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Abstract :

An online survey was conducted to describe stakeholders' perceptions, attitudes and practices towards
risk prevention in the food chain and to explore if common features could be extracted from different
fields of competency or groups of stakeholders. Out of 80 participants, 60% believed that pathogenic
microorganisms were the main hazard to prevent. Twenty-four percent perceived climate change as the
main risk factor. Seventy-three percent believed that hazards in the food chain are preventable and they
often showed a positive attitude towards risk prevention measures. The opinion of 75% of stakeholders
was that prevention measures should be compulsory and under the shared responsibility of both food
business operators and competent authority. Seventy-five percent of the respondents had recent
experience with particular hazards and declared to have undertaken risk reduction measures. Incentives
to implement measures were policy obligation and public health consequences whereas barriers were
budgetary reasons and doubts about their effectiveness. However, there was not always a complete
agreement between the perceived usefulness of risk prevention measures and their effective
implementation, and conversely. No significant difference could be observed in the perceptions,
attitudes and practices towards risk prevention between neither groups of stakeholders nor their fields of
competency. The results are important for improving the risk communication process because the same
issues can be emphasized when promoting risk prevention in the food chain regardless of the type of
food sectors and the groups of stakeholders.
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Highlights

» Stakeholders' perceptions, attitudes and practices towards risk prevention in the food chain were
described. » Pathogenic microorganisms were perceived as the main hazard. » A positive attitude
towards risk prevention was observed. » Attitude and behaviour towards risk prevention were not
always consistent. » Results were homogeneous between stakeholder groups and their fields of
competency.
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1 Introduction

The risk analysis paradigm consists of three distinct parts: risk assessment, risk management and risk
communication (Regulation (EC) No 178/2002). Risk management in food safety is broadly separated in
two complementary approaches: risk control and risk prevention (Regulation (EC) No 178/2002). In
general, 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 and every production-processing-distribution stage (Regulation (EC) No
178/2002), involving all the stakeholders. Stakeholders are defined as any person, group or
organization having an interest in or affected by the policy making (Regulation (EC) No
178/2002). Selection and implementation of risk prevention measures are not necessarily
compulsory and can rely on the responsibility of each individual stakeholder. Therefore, the
effective risk prevention throughout the food chain requires a strong active partnership
between e.g. the producers, food business operators, veterinarians, transporters, retailers,
consumers and public authorities. Understanding the process by which stakeholders decide to
bring forward some preventive measures can help to build such a successful and sustainable
commitment towards risk prevention. When considering the process by which stakeholders
make decisions about risk prevention, it is especially important to identify the factors which
drive and motivate their behaviour. In particular, stakeholders' concerns and perceptions can
modify their decision-making process, influencing actual exposure indirectly. Effectively, the
first-ever expected application of studying behaviour is changing stakeholders' behaviour, i.e.
their practices. Communication is a valuable tool to promote positive risk prevention
practices.

Understanding the common and different factors leading the decision-making process
between stakeholders may guide improvement to risk communication. Development of a
communication approach about risk prevention in the food chain can be conducted either at a
global level, or targeted and stakeholder- or field of competency-tailored if significant
differences are observed. Identification of the related factors is critical in understanding the
decision-making process and needs an integrated multidisciplinary approach, including social
sciences (Mills et al., 2011).

The human behavioural 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. It is well known that many factors influence
people's risk perception (Botterill & Mazur, 2004). Consequently, there is likely to be a
substantial variation amongst stakeholders with respect to what represents an
acceptable/tolerable level of risk. Levels of acceptable/tolerable 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). What is considered to be an acceptable/tolerable 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 (llbery, Maye,
Ingram, & Little, 2013; Kristensen & Jakobsen, 2011; Simon-Grifé et al., 2013).

Only few studies on stakeholders' opinions to food safety are available (Sargeant et al., 2007;
Van Boxstael et al., 2013; van Kleef et al., 2006), and they are mainly focused on risk control
measures or policy (Sargeant et al., 2007; van Kleef et al., 2006). Studies on attitudes towards
risk prevention have mainly concerned the adoption of biosecurity practices by farmers in
animal productions (Barnes, Moxey, Ahmadi, & Borthwick, 2015; Brennan & Christley,
2013; Gunn, Heffernan, Hall, McLeod, & Hovi, 2008; Racicot, Venne, Durivage, &
Vaillancourt, 2012; Simon-Grifé et al., 2013), whereas, to date, studies on attitudes towards
risk prevention in plant production have received less attention (llbery et al., 2013; Maye,
llbery, & Little, 2012). However, to the authors' knowledge, a survey on how risk prevention



practices and their effectiveness are perceived by various stakeholders of the food chain in
different fields of competency is lacking. Therefore, a specific survey was conducted to
describe stakeholders' perceptions, attitudes and practices towards risk prevention in the food
chain and to explore if common features could be extracted from different fields of
competency or stakeholder groups in order to improve a future communication approach
about risk prevention in the food chain.

2 Materials and methods

2.1 Study design and sampling

An online cross-sectional study was set up to investigate the similarities and differences
between the perceptions, attitudes and practices of stakeholders towards risk prevention in
different fields of competency in the food chain, e.g. food safety, animal health, plant health,
public health and environment.

The study population consisted of different national and European stakeholders (as regards to
the level of responsibilities) of the food chain who were invited to register to a national
symposium organized by the Scientific Committee of the Belgian Federal Agency for the
Safety of the Food Chain (FASFC) in 2014 on “Improving the safety of the food chain
through risk prevention in plant and animal production” (Scientific Committee of the Belgian
Federal Agency for the Safety of the Food Chain, 2014).

The survey was distributed in two ways. First, invitations requesting participation in the
proposed online questionnaire was sent electronically to about 805 stakeholders at different
national and European levels. Most of them were known professional contact points and had
been involved in professional activities in the food chain. More than 200 of them had
expressed an interest in risk prevention by their registration for the national symposium on
risk prevention in the food chain. Second, the questionnaire was distributed through snowball
sampling strategy, where the first wave of respondents distributed the questionnaire link to
others via e-mail. This enabled to reach more people from a same stakeholder group within a
same field of competency.

2.2 Data collection

Responses of the stakeholders were collected using an online anonymous questionnaire,
created, hosted and shared using Google Drive™ (available upon request). Time required to
respond to the questionnaire was approximately 10-15 min.

The questionnaire was divided into 4 sections: (1) personal information of the respondent (6
questions of which 2 were open-ended); (2) perceived main hazard and related risk factor in
the food chain (3 questions, 2 open-ended); (3) attitudes towards risk prevention measures, i.e.
22 measures in the field of food safety, 25 in animal health and 16 in plant health, Appendix
A (26, 29 and 20 questions, respectively, 1 open-ended); (4) measures implemented to prevent
risk of the main hazard occurring or spreading (6 questions, 1 open-ended). In total, the
questionnaire contained 44 questions (14% open-ended and 86% closed) if respondent
pertained to the field of animal health, 41 questions (15% open-ended and 85% closed) for
food safety and 35 questions (17% open-ended and 83% closed) for plant health. No answer
to the questionnaire was mandatory.

Questions for quantification of attitude towards risk prevention measures and the measures
implemented were designed according to existing scientific literature, guidelines issued by the
European measures. Respondents were asked to indicate how much they believe the proposed
measures were useful or useless. Answers were measured on five-point Likert scales from
“not useful at all” to “extremely useful” (28 questions for animal health, 25 questions for food



safety and 19 questions for plant health). These enabled to differentiate not only between
important and unimportant measures but also between positively and negatively rated
measures. Respondents were classified as having a positive attitude if they believed the
measure to be rather useful or a negative attitude if they considered the measure rather
useless.

The questionnaire was reviewed by subject experts in the field of the food chain, including
members of the Scientific Committee of the FASFC. A draft of the questionnaire was pre-
tested to evaluate the interpretation of the questions, length of the questionnaire and easiness
of the online system. Pre-testing was done with by 8 persons belonging to different groups of
stakeholders and with different fields of competency.

The initial invitation to participate to the survey was sent on 15th October 2014. The survey
was open for responses until 5th December 2014. Reminder e-mails were sent on 23rd
October 2014 and 25th November 2014.

The survey was anonymous. It included neither personal nor sensitive data, and according to
the European legislation, did not specifically require to be approved by an Ethical Committee.

2.3 Data analysis

Qualitative data extracted from the open questions (topics related to the perceived main
hazard, associated risk factors and undertaken measures) were analysed using content analysis
to identify thematic categories (Franzosi, 2004). An interpretative coding of the responses was
used, which was driven by the data itself and not by pre-determined categories. Responses
were then grouped together by thematic categories. Saturation was reached with no new issue
raised and previously-raised issues being repeated. Any discrepancies in the coding were
resolved by deliberation among the lead authors (CL and CS).

Each variable was described in terms of frequency distribution (qualitative data/thematic
categories) or means and range (quantitative data).

The Chi2 test and Fisher's test (two sub-groups when the expected number of observations
was less than 5), with a. = 0.05, were applied to determine significant differences between the
frequency distributions of variables between sub-groups (such as stakeholders or fields of
competency).

The agreement between attitude, i.e. the perceived usefulness of proposed preventive
measures, and behaviour, i.e. the actual measures undertaken, of the respondents towards risk
prevention measures was assessed using concordance analysis. The level of agreement was
expressed in terms of indices of positive and negative agreement (Cicchetti & Feinstein,
1990), which are the observed agreement proportion for positive and negative measure
scoring, respectively. The non-implementation of a measure was considered as a negative
scoring. For the level of agreement, 95% confidence interval was calculated according to the
method of Graham & Bull (1998). Response data gathered in Google Drive™ were exported
into a Microsoft Excel spread sheet in a coded form with a time stamp key for anonymised
identification of the respondents. Statistical analyses were conducted using Microsoft Excel
(Microsoft Office

Excel, 2010) and R version 3.2.2 (the R Foundation for Statistical Computing, 2015).

3 Results
3.1 Survey response
The online survey response rate was 10%, with 80 out of the 805 contacted food chain

stakeholders. The profile of the respondents (if mentioned) was mainly decision maker (34),
followed by scientist (29), sector representative (7), food business operator (5), consultants (3)



and consumers (2) (Appendix B). The fields of competency were food safety (58), animal
health (30), public health (28), plant health (17) and environment (2). On average,
respondents had more than one field of competency (mean = 1.7, range = 1-5).

The average years of professional experience was 20 years (range = 1-50) with little variation
in years of experience between the fields of competency. Out of the 80 respondents, only 55
mentioned their country. They were mainly from Belgium (64%) and France (15%). Other
countries are the Netherlands (5%), Switzerland (4%), Austria (1.7%), Cyprus (1.7%),
Denmark (1.7%), Finland (1.7%), Romania (1.7%), Slovenia (1.7%) and United Kingdom
(1.7%).

3.2 Perceptions

In total, 73 respondents mentioned 54 different hazards, belonging to different thematic
categories (Table 1). Pathogenic microorganisms were the main perceived hazard (44; 60%)
with different levels of specificity. For example, “food pathogens” [decision maker] or “new
virus” [consultant] refer to generic pathogens, whereas Campylobacter spp. [consultant] or
Drosophila suzukii [scientist] are much more specific. Distribution of the hazard categories
did not differ between neither fields of competency nor stakeholders (Fisher test, P = 0.72 and
P =0.90, respectively).legislation and usual, mandatory or common risk prevention

Table 1 Quoted hazards by field of competencya and group of stakeholders (N = 73), online
survey conducted during the 2014 Belgian FASFC symposium.

a One respondent could have more than one field of competency.

b One respondent quoted two hazards.

Eighteen of the 76 respondents (24%) believed that climate change was the main risk factor
related to the main hazard quoted (Table 2). Globalization (13; 17%), lack of regulation (12;
16%) and lack of hygiene (8; 11%) were the main other quoted drivers.

Fields of competency or stakeholder groups were not significantly associated with these
perceptions (P = 0.93 and P = 0.45, respectively).

Table 2 Perceived main risk factors by field of competency and group of stakeholders, online
survey conducted during the 2014 Belgian FASFC symposium

Out of the 79 respondents, 58 (73%) believed that the main hazard was preventable in the
food chain, regardless of the field of competency or stakeholder group (P = 0.73 and P = 0.23,
respectively) (Fig. 1a and 1Db).

Figure 1. Perception, attitude and undertaken measures towards hazard/risk by field of
competency and group of stakeholders

3.3 Attitudes towards risk prevention

Appendix A shows respondents' perceived usefulness about prevention measures for each
field of competency. In the field of animal health, almost all the proposed risk prevention
measures were perceived as useful, very useful or extremely useful.

Preventive drug treatment and selective breeding for disease resistance were the only two
measures for which a negative attitude was observed. The majority of these perceptions did
not vary between stakeholders, except for scientists believing on the usefulness disinfection
between two successive batches compared to decision makers (P = 0.040). In the field of plant
health, the respondents showed a positive attitude towards the two thirds of the proposed risk
prevention measures. In the field of food safety, the majority of the proposed risk prevention
measures were perceived as useful, very useful or extremely useful. However, a higher



proportion of respondents than in the other fields of competency believed that some of these
measures were slightly useful or not useful at all. In particular, two risk prevention measures
related to the increase of animal welfare were equally scored positively and negatively by the
respondents. The majority of these perceptions did not differ between stakeholders. The
exception was decision makers having more often than scientists a positive attitude towards
post mortem inspection and a negative attitude towards increasing animal welfare during
transport to slaughterhouse (P = 0.058 and P = 0.027, respectively). In all fields of
competency, the respondents showed a positive attitude towards all the unspecific risk
prevention measures related to communication, information, education programs etc. These
perceptions did not differ between stakeholders within the fields of competency, except in
food safety, where decision makers believed more often than scientists that increasing
regulation is useless (P = 0.046).

The 79 respondents believed that mainly competent authority (59; 75%), food business
operators (49; 62%) and sector representatives (43; 54%) should be responsible for the risk
prevention. Other stakeholders were less cited, e.g. scientists (17; 22%) or consumers (2; 4%).
This opinion did not varied between neither field of competency according to Chi2 test (P =
0.66) nor stakeholders (P = 0.46).

Fifty nine of the 79 respondents (75%) thought that the preventive measures should be mainly
compulsory or all compulsory. This opinion was not different between neither stakeholders
nor fields of competency (P = 0.59 and P = 0.84, respectively) (Fig. 1c and 1d).

3.4 Practices towards risk prevention

Out of the 80 respondents, 60 (75%) had already been confronted with the main hazard they
mentioned in the questionnaire, for 27 of them (45%) during the year of the survey, 40 of
them (67%) within the last 3 years before and 37 of them (62%) more than 3 years before.

Out of these 60 respondents, 45 of them (75%) had undertaken measures to prevent the
mentioned hazard to occur or to spread. The main undertaken risk reduction measures were
mainly regulatory but increased surveillance and communication actions were also often
implemented (Table 3). Seventy-six percent of the undertaken measures were perceived as
extremely or very useful whereas only 6% were believed to be not useful at all or slightly
useful.

Table 3 Undertaken measures by field of competency, online survey conducted during the
2014 Belgian FASFC symposium

a e.g. import inspection, quarantine, tighter regulation.

b e.g. sector guide, training, information dissemination, recommendations.

c e.g. treatment of the product, destruction.

d e.g. risk assessment, dedicated survey.

e e.g. vaccination, temporary ban of animal movements.

f e.g. food chain information.

g e.g. cooperation with food business operators.

The main reasons to implement a risk prevention measure were policy obligation and public
health concerns. The main reasons for inactivity were budgetary reasons and doubt on the
effectiveness of the measures (Fig. 1e).

All these practices did not differ between fields of competency.

3.5 Comparison between attitude and behaviour towards implementation of risk
prevention measures



In the field of food safety, the global agreement between the attitude and behaviour of the
respondents towards useful risk prevention measures was estimated to be 50.0%, 95% CI
[45.1-54.9], whereas the global negative agreement on useless measures was estimated to be
33.9%, 95% CI [27.4-40.5] (Table 4). In the field of animal health, the global positive
agreement was estimated to be 48.9%, 95% CI [40.8-57.0], whereas the global negative
agreement was estimated to be 36.0%, 95% CI [26.2-45.8]. In the field of plant health, the
global positive agreement was estimated to be 32.6%, 95% CI [21.4-43.8], whereas the global
negative agreement was estimated to be 8.8%, 95% CI [0-18.1].

Table 4 Comparison of attitude and behaviour towards implementation of risk prevention
measure categories by field of competency.a

a Legend: The number of measures by category is in brackets with the following order (food
safety; animal health; plant health): communication (4; 4; 4), surveillance (2; 2; 2), regulation
(4; 2; 3) and biosecurity (5; 9; 1).

4 Discussion

This study is one of the first to report on the stakeholders' perception, attitudes and practices
in relation to the risk prevention in the food chain, including different fields of competency
and stakeholder groups. A similar exercise was conducted focusing on the food safety field,
with the aim to capture stakeholders' perceptions towards risk management at a whole (van
Kleef et al., 2006). Animal-related studies on attitudes towards risk prevention have mainly
concerned the farmscale biosecurity practices. To date, studies on attitudes towards risk
prevention in plant production have received less attention.

As limitations, selection bias may have occurred because of the use of non-probabilistic
sampling technique. Thus, the sample is mainly constituted by scientists and decision makers
from the field of food safety. Nevertheless, a preanalysis was performed on 60 responses for
the annual symposium of the Scientific Committee of the FASFC: the results obtained were
consistent with those of the overall sample (data not shown). As saturation of responses
(formally the point at which no new information or themes are observed in the data) was
already reached with 60 respondents, we think this will not affect the internal validity of the
results (Guest, Bunce, & Johnson, 2006). The low response rate of the present survey is
another limitation. However, web-based surveys often achieve lower response rates than other
methods for data collection (Manfreda, Bosniak, Berzelak, Haas, & Vehovar, 2008).

4.1 Stakeholders' perceptions

Regardless of their field of competency or group of stakeholders, a majority of respondents (N
= 44 out of 73) believed that pathogenic microorganisms were the main potential hazard in
the food chain. This is consistent with the results of previous studies regarding perceptions of
food hazards, in which different groups of stakeholders agreed to consider bacterial pathogens
as the main food safety issue for fresh produce, followed by foodborne viruses (Van Boxstael
et al., 2013), or where microbiological contaminants were viewed as among the most serious
hazards (Sparks & Shepherd, 1994). Plant-related research has also reported plant diseases
emerging as of primary concern for growers in the potato and wheat sectors (llbery et al.,
2013).

One consistent observation from the present study was that stakeholders were homogeneous
in their opinion, within and between the fields of competency. A previous study observed the
experts as a more homogeneous group, this in contrast to consumers who were considered as
a heterogeneous group (van Kleef et al., 2006). One explanation may be that our sample



mainly consisted of experts from competent authority, industry or research institutes, whereas
only two consumers took part of this study.

Seventy-three percent (58 out of 79) of the stakeholders believed that hazards in the food
chain are preventable. The perceived controllability of risk is defined as the perceived control
that people have over exposure to hazards (Botterill & Mazur, 2004).

Assuming that risk perception is influenced notably by pre-existing knowledge (Scherr,
Muller, & Fast, 2013), the stakeholders' perception of their control in preventing a hazard to
occur or to spread may be explained by the fact that our sample mainly consisted of experts.
In contrast, this seems divergent with climate change as the main acknowledged risk factor for
the potential hazards entering the food chain, for which people usually feel having little
control over their own exposure.

To most stakeholders' opinion, the prevention measures should be compulsory and under the
shared responsibility of food business operators and competent authority. This is partly
consistent with the findings of a previous study, in which responsibility for food safety policy
was attributed to all stakeholders along the food chain (Sargeant et al., 2007).

4.2 Stakeholders' attitudes towards risk prevention

A general positive attitude towards risk prevention measures was observed across all the
fields of competency. The results of the present study are consistent with previous studies
concerning different animal productions, in which most of the farmers were convinced of a
positive effect of biosecurity on reduction of diseases at their farms (Brennan & Christley,
2013; Laanen et al., 2014; Valeeva, van Asseldonk, & Backus, 2011). In particular, according
to Spanish pig farmers perceptions, the most important biosecurity practices were those aimed
at minimizing the risk of disease introduction by visits and vehicles (Simon-Grifé et al.,
2013). In this study, 65% of the stakeholders having expertise in animal health showed a
positive attitude towards such measures, but all-in-all-out management practices and cleaning
and disinfection between successive batches were better rated. Conversely, a frequent
negative attitude towards biosecurity was reported in UK cattle and sheep farmers (Gunn et
al., 2008) and one study reported a negative attitude of Irish experts (veterinarians) towards
on-farm usefulness biosecurity measures (Sayers, Good, & Sayers, 2014). In the field of food
safety, our results are also consistent with findings of previous studies in which positive
attitude towards zoonotic programs and initiatives were reported in UK cattle farmers (Ellis-
Iversen et al., 2010) and Canadian dairy farmers (Young, Hendrick, et al., 2010).

4.3 Implementation of risk prevention measures

In the sample of the present study, most of the respondents had a recent experience of the
quoted hazard and declared to have undertaken prevention measures. In animal productions,
studies dealing with effective risk prevention have mainly investigated the implementation of
biosecurity practices by farmers. Cattle and sheep farmers were reported to be generally
dismissive of biosecurity (Gunn et al., 2008). Poor compliance with biosecurity measures at
entrance or exit of poultry farms was also observed (Racicot et al., 2012). In plant production,
although all farmers applied at least some measures to manage plant diseases, considerable
difference among farmers was shown in the combination of measures undertaken (Breukers,
van Asseldonk, Bremmer, & Beekman, 2012).

Similarly as in animal productions, there is a general recognition that many farmers have not
adopted decision support systems as part of their integrated pest management, notably to
inform pesticide inputs (Way & van Emden, 2000).



This is also consistent with recurrent observation that previous experience is an incentive to
undertake a risk prevention practice, such as biosecurity measures (Firestone et al., 2014;
Garforth, Bailey, & Tranter, 2013).

4.4 Comparison between attitude and behaviour towards implementation of risk
prevention measures

In the present study, a discrepancy was observed between stakeholders' attitudes towards risk
prevention and measures nominated as being undertaken. Some risk prevention practices
could be perceived as useful but not undertaken, and conversely measures perceived as not
useful being undertaken. Similar findings were observed in numbers of previous studies in
which perceptions of prevention measures were not necessarily the same as the extent to
which farmers actually use such measures (Brennan & Christley, 2013; Carlier, Prou, Mille,
& Lupo, 2013; llbery, Maye, & Little, 2012; Kristensen & Jakobsen, 2011).

4.5 Drivers of stakeholders' behaviour towards risk prevention

In the present survey, the motivators to implement risk prevention measures were policy
obligation and public health consequences whereas the main barriers were budgetary reasons
and doubt on effectiveness of the measures. These findings are consistent with previous
findings identifying high estimated costs (Breukers et al., 2012; Fraser, Williams, Powell, &
Cook, 2010; Simon-Grifé et al., 2013), belief in the efficacy of measures (Breukers et al.,
2012; Garforth et al., 2013; Gunn et al., 2008), concern about public health issues (Ellis-
Iversen et al., 2010; Laanen et al., 2014), among other factors related to the implementation or
non-implementation of risk prevention measures both in animal and plant productions.
However, although mandatory aspects were quoted as an incentive in the present study, these
did not seem to systematically improve the compliance of the farmers with the
implementation of biosecurity measures (Fraser et al., 2010; Gunn et al., 2008; Kristensen &
Jakobsen, 2011; Laanen et al., 2014). As previously observed, risk prevention decisions
seemed to be mainly framed in economic terms, with commercial interest over-riding disease
(Carlier et al., 2013; Ilbery et al., 2013; Laanen et al., 2014; Wearing, 1988), welfare or
environmental concerns. A recent review has illustrated the complexity of the effect of animal
health compensation and penalties on preventative behaviours such as implementing
biosecurity (Barnes et al., 2015).

Given that the research was exploratory in nature, we did not impose a theoretical model or
framework on the data acquisition and analysis. The objective was to provide first insights
into a relatively under-researched area. Different socio-psychological

frameworks have been used or adapted to investigate the decision-making process. They have
been proven effective to explain or predict a large variety of behaviours (Armitage & Conner,
2001), in both plant production, e.g. adoption of plant disease management practices
(Breukers et al., 2012; McRoberts, Hall, Madden, & Hughes, 2011), or animal production,
e.g. implementation of biosecurity measures (Gunn et al., 2008; Valeeva et al., 2011) or
zoonotic control programs (Ellis-Iversen et al., 2010). Therefore, the results of this study may
be used to further develop a larger study to model the determinants of risk prevention
commitment. This should further be used to promote and encourage the use of preventive
measures by utilizing incentives or removing barriers for change.

5 Conclusions and recommendations

This study is one of the first to report on the stakeholders' perception, attitudes and practices
towards risk prevention in the food chain, including different fields of competency and
stakeholder groups. From these results it appears that homogeneous positive attitudes exist



towards risk prevention in the food chain, regardless of stakeholder group or field of
competency. This observation is important for improving the risk communication process
because the same issues can be emphasized when promoting risk prevention regardless of the
type of food sectors and stakeholder groups.

Such assessment should be conducted regularly to account for potential emerging issues and
to ensure the acceptability, and commitment of the stakeholders with proposed risk prevention
measures, and to improve their compliance, as a result. This may strengthen the link between
the risk communication and the risk management processes, by helping to target the
prevention measures to consider in determining plausible scenarios and to help to implement
the best practices. Such regular surveys would also enable to assess the stability of the
perceptions and attitudes over time and to adapt the risk communication strategy accordingly.

These have important implications for formulating the proper recommendations to expand and
preserve the sustainability of the food chain safety.
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Table 1. Quoted hazards by field of competency' and group of stakeholders (N=73), online survey conducted during the 2014 Belgian FASFC
symposium

Hazard Field of Group of stakeholders
categorie competen
s cy

Food Animal Plant  Public health Decision Scientists Food Sector Consultants ~ Consumers

safety health health makers business representati

operators ves

Microorganisms 30 19 10 17 18 15 2 4 3 1
Chemicals 6 3 1 4 4 3 0 0 0 0
(Myco)toxins 5 0 1 1 2 2 0 1 0 0
Climate change 0 1 0 1 0 2 0 0 0 0
Trade 1 1 4 0 4 2 0 0 0 0
Contaminants 2 2 0 1 1 1 1 0 0 0
Others 8 2 0 2 3 2 1 1 0 0
Total respondents 52 27 16 257 31 27 4 6 3 1

1 One respondent could have more than one field of competency.

2 One respondent quoted two hazards.



Table 2. Perceived main risk factors by field of competency and group of stakeholders, online survey conducted during the 2014 Belgian
FASFC symposium

Risk Total Field of Group of stakeholders
factor respond compete
categori ents ncy
es (N=763) Food safety Animal Plant Public Decision Scientists Food Sector Consultant  Consumers
(N=54% health health health makers (N=27) business representat S (N=1)
(N=29) (N=17°) (N=25°) (N=34%) operators ives (N=3)
(N=5) (N=7)
Climate 18 14 6 5 4 5 8 2 1 1 0
change
Global 13 8 5 3 5 8 5 0 0 0 0
trade
Lack of 12 6 5 3 2 5 5 0 1 0 0
regulatio
n
Lack of 8 7 2 2 3 5 1 0 2 0 1
hygiene
Inapprop 6 6 1 0 0 2 2 2 0 0 0
riate
producti
on
practices
Lack of 3 3 0 0 1 1 2 0 0 0 0
communi
cation
Environ 3 3 0 0 2 2 1 0 0 0 0
mental
pollution
S
Economi 2 2 1 0 1 2 0 0 0 0 0
c issues

Others 15 9 9 5 9 7 5 3 3 2 0



Table 3. Undertaken measures by field of competency, online survey conducted during the 2014 Belgian FASFC symposium

Measure categories Total Food safety =~ Animal Plant health Public health
health

Regulation’ 27 19 5 7 5
Communication* 16 14 4 2 4
Surveillance 15 11 7 5 7
Curative measures’ 6 1 2 4 2
Hygiene and biosecurity 8 8 4 0 4
Knowledge acquisition® 8 7 1 1 1
Specific prevention measures’ 5 4 4 0 4
Traceability® 2 2 1 0 1
Others’ 5 5 0 2 0
Total respondents 45 32 13 9 13

3 e.g. import inspection, quarantine, tighter regulation

4 e.g. sector guide, training, information dissemination, recommendations
5 e.g. treatment of the product, destruction

6 e.g. risk assessment, dedicated survey

7 e.g. vaccination, temporary ban of animal movements

8 e.g. food chain information

9 e.g. cooperation with food business operators



Table 4. Comparison of attitude and behaviour towards implementation of risk prevention measure categories by field of competency'

Measur Attitude Action implemented or not by field of competency
e
categor
y
Food  Animal Plant health
safety  health
Yes No Yes No Yes No
Positive Negativ Positiv  Negative Positive ~ Negativ
e e e
Communicatio Positive 42 0 55 12 0 2 7 0 23
n 6
Negativ 1 1 7 0 0 2 1 0 1
e
Surveillance Positive 6 2 42 5 0 1 4 0 12
Negativ 0 0 5 1 0 0 0 0 0
e
Regulation Positive 37 0 36 4 0 9 3 0 17
Negativ 16 0 15 2 0 5 3 0 1
e
Biosecurity Positive 26 0 66 25 0 4 1 0 5
2
Negativ 4 0 29 2 0 2 1 0 1
e 0

10 Legend: The number of measures by category is in brackets with the following order (food safety; animal health; plant health): communication (4; 4; 4), surveillance
(2; 2; 2), regulation (4; 2; 3) and biosecurity (5; 9; 1).



Figure 1. Perception, attitude and undertaken measures towards hazard/risk by field of competency and group of stakeholders
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