitate 
the definition of safer practices for international travel, trade and traffic. There is also a need 
for advanced international agreements on policy and regulations for handling the expected 
increase in the flow of disease information that can be sensitive, with potentially major 
economic and/or biosecurity consequences, Preventing disease emergence and spread 
requires open and transparent reporting by proficient health services, which, in turn, rely on 
adequate resourcing, supportive health education systems and sustained human resource 
development efforts. The ongoing exponential growth in disease-related information calls for 
a concerted global disease intelligence platform. 
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CONTEXT 

Prevention of the entry, establishment and spread of plant pests and diseases is a topic of 
much current interest from a range of ecological, environmental and risk assessment 
perspectives (Pasquali et al., 2014; Rassati et al., 2014; Roy et al., 2014). Prevention is a 
key component of risk management in relation to plant pests and diseases in the European 
Union. As part of its risk assessment mandate, the Plant Health Panel of EFSA evaluates 
risk reduction options in its scientific opinions using a variety of approaches. In particular the 
use of quantitative as opposed to purely qualitative methods has been recognized as an 
important issue in assessing the effectiveness of risk reduction options. 

PLANT HEALTH PANEL’S APPROACHES TO RISK REDUCTION OPTIONS 

Outputs on methodologies for the evaluation of risk reduction options in plant health in its 
guidance documents and scientific opinions show similarities and differences with the 
approaches applied by other EFSA Panels. The use of quantitative methods by the Plant 
Health Panel was reviewed by the 3rd author with some comparison to the work of other 
Panels in relation to biological hazards in the food chain 
(http://www.efsa.europa.eu/en/search/doc/251e.pdf). The Opinions of the EFSA Plant Health 
Panel (from its beginning in 2006 until May 2011) were examined, sections relevant to risk 
reduction options were read and particular attention was paid to whether quantitative 
methods were used in evaluating the effectiveness of the assessed risk reduction options. In 
only four opinions (out of 46) were quantitative methods explicitly used in the evaluation of 
risk reduction options in relation to one or more aspects of entry, establishment, spread, and 
impact. 
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Monilinia fructicola (http://www.efsa.europa.eu/en/efsajournal/pub/2119.htm) 

Risk reduction options to reduce the likelihood of entry, establishment, spread and the 
magnitude of impact, with a high likelihood, were: 

- certification systems for plants for planting, 
- control of movement of fruit or propagation material consignments by legislation from 

infested non-European countries, and  
- management of fruit waste. 

A simple generic infection model for foliar fungal plant pathogens was used in relation to risk 
reduction options for establishment. 

Tilletia indica (http://www.efsa.europa.eu/en/efsajournal/pub/1621.htm) 

In assessing the use of the US bunted kernel standard the Panel analyzed two series of 
simulations: 

- simulations computed with an original USDA APHIS model for both the importation of 
US wheat for grain into the EU and the importation of desert durum wheat for grain 
into Italy, and 

- simulations computed with an updated EFSA version of the model based on the 
same equations but with parameter values modified according to the available 
literature and data. 

Simulated numbers of teliospores entering into the EU were lower with the updated version 
of the model than with the original version. However, both models showed that teliospores 
from T. indica could enter into EU and, consequently, that the US bunted kernel standard 
(taken as a risk reducing option) cannot be used alone to certify that grains exported from 
regulated counties are free from T. indica.  

Dryocosmus kuriphilus (http://www.efsa.europa.eu/en/efsajournal/pub/1619.htm) 

The risk reduction option to reduce likelihood of introduction and spread was identified as 
certification of planting material as originating from areas/places of production free from D. 
kuriphilus. Options to reduce the magnitude of impact were identified as plant varietal 
resistance and biological control. A mathematical model was constructed to determine 
spread potential of D. kuriphilus. 

Pine wood nematode (http://www.efsa.europa.eu/en/efsajournal/pub/1055.htm) 

A USDA document reporting the mortality verification of pinewood nematode from high 
temperature treatment of shavings was evaluated. The report claimed that the treatment 
results in 100% mortality, but a statistical analysis was not included in the report to specify 
the statistical level of confidence supporting these results. The Plant Health Panel performed 
such a statistical analysis of the data provided in the USDA report but could not exclude that 
the mortality estimate is lower than 99.85%.This analysis was based on a model calculating 
the number of nematodes in function of time and heat treatment. 

COMPARISON WITH APPROACHES OTHER EFSA PANELS 

In order to assess the similarity and differences with the approaches recommended by the 
PLH Panel, for each Opinion of other EFSA Panels evaluated it was also recorded whether 
there was: an indication of the level of risk reduction provided by the option(s); an indication 
of alternative measures (in case the level of risk reduction was similar for two or more 
options); a demonstration of the added effect of each measure; an indication of cost-

http://www.efsa.europa.eu/en/efsajournal/pub/2119.htm
http://www.efsa.europa.eu/en/efsajournal/pub/1621.htm
http://www.efsa.europa.eu/en/efsajournal/pub/1619.htm
http://www.efsa.europa.eu/en/efsajournal/pub/1055.htm
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effectiveness of the option(s); an indication of technical feasibility of the option(s); and an 
indication of the level of uncertainty on the effectiveness of the option(s). 

EFSA Opinions on biological hazards using quantitative methods to evaluate the 
effectiveness of risk reduction options, including those published by the Plant Health Panel, 
are a minority of the Opinions that have been produced from 2004 to May 2011 (Fig. 1). The 
fraction of Opinions using quantitative methods to evaluate the effectiveness of risk reduction 
options varies between ~3 and 33% for the five panels examined. On the whole, 49 out 323 
Opinions (~15%) were judged to have used quantitative methods to evaluate the 
effectiveness of risk reduction options. 

 

Figure 1. Fraction of Opinions using a quantitative methodology to evaluate the effectiveness 
of risk reduction options for the five EFSA Panels considered. 

However, when combining the data for all Panels, there is a temporal trend towards 
increased use of quantitative methods to assess the effectiveness of risk reduction options 
(Fig. 2). 
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Figure 2. Temporal trends (2004-May 2011) for all EFSA Panels considered in (panel a, 
blue) the absolute number of Opinions, (panel a, orange) the absolute number of Opinions 
using quantitative methods to evaluate the effectiveness of risk reduction options and (panel 
b) the fraction of Opinions using such quantitative methods. 

A diversity of quantitative methods was used to evaluate the effectiveness of risk reduction 
options, as shown in Fig. 3 for all Panels. 

 

Figure 3. Pie chart of the various quantitative methods used by all examined EFSA Panels to 
evaluate the effectiveness of risk reduction options. 

A comprehensive discussion of the advantages vs. disadvantages of these broad kinds of 
quantitative methods would go beyond the scope of this paper. Only rarely is a comparative 
discussion of alternative quantitative methods provided in the examined Opinions. Only a 
minority of the Opinions that used quantitative methods to evaluate the effectiveness of risk 
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reduction options provided information on the level of risk reduction, the presence of 
alternative measures in case a similar level of risk reduction was likely for different options, a 
demonstration of the added effect of the single options, the technical feasibility, and the level 
of uncertainty. None of the examined Opinions was found to provide an indication of the cost-
effectiveness of the options. 

 

 

Figure 4. Number (a) and percentage (b) of Opinions using quantitative methods to evaluate 
the effectiveness of risk reduction options providing information on some additional issues, 
as recommended by the PLH Guidance on the evaluation of pest risk assessments and risk 
management options (error bars are standard deviations). 
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GUIDANCE ON METHODOLOGY FOR THE EVALUATION OF RISK REDUCTION 
OPTIONS 

Subsequently, the Plant Health Panel published guidance on evaluating risk reduction 
options: 

“Guidance of the Scientific Panel on Plant Health on methodology for evaluation of 
the effectiveness of options for reducing the risk of introduction and spread of 
organisms harmful to plant health in the EU territory” 
(http://www.efsa.europa.eu/en/efsajournal/pub/2755.htm) 

The Opinion included guidance on: quantitative methods to be applied by the Panel for 
evaluation of the effectiveness of options; information and data to be provided to 
demonstrate the effectiveness of options; and experimental designs and statistical methods 
for assessing the effectiveness of options to reduce the level of risk of introduction and 
spread. 

In particular stress was placed on: computing confidence/credibility levels to assess 
uncertainty over effectiveness, comparing effectiveness to some standard, comparing the 
equivalence of any two risk reduction options, estimating dose-effectiveness relationships, 
and choosing an appropriate statistical model according to the type of available data. 

This guidance has been applied until now for several risk assessment, of which three 
concern pests not present in the EU and/or are of global relevance (citrus bacterial canker, 
citrus black spot and the whitefly Bemisia tabaci) and other 16 on plant pests already present 
in parts of the EU. The Plant Health Panel is currently evaluating its use of this guidance in 
the context of its current mandates relating to harmful organisms listed in the Annexes of the 
2000/29 Plant Health Directive. 
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ABSTRACT 

Risk prevention is an integrated approach which is implemented throughout the whole food 
chain, involving all the stakeholders for a same animal or plant production. To build a 
successful and sustainable commitment towards risk prevention, it is necessary to 
understand the process by which stakeholders decide to put in place some preventive 
measures. In addition to the presentation of a literature review, an online survey was 
conducted prior to this symposium to explore if common variables can be extracted from 
different contexts such as plant and animal productions. 

INTRODUCTION 

Management of food safety is broadly separated in two approaches: risk control and risk 
prevention. Control measures are implemented once the hazard has occurred in the food 
chain, to decrease its adverse effects and/or severity, whereas prevention measures consist 
in avoiding the hazard occurring in the food chain, tackling problems at source where 
possible. 

Risk prevention is an integrated approach which is implemented throughout the whole food 
chain, at each production-processing-distribution stage, involving all the stakeholders for a 
same animal or plant production. Stakeholders are defined as any person, group or 
organization having an interest in or affected by the policy making. Selection and 
implementation of risk prevention measures are not necessarily mandatory and can rely on 
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the responsibility of each stakeholder. Thus, the effective risk prevention throughout the food 
chain requires a strong partnership between e.g. the producers, food business operators, 
veterinarians, transporters, retailers, consumers, government… Understanding the process 
by which stakeholders decide to put in place some preventive measures can help to build 
such a successful and sustainable commitment towards risk prevention. 

When considering the process by which stakeholders make decision about risk prevention, it 
is especially important to identify the factors which drive and motivate their behavior. In 
particular, stakeholders’ concern and perceptions can modify their decision-making process, 
influencing actual exposure indirectly. Effectively, the first-ever expected application of 
studying behavior is changing stakeholders’ behavior. Thus, the main question to answer is 
“how to motivate all stakeholders to prevent risks”? It is necessary, then, to understand the 
process of attitude and behavior change from a psychological perspective. 

This presentation will aim to present the main factors influencing the stakeholders’ concern 
and decision-making process about risk prevention, based on literature review. A specific 
survey is also conducted to provide insights in similarities and differences between the 
perceptions and attitudes of the stakeholders of animal and plant productions towards risk 
prevention. 

CONSTRUCTION OF RISK PERCEPTION 

Many factors influence how people form risk perceptions. Thus, there is likely to be a 
substantial variation amongst stakeholders with respect to what represents an acceptable 
level of risk, i.e. a risk they are prepared to tolerate. Levels of acceptable risk are value-
based and affected by many factors. As well as the obvious elements of benefits and costs, 
these factors also comprise culture and perception of the risk, which are themselves 
influenced by many further factors. These notably include voluntariness, controllability, delay 
effect, natural versus manmade, familiarity and habituation, benefit and risk-benefit 
distribution, and the role of the media (Schmidt, 2004). For example, a voluntary chosen risk 
is more acceptable than an imposed one, and a risk perceived to be under one’ own control 
is more acceptable than a risk perceived controlled by others.  

What is considered to be an acceptable level of risk will therefore vary depending upon which 
group of stakeholders is being considered. Thus, risk perception may lead to distortions of 
risk prevention priorities among the stakeholders (Kristensen and Jakobsen, 2011a; Ilbery et 
al., 2013; Simon-Grifé et al., 2013). 

STAKEHOLDERS’ ATTITUDES TOWARDS RISK PREVENTION  

In animal production, studies on attitudes towards risk prevention have mainly concerned the 
adoption of biosecurity practices and have mainly focused on farmers, among all 
stakeholders. Cattle and sheep farmers were reported to be generally dismissive of 
biosecurity (Gunn et al., 2008; Heffernan et al., 2008). Poor compliance with biosecurity 
measures at entrance or exit of poultry farms was also observed (Racicot et al., 2012). 
Conversely, producers accepted a social responsibility for food safety within cattle production 
and attitudes towards zoonotic programs were positive (Ellis-Iversen et al., 2010). 

To date, studies on attitudes towards risk prevention in plant production have received less 
attention. Although all farmers or growers (arable farmers, vegetable growers) applied at 
least some measures to manage plant diseases, considerable difference among operators 
was shown in the combination of measures undertaken (Breukers et al., 2012). There is a 
general recognition that many farmers or growers have not adopted decision support 
systems as part of their integrated pest management, notably to inform pesticide inputs 
(Knight, 1997; Way and van Emden, 2000). 
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Perceptions of prevention strategies are not necessarily the same as the extent to which 
stakeholders actually use such strategies. Effectively, apparent ‘dissonance’ can be 
observed between attitudes towards practice implementation and actual undertaking of 
practices (i.e. behavior) (Heffernan et al., 2008; Kristensen and Jakobsen, 2011b). Some risk 
prevention practices can be perceived as useful but not undertaken, and conversely actions 
perceived as not useful being undertaken by farmers (Kristensen and Jakobsen, 2011a; 
Ilbery et al., 2012; Brennan and Christley, 2013; Carlier et al., 2013). 

Mandatory aspects does not seem either to improve the compliance of the farmers with 
application of biosecurity measures (Gunn et al., 2008; Fraser et al., 2010; Kristensen and 
Jakobsen, 2011a). Collective attitudes may also differ from the resulting individual actions, 
where collective interests are at odds with private interests (Kristensen and Jakobsen, 
2011a; Carlier et al., 2013). 

DRIVERS OF STAKEHOLDERS’ ATTITUDES TOWARDS RISK PREVENTION 

Different social-psychological frameworks have been used or adapted to investigate farmers’ 
decision-making process. They have been proven effective to explain or predict a large 
variety of behaviors (Armitage and Conner, 2001; Jackson et al., 2006), in both plant 
production, e.g. adoption of plant disease management practices (McRoberts et al., 2011; 
Breukers et al., 2012), or animal production, e.g. implementation of biosecurity measures 
(Gunn et al., 2008) or zoonotic control programs (Ellis-Iversen et al., 2010). For example, the 
“Theory of Reasoned Action” (TRA) argues that attitude and subjective norm indicate 
intention, all of which are said to be the “primary determinants of behavior” (Fishbein and 
Ajzen, 1975). It therefore posits that intention is the mediating variable between attitude and 
subjective norm to predict any given behavior of an individual. The “Theory of Planned 
Behavior” (TPB) is an extension of the TRA. It introduces a new element referred to as 
“perceived behavioral control” to predict behavior, which provides information about the 
potential constraints on action perceived by the individual (Ajzen, 1991). 

The drivers of decision-making process may be related directly to stakeholders’ values, 
which were previously classified as economic, social (i.e. optimizing interpersonal 
relationship), expressive (i.e. self-expression or personal fulfillment) and intrinsic (i.e. 
lifestyle) (Gasson, 1973). Other factors have been described such as personality traits of the 
producer (Willock et al., 1999; Racicot et al., 2012; Ilbery et al., 2013), and enhanced job 
satisfaction (Valeeva et al., 2007; Gunn et al., 2008). 

In animal production, stakeholders’ attitudes towards on-farm adoption of a biosecurity 
measure are increasingly studied. Examples of common identified barriers for implementing 
measures are: lack of knowledge or awareness about risk (Ellis-Iversen et al., 2010; Racicot 
et al., 2012; Simon-Grifé et al., 2013; Toma et al., 2013), high estimated cost (Fraser et al., 
2010; Simon-Grifé et al., 2013), perceived constraint to the implementation of the practice 
(Garforth et al., 2013), lack of credibility, trust and confusion as to the specific 
recommendation that farmers should follow (Heffernan et al., 2008), perception that 
“someone else is responsible” (Kristensen and Jakobsen, 2011a), lack of supportive social 
norms or previous bad experience (Ellis-Iversen et al., 2010). Examples of motivators are: 
familiarity and habituation (Casal et al., 2007), animal welfare (Toma et al., 2013), previous 
experience (Garforth et al., 2013), perceived benefits (Kristensen and Jakobsen, 2011a; 
Valeeva et al., 2011; Toma et al., 2013), subsidy (Ellis-Iversen et al., 2010), customer 
demand (Ellis-Iversen et al., 2010), or need for evidence of effectiveness before 
implementation (Gunn et al., 2008; Garforth et al., 2013). 

In plant production, high costs, conflicting legislation and doubts regarding efficacy of 
measures were identified as perceived barriers for undertaking disease management 
strategies (Breukers et al., 2012). However, risk management decisions seemed to be mainly 
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framed in economic terms, with commercial interest over-riding disease concerns (Wearing, 
1988; Ilbery et al., 2013) or environmental concerns. 

In terms of encouraging behavior change, understanding how stakeholders currently find 
information and advice is important. For example, credibility of information and advice was 
identified as a factor related to farmers’ attitudes and perceptions towards risk and control 
measure efficacy (Garforth et al., 2013). The trust amongst stakeholders is notably worthy to 
account for (Gunn et al., 2008; Benjamin et al., 2010; Hernandez-Jover et al., 2012; Ilbery et 
al., 2012). In animal production, veterinarians often represent the main source of information 
for farmers (Gunn et al., 2008; Heffernan et al., 2008; Ellis-Iversen et al., 2010; Hernandez-
Jover et al., 2012; Brennan and Christley, 2013), whereas lack of trust in government bodies 
is generally reported (Heffernan et al., 2008). 

SPECIFIC SURVEY 

A survey was conducted prior to this symposium to explore if common variables can be 
extracted from different contexts such as plant and animal productions. This survey is based 
on an online questionnaire (Annex 1), which is directed through various stakeholders and 
decision-makers at national or European level with responsibilities in the food chain. 

The questionnaire is divided into four different sections, namely: 

- personal information of the respondent, 
- perceived main sources of risk in the food chain, 
- prevention measures to risk, and 
- attitudes towards risk prevention. 

More details can be found in Annex 1. 

CONCLUSIONS AND MAIN RECOMMENDATIONS 

The human behavioral science and theory, i.e. studying the process from social construction 
of subjective judgments to rational decision making, is often referred to as social 
epidemiology when applied on populations. This is only emerging in agricultural and 
veterinary sciences, but will add to the understanding of decision-making and motivation of 
stakeholders to implement risk prevention measures. This should be used to support 
behavior changes more effectively than simply dictating them, in order to improve the 
compliance of the stakeholders with recommendations. 

The success of risk prevention programs is influenced by a wide range of factors, one of the 
major being the commitment of stakeholders towards the goal of the program (Pfeiffer, 
2006). Risk perception and trust are factors identified in the health behavior literature as 
being critical in the decision-making process. These have important policy implications for 
formulating the proper policy to expand and preserve the sustainability of the food industry 
(Mills et al., 2011). It is the role of policymakers to consider the different aspects, and make 
decisions while balancing between the scientific evidence and the perceptions and priorities 
of stakeholders. It is important to recognize that if policymakers, as part of this balancing act, 
are too much influenced by the perceptions of particularly influential lobby group, they may 
well be unable to manage these risks, whereas if they strictly follow the scientific advice and 
ignore stakeholder perceptions the program may be ineffective because it has no public 
support (Pfeiffer, 2006). 
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ANNEX 1: ONLINE QUESTIONNAIRE 

The questionnaire was made up by C. Saegerman (ULiège), C. Lupo (IFREMER), O. Wilmart 
(FASFC) and X. Van Huffel (FASFC). 

Part 1: Personal information 

Question 1.1.: Type of employment? 

o Competent authority  
o Animal producer  
o Plant producer  
o Food business operator  
o Sector representative  
o Diagnostic laboratory  
o University  
o Scientific Institute  
o Private company ((phyto)pharmaceutical company)  
o Other:  

Number of years of professional expertise?  

Give maximum 3 keywords describing your expertise (in decreasing order of importance)?  

Question 1.2.: Which area(s) is (are) in your field of competency (one or more categories are 
possible)?  

o Animal Health (food producing animal diseases and zoonoses)  
o Plant health  
o Public Health  
o Food safety - Microbiological Risks  
o Food safety - Chemical Risks  
o Food safety - Physical Risks  
o Other:  

Question 1.3.: At which level do you practice your professional activities or organization?  

o National level 
o European level 
o Global level  

If national level, which country? 

Part 2: Main hazard/risk in the food chain 

Question 2.1.: According to you, what is the main hazard/risk in the food chain with potential 
to cause an adverse (animal, plant or public) health effect in the short term (1 year 
timespan)?  

Main hazard/risk? 

Field of competency of this main hazard/risk? 
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o Animal Health (food producing animal diseases and zoonoses)  
o Plant health  
o Public health  
o Food safety - Microbiological Risks  
o Food safety - Chemical Risks  
o Food safety - Physical Risks  
o Other:  

Question 2.2.: In your opinion, what is the main risk factor or driver of this main hazard/risk 
(e.g. mixing of species, lack of regulation, manure disposal, global change…)?  

Main risk factor or driver?  

Part 3: Prevention of the main hazard/risk in the food chain 

Note that: - a hazard is preventable if measures or actions can be implemented to avoid the 
hazard occurring in the food chain - a risk is preventable if measures or actions can be 
implemented to avoid adverse health effect and the severity of that effect, consequential to a 
hazard(s) occurring in the food chain. The following section concerns the main hazard/risk 
that is preventable. 

Question 3.1.: Are you of the opinion that the main hazard/risk is preventable? 

o Strongly disagree 
o Disagree 
o Neither agree nor disagree 
o Agree 
o Strongly agree 
o I don't not 

Question 3.2.: How do you think this hazard/risk could be prevented?  

For this section three sub-sections were considered: animal health (food producing animal 
diseases and zoonoses), plant health and food safety (microbiological, chemical and physical 
hazards/risks), respectively. 

3.2.1. If the main hazard/risk is related to ANIMAL HEALTH (food producing animal diseases 
and zoonoses), complete the following table; if not, please go to the question 3.2.2.  

In your opinion, how relevant are the following suggestions to limit this risk?  

“Not useful at all”, “Slightly useful”, “Useful”, “Very useful”, “Extremely useful” or “I don’t 
know” 

o Disseminating information related to this hazard and risk (e.g. website) 
o Awareness campaigns for general public 
o Awareness campaigns for professionals 
o Education programmes for professionals 
o Increasing regulation   
o Surveillance system   
o Early warning system   
o Quarantine of purchased animals   
o Knowing the health status of purchased animals 
o Buying animals from a few well-known suppliers 
o Taking special action to keep wildlife out (e.g. fencing, bird-proof nets in the 

windows…) 
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o Practice regular rodent control 
o Restricting vehicle access into the farm  
o Restricting farm visits   
o Providing visitors/staff with dedicated clothing before entering the farm   
o No other animal species in the farm   
o Minimising contact between livestock on neighbouring farm premises   
o Avoiding grazing on common land   
o Cleaning and disinfection between successive batches  
o All-in-all-out management  
o Drinking water treatment 
o Feed treatment (e.g. prebiotics, probiotics, synbiotics, acidified feed, antimicrobial…)  
o Vaccination of animals 
o Preventive drug treatment (e.g. anthelminthic drug) 
o Selective breeding for pathogen resistance   
o Other (please, specify)? 

Question 3.2.2. : If the hazard/risk is related to PLANT HEALTH, complete the following 
table; if not, please go to the question 3.2.3.  

In your opinion, how relevant are the following suggestions to limit this risk?  

“Not useful at all”, “Slightly useful”, “Useful”, “Very useful”, “Extremely useful” or “I don’t 
know” 

o Disseminating information related to this hazard and risk (e.g. website) 
o Awareness campaigns for general public 
o Awareness campaigns for professionals 
o Education programmes for professionals 
o Increasing regulation  
o Surveillance system  
o Early warning system   
o Crop rotation  
o Use of tolerant/resistant varieties  
o Applying import (into the EU) restrictions (EU quarantine policy): inspections, ban on 

movements...   
o Applying trade (intra EU) restrictions (EU quarantine policy): plant passport, ban on 

movements...   
o Cleaning and disinfection of agricultural equipments which may have been in contact 

with a harmful organism (quarantine organism) 
o Applying competitive bacteria to plant surface  
o Mixing essential oil into the soil 
o Use of treated manure/soil amendment 
o Irrigation water analysis and eventually its treatment 
o Other (please, specify)? 

Question 3.2.3. : If the hazard/risk is related to FOOD SAFETY, please complete the 
following table.  

In your opinion, how relevant are the following suggestions to limit this risk?  

“Not useful at all”, “Slightly useful”, “Useful”, “Very useful”, “Extremely useful” or “I don’t 
know” 

o Disseminating information related to this hazard and risk (e.g. website)  
o Awareness campaigns for general public   
o Awareness campaigns for professionals  
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o Analysing food chain information   
o Education programmes for professionals 
o Increasing regulation   
o Surveillance system   
o Early warning system   
o Ante mortem inspection 
o Post mortem inspection 
o On-farm flock testing of hazards 
o Taking special action on-farm to keep wildlife out (e.g. fencing, bird-proof nets in the 

windows…)   
o Practice regular rodent control on farm 
o On-farm cleaning and disinfection between batches  
o On-farm all-in-all-out management of batches 
o On-farm drinking water treatment  
o Using treated feed on farm (e.g. prebiotics, probiotics, synbiotics, acidified feed, 

antimicrobial…) 
o On-farm vaccination of animals 
o On-farm chemoprevention of animals (e.g. anthelminthic drug) 
o Increasing animal welfare on farm   
o Increasing animal welfare during transport to slaughterhouse 
o Cleaning and sanitation of transportation vehicle to slaughterhouse 
o Other (please, specify)? 

Question 3.3.: According to your opinion, who should be responsible for the prevention of this 
main hazard/risk? 

o Competent authority  
o Sector  
o Food business operator (producers, processors and/or distributors)  
o Scientist  
o Other (please, specify)? 

Question 3.4.: Do you think this main hazard/risk prevention should be?  

o All voluntary  
o Mainly voluntary  
o Mainly compulsory  
o All compulsory  

Part 4: Attitudes towards hazard/risk prevention in the food chain 

Question 4.1.: Have you already been confronted with the hazard/risk which you mentioned 
in this questionnaire?  

o Yes, as competent authority  
o Yes, as stakeholder  
o No  

If No, please send the form directly. If yes (competent authority or stakeholder), please go to 
the question 4.2. 

Question 4.2.: When have you been confronted with the hazard/risk which you mentioned?  

o Before 2010  
o Between 2010 and 2013  
o In 2014  



 

54 

 

Question 4.3. Do you or your organization implement any measures to prevent the main 
hazard/risk which you mentioned to occur or to spread?  

o Yes  
o No  
o I don't know  

Please give any free comments if needed:  

If No for the question 4.3, please send the form directly. If yes for the question 4.3., please 
go to the question 4.4.  

Question 4.4. List maximum 3 main actions or strategies that were/are implemented and 
score their usefulness.  

- The main action or strategy (please, specify)? 

How do you think this first action or strategy was useful? 

“Not useful at all”, “Slightly useful”, “Useful”, “Very useful”, “Extremely useful” or “I don’t 
know” 

- The second action or strategy if needed (please, specify)? 

How do you think this second action or strategy was useful? 

“Not useful at all”, “Slightly useful”, “Useful”, “Very useful”, “Extremely useful” or “I don’t 
know” 

- The third action or strategy if needed (please, specify)? 

How do you think this third action or strategy was useful? 

“Not useful at all”, “Slightly useful”, “Useful”, “Very useful”, “Extremely useful” or “I don’t 
know” 

Question 4.5.: What is the reason for implementing those hazard/risk prevention measures in 
your organization?  

o Policy obligation  
o Budgetary reasons  
o Commercial reasons  
o Public health reasons  
o Environmental reasons  
o Welfare concerns  
o Other (please, specify)? 

Question 4.6.: What is the reason for not implementing hazard/risk prevention measures in 
your organization?  

o Budgetary reasons  
o Commercial reasons  
o Not convinced about their effectiveness  
o Negative image  
o Other (please, specify)?  
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Frank Van Oss* 
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COMPOSITION OF THE PANEL 

The panel consists of the Chief Executive Officer of the FASFC (Herman Diricks), 
representatives of the stakeholders of the food chain (Romain Cools – Belgapom, Yvan 
Dejaegher – BEMEFA/APFACA, Johan Hallaert – FEVIA, Sigrid Lauryssen – Test-
Aankoop/Test-Achats, Koen Mintiens – Boerenbond) and risk assessors from the Scientific 
Committee of the FASFC (A. Legrève, J. Dewulf and E. Thiry). 

ISSUES ADDRESSED BY THE PANEL 

- How does your organisation apply risk prevention today? 
- What are the priorities of your organisation in relation to risk prevention in the future 

(for the upcoming 3 years for instance)? 
- Where in the food chain should risk prevention best be applied? 
- Are operators sufficiently motivated to apply risk prevention? 
- How do you see the role of the FASFC in relation to risk prevention? 
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