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Abstract 
Initiatives involving stakeholder engagement have gained increasing importance in 
sustainable decision making for many risk-related issues. This paper describes a Belgian 
experience within a European context related to food management options in the event of a 
radioactive contamination of the food chain.  
Under the auspices of the European Commission’s 5th Framework Programme, the 
FARMING (FARMING 2000) project (co-ordinated by HPA) a stakeholder network was 
established in a number of European countries, following a successful approach originally 
adopted in the UK. In a comparable approach, national working groups were thus established 
in Belgium, Finland, France and Greece in order to organise stakeholder panels and to discuss 
the outcomes of scientific and technical research related to management options for the food 
chain. The results of these panels were exchanged between participating Member States and 
on a wider international basis at the WISDOM2 workshop in 2003. 
The FARMING project had many achievements and there were also several important lessons 
learned for Belgium (Vandecasteele et al., 2005): (i) Many stakeholders showed a real interest 
in tackling problems relating to food chain contamination; (ii) The Belgian agricultural 
system is very intensive and technically and economically optimised, making many of the 
options envisaged difficult to implement; (iii) The applicability of management options is also 
limited by political and legal issues (e.g. competencies, environmental legislation), 
operational constraints (e.g. waste treatment, supplies of materials), societal and ethical 
aspects (e.g. milk disposal to sea, animal welfare), and economics (e.g. who pays the 
intervention cost?); (iv) There is a now a greater awareness of these problems in both the food 
production sector and among the experts involved in emergency management; (v)  Increased 
attention is now given in Belgium to the medium and long term management of a 
contaminated area than it was previously the case; (vi) The FARMING project has 
contributed to an organisational change in the Belgian emergency organisation through the 
creation of a special advisory committee for socio-economic aspects. 
The international dimension created by the FARMING network is of utmost importance. The 
WISDOM workshop highlighted that there are plenty of differences between countries, both 
in their approach to the stakeholder process and in the management options finally considered 
as acceptable. These differences are partly due to parameters such as climate, soil and 
intensity of agricultural system, but also to cultural differences and variability in the 
organisation of emergency management. 
The successful outcome of the FARMING project has enabled further work involving 
stakeholder engagement to continue under the auspices of the 6th Framework Programme 
integrated project EURANOS. Stakeholder panels are currently being convened for 
developing a generic handbook for the management of food production systems in Europe, 
based on a previous UK handbook. At this stage, feedback from the stakeholders is leading to 
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considerable modifications of the original document. The adapted version will later be 
discussed within the stakeholder panels, prior to the final release. 

1     Introduction 

1.1 Emergency management related to the food chain 
Countermeasures and remediation strategies have been long since applied in specific 
circumstances (e.g. in the early 1950s after the contamination of the Techa river in the Urals 
by radioactive waste dumping (Akleyev and Kisselyov, 2002)). In parallel, experimental 
studies have increased the spectrum of potential measures. Nowadays, a number of applicable 
measures exist that are recognized as effective and technically, as well as economically, 
feasible (Sandalls, 1990; Alexakhin, 1993; Lembrechts, 1993; Nisbet et al., 1993; IAEA, 
1994; SCK•CEN, 2002). However, countermeasures do not only need to be scientifically 
sound and technically and economically feasible, but also socially and psychologically 
acceptable for the relevant stakeholders. Hence, the choice of any management strategy will 
be strongly influenced by the characteristics of the country, and these may change with time 
and socio-economical environment. These characteristics regard the agro-industrial structure, 
the local and international economic contexts and the political configuration, including the 
distribution of responsibilities and competencies. 
Emergency preparedness in many countries including Belgium mainly focuses on the acute 
phase. The Royal Decree describing the radiological and nuclear emergency plan (Royal 
Decree 2003) states this explicitly. Therefore, the direct protection of the population via 
sheltering, stable iodine administration or evacuation got the main attention during emergency 
exercises; the agricultural component was often limited to the urgent measures (such as 
bringing cows to stables or closing greenhouses). The considerable radio ecological research 
only partly sipped through in the emergency organisation. The Belgian organisation depends 
to a very large extend on expert advice. Till a few years ago, there was hardly any experience 
with stakeholder involvement in radiation protection related issues. 
Therefore, the possibility to participate to the FARMING project was innovative at the 
Belgian level. The Belgian Nuclear Research Centre (SCK•CEN) got the support of the 
Federal Agency for Nuclear Control (FANC, the competent authority for all issues related to 
radioactivity in Belgium) and participated as a partner.  

1.2 The Belgian agricultural system 
Belgian agriculture (about 2 % of the professional population, 1.2 % of the gross national 
product (Vandecasteele et al., 2005) is in decline with respect to the number of farms and 
surface used for agriculture. The average income of farmers is below the national average. 
Intensification, mechanisation and environmental requirements increase the need for higher 
investments, putting some farmers in difficulties when prices for their produce drop due to the 
effects of globalisation. There is a large variability in the agricultural activities and 
organisation of farms between the Northern (Flanders) and the Southern (Wallonia) parts. 
This is illustrated in Table 1 for cattle breeding, but further details can be found in 
Vandecasteele et al (2005).  
The Belgian organisation of the state takes into account regional and cultural-linguistic 
differences and includes several Governments (Federal, Regional and Community levels). 
The distribution of competencies is complex and not always clear, even to representatives of 
the various levels. The spread of competencies may clearly pose problems for emergency 
management, and it is not sure that management options preferred at the federal (= Belgian) 
level would be acceptable at regional (= Walloon or Flemish) levels. 
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Table 1: A large variety in agricultural activity for the Belgian regions: example: cattle breeding 
 

Wallonia Flanders Belgium Species 
Number % Number % Number 

Cattle 
Of which dairy 
cows 

1,433,666 
257,559 

49,6 
44,7 

1,457,226 
319,074 

50,4 
55,3 

2,891,262 
576,709 

Pigs 338,509 5,0 6,396,910 95,0 6,735,422 
Poultry 4,346,723 11,5 33,580,777 88,5 37,928,051 
Sheep 53,384 36,5 93,027 63,5 146,426 
Data taken from (INS, 2002) 

1.3 Belgian experience with contaminations in the food chain 
In the past few years, the Belgian food industry has been the victim of several crises 
(Vandecasteele et al., 2005). A major one was related to the presence of dioxins in fodder in 
1999, identified via excess mortality in chicken. This problem has escalated, leading to food 
bans on many products (chicken, pork meat, milk products etc.). It also influenced the result 
of the subsequent elections, and has led to the creation of the Federal Food Agency 
(FAVV/AFSCA). Other crises were related to BSE (1st case identified in 1997; a little more 
than 100 cases till now); food and mouth disease (2003); fowl plague (2003). Even at the time 
of writing (February 2006), there has been a minor crisis related to dioxins again, fortunately 
with marginal impact on health and economy, as well as the threat of bird flu which has up to 
now (end of February 2006) led to restrictions to breed birds in open air. Such crises are 
managed by the FAVV/AFSCA, which has become the major authority in this field, and 
seems to have maintained the confidence of the public and the media till now. 

2 The process 
The process took place at two levels. First: International guidance and exchange of experience 
at the level of the European 5th Framework project Farming, later continued in one of the 
work packages of the 6th framework integrated project Euranos (Euranos, 2004). Second: a 
stakeholder project performed in Belgium (similar efforts in the other partner countries). 

2.1 At European level 
The European Farming project was initially set-up based on the UK experience (Nisbet and 
Mondon, 2001). This created a double advantage for the other partners: i) we could benefit 
from the UK approach in what regards the composition of the group, ways of presenting the 
problem etc.; ii) we had access to relevant information that could be used in the respective 
countries. 
Later in the process, the international exchanges created a broader view on the problem. 
Indeed, as will be shown in section  3.2, there are considerable differences to be noted between 
the various countries. The international dimension allowed to get insight in specific problems 
encountered for certain products which are not typical for Belgium, but which are imported in 
significant amounts (such as olive oil or wine), broadening the field of knowledge and 
information available at the level of Belgian experts. 
To facilitate the exchange of information between the European partners, as well as between 
all stakeholders involved, a dedicated website was set-up by the project co-ordinator (NRPB, 
at present: Health Protection Agency, Radiological Protection Division).  
 
At the end of the Farming project, it was clear that a further effort to continue exchanges and 
to provide guidance based upon European experience would be very useful. In the meantime, 
the UK handbook for agricultural countermeasures had also been finalised (Nisbet et al., 
2005a). It was decided to include a stakeholder approach in the same partner countries, in 
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order to discuss the UK handbook, to synthesise all the feedback and to create a European 
generic version of the handbook. This initiative is the object of one of the work packages in 
the European project Euranos. 

2.2 At the Belgian level 
The Belgian "Farming" stakeholder group was set up by SCK•CEN following the UK model, 
with a balanced representation of various governmental and non-governmental bodies. It 
consisted of representatives from the Ministries of Agriculture and Environment; the federal 
agency for nuclear control (FANC/AFCN); the food agency (FAVV/AFSCA); farming 
unions, the milk and water industry, the meat and cereal products sector, the retail sector and 
consumers. The participants were selected on the basis of their large expertise, involvement in 
past crises and their willingness to collaborate to the project. The Belgian component of the 
FARMING network started meeting in September 2001. 
 
During the first meetings, the focus was laid on the transfer of knowledge between radiation 
protection experts and the stakeholders. The latter usually were only to a minor extent familiar 
with problems related to radioactivity; on the other hand, most radiation protection experts 
were not sufficiently familiar with the processes and economic situation in the food industry. 
In a second phase, the focus moved to a more thorough discussion about the various 
management options that could in theory be applied in after an accident. The main input in 
this stage came from the data-sheets created in the framework of the E.C. STRATEGY 
project (Nisbet et al., 2004). Indeed, the results of the European project STRATEGY 
(Sustainable Restoration and Long-Term Management of Contaminated Rural, Urban and 
Industrial Ecosystems), made a review of most of the potential management options relevant 
for European agriculture - summarised the relevant issues in a standardised format 
(description, effectiveness as a function of food products and radionuclides, legal issues etc.). 
The discussions were really fascinating at many occasions, and constituted a sufficient 
stimulus to keep the group dynamics going. 
 
In the Euranos phase, several discussions were organised with stakeholders to comment on 
the UK handbook introduced in section  2.1. This has led to a considerable list of comments 
and advice that has been introduced in the present version of the generic European handbook. 

3 Main findings 

3.1 At the Belgian level 
The recent repetition of crises affecting the food chain in Belgium has caused consumers to 
become more sensitive; people are increasingly intolerant to any perceived degradation in the 
safety of their food. Therefore the general impression within the Belgian stakeholder group is 
that there will be strong pressure to discard and dispose of any suspicious food product. 
Moreover, to maintain public confidence, the main retail companies have very strict Quality 
Assurance requirements and controls, which are often not compatible with e.g. use of 
additives. In the stakeholder group, a very strict attitude towards contaminated products was 
considered essential to maintain confidence and to prevent foreign countries to establish 
commercial barriers. A food ban throughout the affected area was considered as the best 
solution in terms of maintaining the consumers’ confidence in the Authorities and of foreign 
markets for the exported products. It is also an option that can be easily controlled. As such, 
public confidence was considered a more relevant criterion in comparison with public health 
impact or economic cost of the interventions. For small scale accidents, banning all 
contaminated foodstuff and subsequent destruction seemed to be preferred over trying to limit 
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contamination in the food products or applying the Food Intervention Levels for trade. 
However, food bans are much less acceptable to producers, and compensation systems seem 
indispensable here. 
 
Live monitoring gained a lot of support from the Belgian stakeholders as a support action. It 
could support programmes of provision with clean fodder. Stopping lactation to prevent an 
overproduction of milk seemed acceptable to most of the stakeholders, although some 
arguments of animal welfare were brought up as well. It was believed that this option would 
normally precede slaughter of dairy cows, if the animals would have to be taken out of 
production for a considerable time. Bringing dairy cows back into production after 
suppression of lactation could be problematic due to residues of hormones, and needs further 
investigation.  
  
Waiting for decay of short-lived nuclides seemed not to be a good solution, due to economic 
cost and feasibility, and also for public confidence. Not acceptable to most of the stakeholders 
seemed: dilution and feeding animals with foodstuffs above intervention levels for human 
consumption. Overall, the benefit for recycling products not suitable for human consumption 
might often be outweighed by the risk of not being able to sell the subsequent animal 
products. Similar arguments were put forward when considering the use of dietary additives 
such as ammonium ferric cyanoferrate (AFCF), calcium and clay minerals, which represent 
acceptable options from the purely scientific point of view. 
Processing or decontamination of milk seems a technically sound solution that was acceptable 
to most of the stakeholders. The dairy industry was however very sceptical, anticipating 
public reactions of refusal, and putting forward operational and economic arguments, among 
other, the limited number of plants available at this very moment, the low margins of benefit 
and the degree of specialisation of some of these plants. If the government would insist on 
such measures, there would certainly be a need of requisitioning. 
 
The intensive character of Belgian agriculture will limit the applicability of remedial actions 
such as clean feeding and selective grazing. Indeed, the lack of spare grassland and the high 
animal density per unit area would prevent the import of clean forage from other regions of 
the country. For the same reason, moving animals to non-affected regions is not practicable 
and not desirable for animal health reasons (spread of diseases). 
 
As regards the management and disposal of contaminated material, conflicts might arise 
between the Federal and Regional Authorities, the former being in charge of nuclear crisis 
management, national aspects of public health and foreign trade, and the latter for most 
agricultural and environmental matters. Therefore any option which might have an impact on 
the environment will have to at least be negotiated between these two Authorities. In this 
regard, disposal of milk to sea does not appear as a feasible option. Most economic resources 
of the Belgian coast are generated by tourism and no mayor would tolerate such a practice. 
Land spreading of milk might be a transitory measure, to be applied in the short term. If the 
situation lasted for long periods of time, other countermeasures aiming to suppress milk 
production would be preferred. The waste problem would certainly be a major component in 
the management of a crisis involving radioactive contamination, and this problem is not yet 
solved to a sufficient degree of detail in Belgium. 
 
In the course of the Farming project, the Belgian emergency organisation got restructured 
(Royal Decree, 2003). One of the new aspects was the creation of a special advisory cell 
called ‘ECOSOC’. In case of a radiological or nuclear emergency situation, this cell gives 
advice to the decision makers for all socio-economic aspects. Its task is broader than the mere 
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agricultural issues (it also tackles the impact on industry or on the provision of basic products 
such as electricity or drinking water). The advice originating from the Farming members 
collected via the Federal Agency for Nuclear Control (FANC) and the SCK•CEN, combined 
with some table top exercises organised in cooperation with the Crisis Centre of the 
Government (CGCCR) clearly contributed to this step. 
 

3.2 At the European level 
The international dimension of the FARMING project has been described in detail by Nisbet 
et al (2005b). Below we give some important points of attention. 
 
The experience of stakeholder involvement in a context of radiation protection, and more in 
particular with emergency and crisis management, differs a lot between the various countries. 
From a Belgian point of view, it was very important to get access to experience gained in the 
UK or in Finland. This share of knowledge facilitated the setting-up of the national group, and 
also gave extra credibility to the information transferred to the participants. During one 
meeting, the UK partners were invited to present the UK experience and to demonstrate the 
website, which was also very useful. 
 
Whilst there was some consensus between national panels for a few management options, a 
considerable divergence of opinions was apparent for many of the options considered. A 
uniform set of information on management options regarding the food chain is clearly 
considered very useful by the participants, but each management strategy requires inevitably 
national or local customisation. The food intervention levels for future accidents (CEC, 1989) 
are the main basis for deciding on such a strategy, but even at this level there is already 
divergence. While some consider that compliance with these intervention levels is sufficient, 
other countries (including Belgium) would rather consider taking extra measures for products 
below the intervention levels, if this proves necessary for maintaining public trust. 
 
To reduce ingestion of contamination, the provision of clean feed to livestock was the 
preferred option and considered acceptable by all stakeholder groups, provided that supply of 
clean feedstuff poses no problems (this depends of course on the season). Other options, such 
as selective grazing, showed a large divergence in opinions: in the UK it seems a very 
valuable option, while in Belgium there is insufficient terrain available for this purpose. This 
is an example of the great influence that local circumstances may have on the policy to be 
implemented. 
 
In order to reduce the radioactivity transfer to plants, various management options are 
available in theory. Also here there is a divergence between the various countries in what 
regards actions like the use of additives or deep ploughing. The differences observed (Nisbet 
et al., 2005b) can often be explained on ‘objective grounds’ such as thickness of top layers or 
mineral contents and fertilisation of top layers. But sometimes cultural or social sensitivities 
also play a major role (e.g. the issue of irreversibility or irretrievability). 
Concerning the removal of radioactivity via processing, there is a large variability, as well, at 
the level of different countries.  Stakeholders from Belgium and the UK, having lived several 
recent crises in the food chain, questioned the acceptability of such measures by the 
population, and thus hardly supported these options. 
 
We just mentioned these examples to illustrate the usefulness of discussing such items at an 
international level, on the one hand to disseminate knowledge and experience, and on the 
other hand to get a better insight in the particularities depending on the agricultural systems 
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(depending on climate, availability of land, cultures, intensity, organisation of the state and 
industry) throughout Europe. A need for a generic European handbook was identified, which 
is now being finalised by the same partner countries in the context of the integrated project 
‘Euranos’ in the 6th Framework Programme of the EU. A common base of knowledge and a 
description of approaches to combine various management options into a strategy were 
considered very useful. 
 
One should also be aware that a large divergence exists between the Member States, and 
therefore customisation efforts for this handbook will also be necessary. Indeed, agricultural 
systems; priority setting and preferences regarding the criteria of importance; language; 
legislation etc. differ considerably between the various countries. Therefore, an essential part 
of the European handbook focuses on the process of creating and maintaining a well 
functioning stakeholder group.  

4 The future 
At the moment of writing (end of February 2006), the following initiatives are ongoing or 
planned: 

• Finalisation of a European generic handbook for agricultural systems. At present, the 
feedback by European stakeholders on the UK document (Nisbet et al., 2005a) has led 
to an almost complete rewriting of the text and to a draft version of the new handbook 
that will be discussed with the stakeholders in the spring 2006. The feedback from the 
European partners to the UK has been strongly appreciated, and will probably lead to 
an improved handbook in the UK as well. 

• Customisation of the generic handbook will have to be considered by each individual 
country. In Belgium, we hope to get the possibility to start this effort once the 
European handbook has become available in a final version. 

• It is useful to further spread and disseminate the knowledge gathered during the 
Farming project, and collected in the European handbook. A number of European 
countries have shown interest to start or enhance existing stakeholder initiatives to 
discuss the generic handbook produced. At present, they are invited as observers to the 
Euranos meetings. 

• The Euranos project also foresees projects to demonstrate the usefulness and 
applicability of the generic handbook in other countries. 

An inherent difficulty in the context of stakeholder involvement remains the assessment of the 
acceptability by the public. In particular for this aspect, considerable research efforts remain 
necessary. 

5 Conclusions 
The inclusion of input from stakeholder panels in the preparation of crises due to 
contaminations with radioactivity in the food chain has led to a much better insight in the 
feasibility and acceptability of management options. Many of the management options that 
appear to be sound from a scientific or technical point of view prove difficult from an 
operational, social or legal point of view. As such, stakeholder involvement processes can be 
considered a lesson in modesty for experts giving advice to decision makers. 
Generic tools and common bases of information supported by European initiatives of 
disseminating available experience and knowledge proved to be very valuable and were 
highly appreciated. But one should be and remain aware of the fact that customisation remains 
essential due to the large differences between the various European countries. Some of these 
differences may be objective (climate, intensity of agriculture), but many are due to the 
cultural or economic particularities. Therefore, handbooks or other tools to support 
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management strategies should contain a scientifically sound and broad data set. But they 
should also include guidance to set-up stakeholder processes providing the radiation 
protection experts with expertise in the field of product flows, technology, and economy. In 
turn, they should give guidance on how to define a management strategy, but allow for 
sufficient flexibility in adjustment to the particularities of each country or situation. The 
Euranos generic handbook for management of the food chain tries to respond to these needs, 
and will be available in autumn 2006. 
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