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Executive Summary

The aim of this study was to consider on-farm measures that have been investigated for control of E.
coli 0157 in cattle, and to assess the costs, benefits and barriers associated with using these
strategies, in full or in part, in the UK.

A literature review on the efficacy of control measures for reducing E. coli 0157 shedding in livestock
identified a total of 221 relevant scientific publications dating from 1990 to 2011. It was noted that
the majority of peer reviewed work on this subject was dominated by publications from North
America. From the published research papers the methods identified for the control of E. coli 0157
in farm livestock were categorised as: i) drinking water treatments, ii) dietary manipulations, iii)
provision of probiotics or other feed additives, iv) the improvement of farm bio-security, v) use of
bacteriophages or vi) vaccines. Out of the 221 publications studied, few practical and economical
treatments were identified that demonstrated a reduction in E. coli 0157 prevalence and shedding.
Probiotic treatments and vaccine approaches were described in the literature review with data on
the possible levels of reduction in E. coli 0157 shedding that could be expected through their
application. However, information was limited on the duration of effect and impact on the numbers
of E. coli 0157 that would be found in the faeces of treated animals. The literature review also
identified no work comparing the efficacy of these products, and little published research on their
application in European farming systems.

Analyses were carried out; based on eight publications from the literature review that most clearly
qguantified the reduction in prevalence or bacterial shedding that may be achieved through the
application of a control measure. The selected publications provided sufficient quantitative data on
two vaccine approaches and one probiotic treatment to include in the benefit-cost analyses. The
impact of bio-security was also assessed, although evidence for its efficacy was less clear, and
guantitative data was only available on the effect of applying a combined package of eight bio-
security measures on E. coli 0157 prevalence in cattle. For each of the selected control options
mathematical models were used to predict the reduction in human infections that may be expected
following their application and the financial benefit that may be gained through prevention of
human illness was calculated.

The total costs of applying the control measures in the UK and its four regions were determined.
Two options were considered for estimating the cost of each control measure: 1) applying the
control measure to all animals on each farm and 2) targeting the control measure at young animals
(defined in this study as animals under 25 months of age). The benefit-cost ratios were the total
benefits of each control measure from the illness prevented divided by the total costs of applying
the measure in either option 1 or 2. The benefit-cost ratios showed how much benefit was
generated, if any, by spending one pound on each control measure. The results suggested that using
vaccines or probiotics to control E. coli 0157 could, in some circumstances payback the costs.
However, this outcome is heavily dependent on the preventable human losses, especially the
severity of human illnesses and not just the number of cases prevented. The results of the analyses
also suggested that application of the package of bio-security measures which was demonstrated in
the literature to reduce E. coli 0157 prevalence in cattle would not be cost-effective due to the costs
of implementation. It is important to note that there was insufficient published evidence regarding
the efficacy of individual biosecurity measures to allow possibly cheaper approaches to be

iX
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considered. Furthermore, the benefit-cost analysis did not take into account the potential benefits
of biosecurity on other pathogens which impact on human and animal health.

The study also examined the views of UK farmers on the adoption of E. coli 0157 control measures.
A telephone survey of 405 cattle farmers and an online survey of 91 farmers that deliberately open
their farms to the public in the UK were carried out. The survey findings indicated that the majority
of farmers in both groups were aware that E. coli 0157 causes disease in humans, that livestock are
an important source, that people may become ill through contact with calves/cows and that the
pathogen may be present on raw meat. There were lower levels of awareness that E. coli 0157 could
be present in raw milk and could contaminate produce (such as lettuce, apples and spinach) and
drinking water supplies. Overall, open farmers showed a greater awareness of the human health
risks of E. coli 0157 and potential pathways for transmission to humans. The identification of
respondents in both groups lacking an understanding of the potential sources of E. coli 0157 and the
risks to human health suggested that not all farmers recognise drivers for controlling this pathogen.

In both groups of farmers a minority stated that they would be unwilling to pay for, or to spend time
administering an effective treatment for E. coli 0157. However, analyses of their responses showed
that farmers were more likely to be willing to pay or to spend time in controlling E. coli 0157 on their
farms if they belonged to one of the following groups: 1) they thought that the control measure
would be effective; 2) a higher proportion of their income was dependent on them opening their
farm to the public; 3) they had been affected by E. coli 0157 outbreaks or incidents in the past; 4)
their farm type was dairy rather than beef; 5) they had more frequent access to information and
stronger attitudes towards the need for E. coli 0157 control. The findings suggested that increasing
all farmers’ access to information, and specifically targeting: dairy farmers, those who open their
farms to the public, and those affected by past outbreaks would help to improve levels of awareness
and change attitudes with regard to the control of E. coli 0157. It is worth noting that there were no
differences in the attitudes of farmers in different regions of the UK; though the smaller sample sizes
mean the findings for individual countries should be interpreted with caution.

To assess the legal barriers to implementing on-farm treatments for E. coli 0157 in livestock, contact
was made with the Veterinary Medicines Directorate (VMD) and it was confirmed that no licensed
medicinal product was available in the UK with a recognised claim to control E. coli 0157. In the
European Union it is possible to register medicinal products in individual member states and the
VMD only hold information on those products subject to a harmonisation process, but our contacts
with experts in European countries failed to identify any existing products available for use in the
UK.

Though no product is currently licensed for controlling the carriage of E. coli 0157 in animals in UK
the VMD is able to assist in the importation of medicines where a practising veterinary surgeon
wishes to import a product in accord with the prescription cascade. Application must be made
through a Special Treatment Certificate (STC) for non-European or human medicinal products or a
Special Import Certificate (SIC) for a European medical product. Written advice was obtained from
the Royal College of Veterinary Surgeons (RCVS) legal team that interpretation of the phrase ‘to
avoid causing unacceptable suffering’ required in a STC application for a product to control E. coli
0157 in livestock could be considered in a wide sense where the perceived benefits would be to
public health rather than in the strict sense of the relief of animal suffering.



Feasibility of E. coli 0157 on-farm controls Executive Summary

In summary, this research identified no practical, cost effective control measures immediately
available for reducing the prevalence or shedding of E. coli 0157 in cattle. However, the modelling
suggested that, at a national level, the use of vaccines or probiotics could pay back the costs
associated with administering these treatments, especially when the severity of human illness is
high.

Both vaccines and probiotics have shown promise in North American studies. However, the findings
from our survey of farmers showed that although there is an awareness of E. coli 0157, and the
threat that it poses to public health, there is a reluctance to adopt any control measures that they do
not know to be efficacious and safe. The survey also suggested that the benefit of implementing on-
farm controls for E. coli 0157 is not obvious to farmers. However, during our engagement with
relevant stakeholder groups, the open-farm sector expressed interest in the use of vaccines. It was
determined that although vaccines are not currently licensed for use in the UK, there is no legal
obstacle to a practising veterinary surgeon wishing to apply to VMD to import a product in accord
with the prescription cascade. It is therefore feasible that open farmers may adopt such measures in
the future. However, with the exception of the open-farm sector, demand for the application of on-
farm controls for E. coli 0157 is limited until there is further evidence to demonstrate their efficacy
in UK farming systems and more obvious drivers for implementing such measures are identified.

Xi



Feasibility of E. coli 0157 on-farm controls Executive Summary

Recommendations

The background to the study was to contribute data to address formal recommendations made
following two enquiries into major outbreaks of E. coli 0157 that have occurred in the UK population
since 2005.

The stated aim was to consider on-farm measures for control of E. coli 0157 in cattle, and to assess
the costs, benefits and barriers associated with using these, in full or in part, in the UK. We trust that
the reader will find our contributions valuable to the debate and will now allow the authors to
highlight six recommendations that derive from their consideration of the findings.

Recommendation 1. We recommend that an opportunity is sought to evaluate the efficacy of
probiotics and/or vaccines for on-farm E. coli 0157 control in UK. Probiotic treatments and
vaccines have been described where reduction in E. coli 0157 shedding may be expected through
their application. However, information is limited on the duration of effect and impact on the
numbers of E. coli 0157 that would be found in the faeces of treated animals. Additionally, there is
little published research on the application of such controls in European farming systems. There is
therefore a need to extend the general principles to examine the means of probiotic administration,
or to tailor vaccination regimes to ensure maximum effectiveness in reducing the carriage of E. coli
0157 in cattle. Development of such targeted on-farm interventions in the UK may provide
important evidence of safety and efficacy for farmers.

Recommendation 2. We recommend that NFAN be encouraged in developing Codes of Practice for
on-farm E. coli 0157 control and are given assistance to engage with the open-farm sector and to
publicise their experiences in the adoption and implementation of control measures. During our
engagement with stakeholder groups, the open-farm sector was most concerned with the means to
protect their businesses and with our assistance some individuals have imported commercially
available vaccines to vaccinate their livestock. We suggest that such farmers, with a higher
proportion of their income dependent on opening to the public; and that have been directly or
indirectly affected by E. coli 0157 incidents, may increasingly adopt such measures. However, since
there is no official record of ‘open farms’ in the UK the dissemination of such information is
dependent upon organisations such as NFAN to encourage farms to use codes of practice and to
implement measures to protect the safety of their visitors.

Recommendation 3. We recommend that farmers may implement on-farm controls for E. coli
0157 if they identify a clear hazard and if there is greater knowledge of the safety and efficacy of
the proposed controls. Despite farmers recognising a responsibility for the potentially negative
consequences that maintaining cattle and spreading this pathogen poses to the public, for the
majority of farmers there is a lack of validated on-farm control options, and the lack of a clear link
between human cases of infection and their own livestock. Without such evidence we do not believe
that most individual farmers will take ownership of the problem. We consider that
recommendations 1 and 2 may permit the demonstration of the efficacy of controls in UK farming
systems and could encourage uptake.

xii
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Recommendation 4. We believe that major retailers and buyers of milk and beef could be asked to
provide incentives to those farmers willing to apply proven on-farm E. coli 0157 controls. On-farm
control of the pathogen may be considered publically beneficial. However, a highly important issue
with respect to controlling E. coli 0157 is that the pathogen does not cause disease in livestock and
no direct economic incentive for the farmers. We are conscious that currently the costs will be borne
by the agricultural community with no immediate or direct benefit. Whilst the protection of their
families might occur, we think that our work demonstrates a wider public good should arise from
control of infection in cattle. Whilst retailers and buyers will be cautious in providing financial
incentives for E. coli 0157 control on-farms we believe there may be in certain circumstances an
opportunity for them to encourage or demonstrate the measures as acts of public good and
beneficial to their reputations.

Recommendation 5. We consider as a priority for further research activity continued
interdisciplinary cooperation in the collection of information for the development of more
detailed and refined disease transmission models. Our transmission models were used to translate
the observed prevalence and shedding reductions in cattle into a predicted reduction in risk to
humans. These models are robust representations but are determined from historic surveillance and
prevalence data and require continued validation.

Recommendation 6. We recommend the increasing use of the media as a crucial mechanism in
disseminating information relating to E. coli 0157 control. Our findings suggested that increasing all
farmers’ access to information would help to improve levels of awareness and may change attitudes
with regard to the control of E. coli 0157.

xiii
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1. Introduction

1.1 Background

1.1.1 Human E. coli 0157 infections arising from agricultural sources

The number of reported human cases of Escherichia coli 0157 infection in the UK is currently stable
at just over 1,000 cases per year (Griffin, 2010; FSA, 2011a). The majority of E. coli 0157 infections
occur between July and September each year and reporting rates are highest in children under five
years of age (mean incidence 6.1 per 100,000 per year, 2000 to 2008). E. coli 0157 infection may
occur after the consumption of contaminated food or drink, through direct contact with
contaminated animals, or from an environment contaminated with animal faeces, and by person to
person spread (Nataro and Kaper, 1998). The infectious dose is considered to be low and ingesting
just a few organisms, possibly between 10 and 100, may be sufficient to cause illness (Nataro and
Kaper, 1998).

Most human E. coli 0157 infections are considered sporadic (not associated with outbreaks) where it
is often difficult to confirm a source. However, there is accumulating evidence that the farm
environment is an important hazard resulting in a considerable number of sporadic E. coli 0157
infections. Three independent case-control studies in Great Britain investigated risk factors for
sporadic E. coli 0157 infection and all identified that infected people were significantly more likely to
have had farm animal contact than healthy controls (Parry et al., 1998; O’Brien et al., 2001; Locking
et al.,, 2001). Parry et al. (1998) showed that cases are significantly more likely to have visited a
private farm or to have a household contact whose occupation involved contact with farm animals
and through these risk factors it may be considered agricultural contacts account for around 20% of
all sporadic cases.

A case-control study conducted in England (O’Brien et al., 2001) also found a significant association
with contact with the farm environment, including visits to open farms, holidaying on farms and
work-related visits. In Scotland, cases are more likely to report contact with animal faeces, such as
may occur during visits to farms or recreational use of animal pasture (Locking et al., 2001). In a
further study in South West England between November 1994 and October 1997, 23 of 69 sporadic
cases noted possible recent contact with farm animals; in seven of these there was microbiological
confirmation for the animal source of infection (Trevena et al., 1999). Additional evidence comes
from a Scottish study correlating cattle and sheep densities with rates of sporadic human infections
(Strachan et al., 2006). In Grampian Region, after correcting for population differences, 63% of E. coli
0157 cases occur in rural area postcodes compared to 37% in urban areas. The study concludes that
26% of Scottish cases may originate from animals or from the rural environment.

In addition to association with sporadic infections, in Scotland animal contact accounts for the
largest single category of E. coli 0157 outbreaks from 1996 to 2008. In total, these affected 220
people; the largest outbreak involving 22 people. Outbreaks have occurred on private farms, in
visitors to holiday accommodation, at campsites, through contamination of private water supplies,
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and from visits to open farms'. Suspected sources included direct animal contact as well as contact
with livestock faeces, environmental exposures and contamination of water by animal faeces.
Companion animal exposure has not been implicated. The higher number of outbreaks attributed to
farm animal contact in Scotland than in England and Wales may be due to differences in
classification or more accurate attribution of outbreaks in Scotland as a result of the enhanced
surveillance scheme (Griffin, 2010). In the United States, between 1996 and 2002 animal contact is
considered responsible for 11 outbreaks: five on-farms, two at county fairs, two at petting zoos, one
at a barn dance and one at a camp (Rangel et al., 2005) and in England 93 children were infected
with E. coli 0157 after visiting an open farm in South East England (Griffin, 2010).

In conclusion since the late 1990’s, there have been increasing number of outbreaks of E. coli 0157
(and other gastrointestinal infections) linked with animals in public settings such as open farms and
fairs (Steinmuller et al., 2006; Griffin, 2010). There is also considerable evidence that exposure in the
farm environment results in a significant number of sporadic E. coli 0157 infections. In addition, it is
feasible that human foodstuffs may become contaminated as a consequence of the carriage of the
organism by livestock.

1.1.2 Animal carriage

E. coli 0157 present in animal manure can lead to contamination of soil and grass, farm buildings,
fences, machinery and water-courses, and the organism may survive for months in animal faeces
and soil. Cattle, sheep, goats and other ruminants are considered important reservoirs of E. coli
0157 although the organism may be found in the gut flora of other species including pigs, cats, dogs,
rabbits, chickens and other birds (Nataro and Kaper, 1998; Naylor et al., 2005). Young cattle between
two and 18 months of age are most likely to be excreting the organism but importantly, animals that
are shedding E. coli 0157 in faeces show no clinical signs, and owners cannot identify affected
animals.

Cattle vary considerably in the numbers of E. coli 0157 that they shed. Possible factors that affect
shedding include: age, diet, previous exposures and, probably, the time of year. However, the major
factor is whether the animal is colonised by the bacterium. Colonisation particularly occurs at the
rectum and colonised cattle are sometimes referred to as ‘supershedders’ since they may shed up to
10° c.f.u/gram faeces though this level of shedding is not persistent (Naylor et al., 2003; Chase-
Topping et al., 2008). The organism is unequally distributed in the dung of colonised animals with
most bacteria being found on the surface of the stool. These colonised animals greatly increase the
potential for spread of E. coli 0157 (Chase-Topping et al., 2008). The number of farms with positive
cattle has been estimated to be in the order of 20% in Scotland but importantly the status of
individual farms, as positive or negative, changes (Naylor et al., 2005; Chase-Topping et al., 2008)
and the frequency of carriage fluctuates with time. Though shedding in an animal or group may be
intermittent; as there are no clinical signs of infection it is important that all ruminants are regarded
as potentially infected.

! Open farms are understood to mean those premises that as a business are operating as an attraction and
opening to the public allowing deliberate access to the livestock.
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1.1.3 Control

From the early 1990s, there has been a move towards a goal-based, self-regulatory approach in the
UK for safe food production, with implementation of the Meat Products (Hygiene) regulations (S.I.
1994 No. 3082), the Food Safety (General Food Hygiene) Regulations (S.I. 1995 No. 1763) and
superseded more recently by the European Union (EU) Regulations EC 178/2002, EC 852/2004; EC
853/2004 and EC 854/2004. Food businesses operators (FBOs) are obliged by regulators to devise
and implement individual safety management strategies to ensure food placed on the market is safe
for human consumption. Implicit in the demands for self-regulation is the assumption that
businesses have a thorough understanding of the risks produced in their own particular operation
and of the measures necessary to control those risks. Taking into account the complexities of food
supply, these EU regulations introduce consistency and clarity throughout the food production chain
from ‘farm to fork’ (i.e. from the production to the consumption point).

With regard to the control of E. coli 0157 in the food chain, there has been considerable effort to
implement Hazard Analysis and Critical Control Point (HACCP) control measures at abattoir, catering
establishments and retailers, and to promote food hygiene advice to consumers in order to minimise
risks in the domestic kitchen. However, in addition to food chain risks, the farm environment is a
major source of E. coli 0157 infections for humans, as described through: direct animal contact, by
environmental contamination and pollution of water supplies. In relation to measures for the control
of E. coli 0157 on-farm, EU food regulations recognise that ‘The application of HACCP principles to
primary production is not yet generally feasible. However, guides to good practice should encourage
the use of appropriate hygiene practices at farm level’.

Though there has been significant effort in the past 10 years to understand the carriage of E. coli
0157 by cattle and to a lesser extent by other ruminants, and a large number of prevalence studies
have been conducted, there remains a lack of knowledge of transmission events both on and
between farms. There is also limited understanding of what can be understood as good practice for
on-farm control. Super-shedding presents an important theoretical aspect for the control of E. coli
0157 on-farms and, indirectly, in reducing the risk of human infection (Chase-Topping et al., 2008)
but animals show no signs of infection by E. coli 0157 and the organism may be commonly found in
the environment of infected animals. Additionally, no production losses are associated with infection
and controls are therefore necessary only to prevent human infection.

1.2 Remit of the study

This report was to examine the public health burden attributed by E. coli 0157 infection, to appraise
published evidence on the efficacy of measures for controlling this pathogen at the farm level, and
to describe the costs, benefits and barriers associated with implementing these measures in the UK.
The main objective of the research was to contribute data to address recommendations made after
2 major E. coli 0157 outbreaks that occurred in the UK over the past 10 years. Namely, the
recommendation made in the public report of the foodborne outbreak which occurred in South
Wales in 2005 (Pennington, 2009) that: ‘the feasibility of identifying ‘supershedder’ cattle on farms
should be explored as a potential means of reducing the likelihood of spreading E. coli 0157 to other
cattle’. Additionally, one of the recommendations from the public report of the 2009 outbreak
involving an open farm in South East England (Griffin, 2010) was to ‘Study the feasibility of vaccine
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control of E. coli 0157 in ruminant animals in the UK, and identify the obstacles to its
implementation’.

The outputs of this research were based on the findings of three areas of work described below:

1. An evidence review to establish the cost, practicality, evidence for adoption and efficacy and
cost-effectiveness of control options.

2. Behavioural analysis to understand the drivers and barriers of adoption of control options
Stakeholder engagement to share the intelligence through consultation with both observers
and stakeholders.
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2. Evidence Review

2.1 Review to establish the cost, practicality, evidence for adoption and
efficacy of control options

2.1.1 Methodology

The literature review was conducted using mainly the following databases: ScienceDirect,
SpringerLink, PubMed, Web of Knowledge, Cambridge Journals Online, CAB Direct, Google Scholar,
Blackwell, JSTOR, Oxford Journals, and PLoS. We searched a few of the top medical, veterinary and
animal science journals for publications focused on on-farm control measures. Specifically, we
searched Journal of Preventive Veterinary Medicine, Food Protection, Foodborne Pathogens and
Disease, Vaccine, Food Control, Applied and Environmental Microbiology, Animal and Veterinary
Research. In addition, we used GooglePatents and FreePatentsOnline to search for products that
have been patented in the Europe and in the US for an on-farm control of E. coli 0157. The main
search keywords were a combination of the name of the pathogen (i.e. E. coli 0157, E.coli 0157:H7,
VTEC 0157, STEC 0157) with a range of related keywords that included: on-farm control measure,
interventions, feed additives, vaccination, bio-security, treatments, probiotics, bacteriophage,
effectiveness, epidemiology, economics, cost, outbreaks and human case. In the mentioned
databases and journals, we found a total of 221 relevant scientific publications from 1990 to 2011.

An examination of the literature on possible means to reduce the faecal shedding of E. coli 0157 by
livestock identified a large number of peer-reviewed publications that examine E. coli 0157 controls
in challenge experiments, in field cohort studies, and randomised control trials. The results
presented below are derived primarily through a collation of the findings presented in the large
number of recently published reviews (Synge, 2000; Stevens et al., 2002; Callaway et al., 2003;
Callaway, et al., 2004; Brashears et al., 2005; Hussein and Sakuma, 2005; Lejeune and Wetzel, 2007
Sargeant, et al., 2007; Callaway et al., 2009; Jacob, et al., 2009; Oliver, et al., 2009; Berry and Wells,
2010; Duffy, 2010; USDA, 2010; Doyle and Erickson, 2011) with additional evidence derived from
individual peer-reviewed articles.

An important observation to a study examining the feasibility of farm level controls in UK is that
published reviews are dominated by publications from North America. Indeed only three of the
reviews are from Europe and in these the vast majority of papers cited are sourced from North
America. The work did not seek out reports or reviews in non-English language journals but we did
contact veterinarians studying the control of E. coli 0157 in Netherlands, Sweden and Germany and
identified no alternative control measures that are not described in this report.

Possible strategies for the on-farm control of E. coli 0157 include the detection and removal of
super-shedding cattle, or testing before movement of individual animals (Naylor et al., 2005; Chase-
Topping et al.,, 2008). However, these are theoretical approaches that have yet to be proven or
implemented in a commercial environment. Therefore this report has focused on the evidence for
on-farm controls that involve treatment or management strategies to reduce the burden of E. coli
0157. Such methods that may be used for the control of E. coli 0157 include treatment of drinking
water, dietary manipulations and feeding additives, or using packages of controls that are here
referred to as bio-security measures. An alternative approach is to restrict the likelihood of animal
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colonisation by vaccination. From the reviews and cited papers these potential methods to control
the carriage and shedding of E. coli 0157 on-farm may be considered as:

2.1.1.1 Drinking water treatments

E. coli 0157 is excreted in faeces and may cause considerable environmental contamination and
pollute water troughs. In field conditions, chlorine has no measurable effect on the prevalence of E.
coli 0157 (USDA, 2010), though the addition of chlorine to water at 2-5 parts per million significantly
reduces total E. coli concentrations. Zhao et al. (2006) determined that treatment of water with
combinations of 0.1% lactic acid, 0.9% acidic calcium sulphate, and 0.05% caprylic acid was effective
in vitro but found that it had major impacts on water consumption by cattle and thus is unlikely to
be practicable. A review of pre-harvest controls (Lejeune and Wetzel, 2007) states that eliminating E.
coli 0157 from drinking water for cattle may be a meritorious goal, but that practical, economical,
and effective water treatments have not been demonstrated to significantly affect E. coli 0157
epidemiology.

2.1.1.2 Dietary manipulations

Modifications of the cattle diet are a preferred method in the feedlot systems that are common in
USA to alter pathogen shedding but to be successful such diets should not compromise animal
productivity and must be practical to implement. In UK beef production systems the cattle are
grazing open pastures for long periods and in such systems any alterations to diet are impracticable.
However, for open farms and in dairy production in UK control by dietary manipulation may be
applicable.

There are numerous studies of the effects of diet on E. coli 0157 shedding but the results are
conflicting (Stevens et al., 2002; Hussein and Sakuma, 2005; Jacob et al., 2009; Lejeune and Wetzel,
2007; USDA, 2010; Doyle and Erickson, 2011). Some reviews (Callaway et al., 2003; Callaway et al.,
2004; Callaway et al., 2009) suggest an abrupt shift to forage feeding may decrease general E. coli
populations, but the effect is inconsistent and of course is likely to adversely impact on carcass
quality with a significant negative effect on finishing cattle performance (Callaway et al., 2009; USDA
2010). In an extensive review (Jacob et al., 2009) the inconsistencies of dietary influences on E. coli
0157 carriage are described and the authors highlight the problems of: variability in nutrient
composition, animal utilisation, and feed processing methods that challenge the repeatability of
results. In addition, the impacts are more complex than dietary influences alone where the response
of the intestinal microbial flora and consequential influences on foodborne pathogens is not known
(Jacob et al.,, 2009). The only consistent finding from the reviewed studies is that dietary
manipulation is not a reliable means for on-farm control of E. coli 0O157. Though contradictory
results have been seen when studying effects of diets on E. coli 0157 shedding there are possible
benefits (Callaway et al., 2004) as the effect of the diet may alter the nature and consistency of
faeces and though it is unproven drier faeces may assist in reducing transmission of the pathogen.

One important observation with regard to diet is that research in North America has shown that
feeding cattle distillers’ grain increases E. coli 0157 shedding (Callaway et al., 2009; USDA, 2010;
Doyle and Erickson, 2011). In USA, distillers’ grains are increasingly available as a by-product after
the distillation of cereals for bio-ethanol production (Doyle and Erickson, 2011) and recently, (Jacob
et al.,, 2010) confirmed earlier studies that feeding cattle 40% wet or dried distillers’ grains was
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associated with an increased E. coli 0157 prevalence, whereas at lower inclusion levels (20%), there
was no significant increase.

In Scotland, distillers’ grains are a traditional animal feedstuff sourced from the whisky industry.
One Scottish epidemiological study has shown feeding of distillers’ grains is significantly associated
with the shedding of E. coli 0157 by housed-cattle, and all those farms using distillers’ grains, as a
feedstuff for housed cattle, were identified as positive for E. coli 0157 (Synge et al., 2003).

2.1.1.3 Probiotics (Direct Fed Microbials) or other feed additives

The U.S. Food and Drug Administration (FDA) defines direct fed microbials as “...products that are purported to
contain live (viable) microorganisms (bacteria and/or yeast).”

The microbial flora is an important component of the gastrointestinal tract, and certain bacteria
have beneficial properties preventing harmful bacterial colonisation by competitive exclusion,
producing antibacterial compounds, and/or promoting healthy immune function (Berry and Wells,
2010).

Probiotics or direct fed microbials are live bacteria given to a host and are typically, but not
exclusively limited to, Lactobacillus spp. The cattle industry has used probiotics for many years to
increase growth rate, milk production, and production efficiency (Oliver et al.,, 2009). In cattle,
numerous probiotics have been identified and tested for efficacy in controlling E. coli 0157 in cattle
(Berry and Wells, 2010). As a direct fed microbial, selected L. acidophilus strains, alone or in
combination with Propionibacterium freundenreichii, have been the most thoroughly studied and
are often effective at reducing the prevalence of faecal shedding of E. coli 0157 when dosed at 10°
cells per animal daily (Berry and Wells, 2010). Feeding lactobacillus based direct fed microbials have
also reduced the prevalence of E. coli 0157 on cattle hides (USDA, 2010).

The USDA states that several probiotic preparations are effective in reducing E. coli 0157 shedding in
cattle (USDA, 2010). A product Bovamine® is commercially available in North America and contains
Lactobacillus acidophilus NP51 which is used in the American feedlot system prior to slaughter
(Callaway et al., 2004; Peterson et al., 2007a; USDA, 2010). Sargeant et al. (2007) reported a lower
prevalence of E. coli 0157 in cattle treated with this probiotic, with no negative effects on
performance and a single instance of a beneficial effect on average daily gain and gain to feed ratio.
However, it is not clear whether the inclusion rates of the products that are routinely used in the
USA achieve the levels required for E. coli 0157 control.

Commensal E. coli, including colicinogenic strains, have been tested for their potential against E. coli
0157 in inoculated calves, but without definite results (Berry and Wells, 2011). In addition, E. coli
0157 may become resistant to individual colicins, so effective treatments would require a cocktail of
strains that could be more difficult to license. Competitive exclusion products that contain
undefined microbes are not approved for use in livestock in the USA because of concerns regarding
the potential for transfer or exchange of virulence or antibiotic resistance genes (Doyle and Erickson,
2011).

Tasco-14 is an extract from the brown seaweed Ascophyllum nodosum, and may be effective in
reducing E. coli 0157 shedding in cattle. Several studies have shown that supplementing cattle diets
with Tasco-14 for two weeks prior to slaughter resulted in a significantly lower percentage of
animals with naturally occurring E. coli 0157 in the faeces and on the hides compared to control
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cattle (USDA, 2010; Berry and Wells, 2011). The product also increased carcass marbling scores
(Berry and Wells 2011).

Chlorate that is reduced by the bacterial respiratory enzyme nitrate reductase appears to act as a
selective toxic agent to many enteric pathogens. Whereas most beneficial bacteria in the gut do not
produce nitrate reductase the members of the family Enterobacteriaceae, including Salmonella and
E. coli 0157, reduce chlorate to a lethal chlorite at the intracellular level (Doyle and Erickson, 2011).
Sargeant et al. (2007) describe studies on research farms in the USA involving chlorate treatments
for cattle and sheep diets. Significant reductions of 1 to 2 log™ reductions in the level of faecal
shedding of E. coli 0157 were described with different doses of chlorate except where the product
was used in water treatments and in one feed trial where the low dosage of the product resulted in
a numeric, but not statistically significant, reduction in E. coli 0157.

In North America, other feed additives, including antimicrobials, ionophores and ractopamine
hydrochloride (a beta-adrenoceptor agonist that repartitions nutrients) have been studied for their
effect on the shedding of E. coli 0157 in cattle (Callaway et al., 2004; Sargeant et al., 2007; Doyle and
Erickson, 2011; Berry and Wells, 2011). The use of these products in animals is banned in many
countries, including those of the EU, and these approaches face legal barriers from European
regulatory authorities so their efficacy has not been included in this review.

2.1.1.4 Bio-security/Farm management practices

Clean and dry bedding should help to prevent heavy soiling of the animal’s brisket and keeping cattle
clean is helpful for the control of carcass contamination at slaughter. In the UK, the ‘Clean Livestock
Policy’ was introduced by the Meat Hygiene Service in 1997 (FSA, 2011a).

Herd and flock bio-security are perceived as offering benefits to farmers and to the wider
community from greater levels of disease control, but whether bio-security/farm management
practices can be altered to impact upon E. coli 0157 is debatable. With regard to E. coli 0157 an
analysis of risk factors associated with the presence of a supershedder on a farm suggested the
pathogen and individual host were more important to transmission than the farm environment
(Chase-Topping et al., 2007). One of the few pieces of work that has examined the impact of bio-
security on E. coli 0157 was conducted in the UK, where a randomized control trial was carried out
to examine the impacts on E. coli 0157 prevalence of applying different management packages in
groups of calves aged 3 to 18 months old (Ellis-lversen et al., 2008). The results suggest that keeping
young cattle in the same group throughout rearing, without introducing new animals, and ensuring
bedding is dry are important to E. coli 0157 control. However, there are difficulties in attributing
statistical significance to the results because of the complexity of the work, the failure to measure E.
coli 0157 bacterial numbers, the difficulties of ensuring farmer compliance and the changes that
naturally occur in E. coli 0157 shedding where the burden of E. coli 0157 was seen to decline in all
groups, including the no intervention controls.

In the USA, little evidence has been found that clean bedding or housing reduces E. coli 0157 faecal
shedding in cattle (USDA, 2010). Callaway et al. (2004) and Lejeune and Wetzel, 2007) report no
management strategies with a demonstrated impact on the shedding or carriage of foodborne
pathogens in cattle. Housing cattle in pens with pond ash versus pens surfaced with soil did not
affect E. coli 0157 carriage by cattle or faecal shedding (Berry and Wells, 2010). The USDA indicates
that farm personnel maintaining clean clothes and equipment does not reduce E. coli 0157 shedding
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in cattle (USDA, 2010). While the exclusion of animals other than livestock from access to cattle feed
and water is a best practice and may have additional benefits the effects of wildlife exclusion on E.
coli 0157 prevalence in livestock have not been documented (Lejeune and Wetzel, 2007; USDA,
2010).

Despite the difficulties of interpretation, the results of Ellis-lversen et al. (2008) are helpful in
identifying those farm management, bio-security practices, that may be useful supplements to the
on-farm control of E. coli 0157. Weaned calves are known to excrete E. coli 0157 more frequently
and in greater numbers than adult animals. Therefore separating calves from adults and maintaining
them in stable groups, with clean bedding may have some effect in reducing prevalence and
shedding of E. coli 0157. Housing calves away from other livestock may also provide a mechanism to
reduce the spread of E. coli 0157 in a dairy operation.

There are suggestions in the published literature that stress of animals increases the likelihood of E.
coli 0157 shedding and Chase-Topping et al. (2007) associated the ‘stressors’ of movement and
weaning as risk factors for high level shedding on Scottish farms. However, there may be
confounding with factors such as mixing of animals and establishment of new groupings that allow
alternative explanations for their association with E. coli 0157 shedding. A specific study of stress
responses over a 2-year period was conducted in feedlot cattle and correlations were performed to
test individual animal heat and handling stress levels on the concentrations of generic E. coli and E.
coli 0157 in faeces (Brown-Brandl et al., 2009). No evidence was found to suggest a relationship
between either handling or heat stress with generic E. coli concentrations or E. coli 0157
concentrations and prevalence in cattle faeces (Brown-Brandl et al., 2009).

2.1.1.5 Bacteriophages

Bacteriophages have FDA approval for use on the hides of live cattle for control of E. coli 0157
(USDA, 2010). At this time, companies producing bacteriophages consider post-harvest applications
(involving application to the finished carcase) to be more effective and cost beneficial than pre-
harvest application and are concentrating marketing strategies on treating finished products (USDA,
2010). In 2011 the USA Food and Drug Administration (FDA) announced approval for a post-harvest
bacteriophage-based preparation. Intralytix considers the use of EcoShield™ on raw red meat as
effective against E. coli 0157 and the product highly effective in reducing E. coli 0157 contamination
of various foods (Anon 2011).

2.1.1.6 Vaccines

Vaccination reduces the colonisation of cattle by E. coli 0157 (McNeilly et al., 2008). In Canada the
vaccine Econiche™ has been licensed to Bioniche to reduce shedding by cattle of E. coli 0157. It
received full approval from the Canadian Food Inspection Agency in October 2008 and the company
is in the process of obtaining a conditional licence from USDA (USDA, 2010). In large-scale clinical
trials of Econiche™ the vaccinated cattle were 92% less likely to be colonised with E. coli 0157 than
non-vaccinated cattle (Smith et al., 2009a) and in a second study the vaccine’s efficacy was reported
at 63% (Smith et al., 2009b).

The technical information link for Econiche™ includes information regarding the effectiveness of the
vaccine when administered as a 2-dose treatment. One trial compared effects of two- and three-
dose regimens on the probability of detecting E. coli 0157 in faeces and colonisation of the terminal
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rectum. Vaccine was used across all animals in feedlot groups and compared to placebo treated
animals. The prevalence of E. coli 0157 in faeces at group level was 65% lower in vaccinated
compared to placebo treated cattle. However in this study bacterial enumeration gave an indication
that the bacterial numbers were not reduced in vaccinates (Moxley et al., 2009). In a separate report
the efficacy of one, two, and three doses of vaccine was 68, 66, and 73%, respectively, when
compared with cattle in pens not receiving vaccine. Cattle receiving three doses of vaccine were
significantly less likely to shed E. coli 0157 than unvaccinated cattle in the same pen and
unvaccinated cattle housed together with vaccinated cattle were 59% less likely to shed E. coli 0157
than cattle in pens not receiving any vaccine (Peterson et al., 2007b).

The USDA has awarded conditional marketing approval to Pfizer for their Epitopix™ product, a
siderophore receptor protein (SRP) vaccine technology, to reduce E. coli 0157 shedding. A
conditional licence means a company can market the product, but that the USDA still requires
additional safety and efficacy tests. The vaccine must be used under the direction of a veterinarian
and is marketed as a three-dose vaccine. The Epitopix SRP vaccine targets the iron requirement of
pathogenic Gram-negative bacteria, such as E. coli 0157, causing disruption of bacterial iron
transport, and death of the organism. Initial reports are from challenge studies (Thornton et al.,
2009) and subsequently the vaccine efficacy has been examined with cattle naturally shedding E. coli
0157 that were either vaccinated or left as unvaccinated controls. After vaccination a 3 ml dose
significantly reduced the prevalence of E. coli 0157 compared to controls, reduced the number of
days cattle were positive for E. coli 0157 and the number of days cattle were identified as high-
shedders compared to controls (Fox et al., 2009).

In general, the efficacy of vaccinating cattle for E. coli 0157 with these products is established in
North America though research is on going to develop the vaccine compositions, to determine the
duration of immunity and number of doses necessary to ensure maximum effectiveness in reducing
the E. coli 0157 in cattle.

10
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2.2 Cost benefit analysis

Cost-benefit and cost-effectiveness analyses are a set of tools to determine whether implementing
risk mitigation measures is in the public interest (Gray et al., 2011). In this study epidemiological and
economic information were used to evaluate the costs and benefits of the selected potential on-
farm control measures to reduce the annual number of human infections with E. coli 0157 in the UK.

2.2.1 Methodology

First, eight publications that most clearly quantified the reduction in prevalence or bacterial
shedding were selected based on the literature review (for details of selection process see section
2.1). Second, the effectiveness of the selected control measures in terms of reducing risk to humans
(i.e. reduction in number of annual human cases) were determined by using published figures in
conjunction with simple epidemiological models of cross-species transmission. Third, the financial
benefits of implementing on-farm control measures in terms of reduction in human cases were
estimated by using published data on the number of cases and associated costs of illness. Fourth,
the costs of the selected control measures were estimated under a range of implementation
scenarios. Fifth, benefit-cost ratios were calculated and the selected control measures were ranked
based on economic criteria, and finally the robustness of our conclusions were assessed using a
sensitivity analysis.

2.2.1.1 Selected control measures

Initially, 221 relevant scientific publications including papers, reports, patents and internet
publications published in the period 1995-2011 were selected by the project team for detailed
review and identification of the data required in these analyses (Figure 1). Based on the criterion
that the papers should provide quantitative evaluation of the efficacy of the on-farm control
measures this number was reduced to 158 in the second round. A large number of remaining papers
were eliminated at this stage as most did not quantify the actual reduction in bacterial load (i.e.
provided no data on bacterial counts but reported reduction in prevalence of infected animals). The
other shortcoming in some of the selected papers was that the reported results were confounded as
the intervention was applied where controls and experimental animals comingled and the efficacy of
the experimental intervention could not be assessed. Therefore, reporting of quantitative figures for
the reduction in prevalence and/or shedding rate as well as clearly defined and implemented
experimental/epidemiological procedures were the two strict criteria applied to select the final
publications. Ultimately, eight publications that mostly clearly quantified the reduction in prevalence
or shedding were selected for this portion of the study. Note that, even amongst these studies direct
comparisons are difficult to make as some studies applied the interventions in groups where
controls and experimental animals comingled. In such cases, the reported efficacy could be a
conservative estimate of true efficacy if applied to all individuals in a group. The selected control
measures were: vaccination (two types of vaccine; six publications), probiotics (one publication) and
bio-security (one publication).

11
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Figure 1. The main focus and frequencies of the 221 reviewed scientific publications in each
category.

2.2.1.2 Effectiveness
For the three selected control measures, reported information on both prevalence reduction and
shedding reduction in cattle were collated. Cross-species transmission models (Matthews et al.,
submitted manuscript) were used to translate the observed prevalence and shedding reductions in
cattle into a predicted reduction in risk to humans (further information on the modelling approaches
is available from the report authors upon request).

Briefly, we used veterinary, human surveillance and molecular data to reveal the key features of E.
coli 0157 strains that pose the greatest risk to humans. The mathematical models were developed
to quantify the relationship between bacterial shedding distribution in cattle and the relative risk
posed to humans by different shedding densities. The models are based on a comparative analysis of
the distribution of supershedder and non-supershedder strains of E. coli 0157 in the cattle and
human population. The observed excess of supershedder cases in the human population relative to
the cattle population allows models relating shedding density and human risk to be developed,
compared and parameterised. We identified two models which both provided a good fit to the data:
(i) a threshold model, which predicted that all human risk arose from shedding by cattle above a
threshold of approximately 1073 cfu/g, and (ii) a log-linear model, which uses a power relationship
to link shedding density in cattle with relative risk to humans. These models predict the decline in
risk to humans as cattle prevalence falls and high shedding densities are eliminated. Eliminating
fewer than 10% of the highest shedding densities could produce a 40% drop in cattle prevalence
(Figure 2, black line) but a 70-75% drop in human cases (Figure 2, dashed and red lines).
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1 —Rel prev in cattle

—— Loglinear model

-==-Threshold model

Proportional decline

Percentage super-shedding control

Figure 2. Targeting supershedding amplifies the reduction in human risk (red and dashed lines for
log-linear and threshold models respectively) relative to the reduction in cattle prevalence (black
line), (adapted from Matthews et al., submitted).

Which mathematical model was used depended on the form of the published data on control
measure efficacy e.g. change in number of days as a ‘high-shedder’ (i.e. shedding > 10”3 cfu/g)
versus a reduction in log bacterial counts. If no suitable data was available on shedding reduction,
the reduction in human risk was assumed to be proportional to the reported reduction in prevalence
in cattle. Table 1 summarises these two estimates for each type of control measure, for two types of
commercially available vaccines (vaccine A and vaccine B), bio-security, and probiotics, with the
references and country where the studies were conducted. These data suggest that probiotic usage
was the most effective control measure when considering both prevalence based and shedding
based relative risk to humans of 0.12 (efficacy of 88%) and 0.04 (efficacy of 96%) respectively. Data
also showed that the siderophore based vaccine (A1) was the least effective measure from both
prevalence based and shedding based perspectives with relative risk remaining to humans of 0.54
and 0.15 respectively.

13
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Table 1. The relative risk of infection to humans as a consequence of control, based on threshold
model and loglinear model of risk.

Control Type Reference Country
measure”

Relative risk to humans**

Prevalence Shedding
based based
Al(1,2) . 0.542 0.153 (Fox et al., 2009) USA
Vaccine
A2(1,2)  Siderophore 0.148 0.193 (Thomson et al., 2009) USA
B1(1,2) 0.210 0.070 (Allen et al., 2011) Canada
B2 Vaccine 0.270 N/A (Peterson et al., 2007b) Canada
B3 Type llI 0.370 N/A (Smith et al., 2009b) Canada
B4 0.350 N/A (Moxley et al., 2009) Canada
BS Package A™" 0.140 N/A (Ellis-lversen et al., 2008) UK
PR (1, 2) CEE. coli 0.120 0.040 (Tkalcic etal., 2003) USA
probiotics

" Numbers in parentheses (1 and 2) indicate prevalence based and shedding based effectiveness considered for the control
measures respectively (e.g. Al,1 refers to siderophore vaccine with a prevalence based relative risk to humans of 0.542
reported by Fox et al., 2009).

" Relative risk to humans: total human risks were expressed as relative human risks with values between 0 (no risk) and 1
(highest level of risk).

™ See Table 7 For details of included interventions in package A.

2.2.1.3 Estimation of the benefits

To evaluate the economic case for implementing an on-farm control measure, incremental benefits
and costs of the measure were quantified. The decline in relative risk to humans was quantified in
terms of the human illnesses prevented and viewed as the incremental benefit of the adopted
control policy. This was done by multiplying the relative risk to human figures, as efficacy of each
control measure which are mentioned in Table 1 by the losses incurred from human infections.
Potential prevented economic burden of E. coli 0157 outbreaks on the agricultural sector and wider
economy (e.g. negative impact on farmers via reduced demand and hence prices) were not included
in this calculation. Therefore benefits presented in this analysis are conservatively confined to
human losses avoided. The simplifying assumptions are necessary given the scope of our analysis
though it is possible that the calculated benefits (i.e. avoided human cases) may not be fully realized
in practice, but on the other hand the full (direct and indirect) costs may be greater.

The first step in calculating the benefits of control measures was to establish the annual number of
human cases of infection confirmed by medical authorities in UK (Table 2).
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Table 2. Epidemiological data (2000—-2009) showing number of laboratory confirmed human cases
caused by E. coli 0157 in the UK and broken down by its four countries. Figures in parentheses
represent rates per 100,000 population of laboratory-confirmed culture-positive E. coli 0157
cases.

Year Number of confirmed human cases (rates per 100,000 population)
Scotland® England® Wales® NI uKk®
2000 197 (3.8) 738 (1.5) 46 (1.6) 54 (3.1) 1035 (1.7)
2001 235 (4.6) 725 (1.4) 43 (1.4) 46 (2.6) 916 (1.5)
2002 229 (4.5) 559 (1.1) 36 (1.2) 27 (1.6) 748 (1.2)
2003 148 (2.9) 656 (1.3) 19 (0.6) 53 (3.0) 777 (1.3)
2004 209 (4.1) 678 (1.3) 21(0.7) 19 (1.1) 819 (1.4)
2005 172 (3.4) 770 (1.5) 180 (6.1) 49 (2.8) 1029 (1.7)
2006 243 (4.7) 945 (1.9) 56 (1.9) 47 (2.7) 1146 (1.9)
2007 243 (4.7) 793 (1.6) 35(1.2) 54 (3.1) 974 (1.6)
2008 241 (4.7) 895 (1.8) 55(1.9) 59 (3.4) 1096 (1.8)
2009 237 (4.6) 957 (1.9) 77 (2.6) 48 (2.8) 1160 (1.9)

!(Health Protection Scotland, 2011), 2 (Money et al., 2010), >(Public Health Wales, 2010), *(PHA, 2009), 5(FSA, 2011b).

The distribution of cases by severity of illness is an important factor to consider when establishing
the total cost of iliness due to E. coli 0157. In the absence of relevant data for all countries examined
in this study, the average figures for the distribution of cases by severity in 2007 and 2008 in
Scotland (Pollock, 2010) were used and totals calculated (Table 3).

Table 3. Distribution of severity of cases estimated based on the average prevalence of severities
observed in Scotland in 2007 and 2008 (Pollock, 2010).

The total number of cases and total percent distribution based on severity

Didn’t Visited Didn't have Had HUS Had HUS Didn't Had Total
visit  physician; HUSI; but not and ESRD; have HUS;
physician; survived survived ESRDZ; survived HUS; died
survived survived died
2007 125 40 59 14 2 0 3 243
2008 125 42 62 16 0 1 0 246
Mean 51.11 16.27 24.90 6.17 0.41 0.21 0.62 100

prevalence (%)

Y Hus: haemolytic uraemic syndrome
2 ESRD: end-stage renal disease

To estimate the annual economic cost of illness caused by E. coli 0157 in the UK, an online
foodborne illness cost calculator' developed by Economic Research Service (ERS) of the United
States Department of Agriculture (USDA) was used (Frenzen, 2007). This calculator estimates the
total costs of illness (COI) for any specified year for all cases of E. coli 0157. The COIl method
estimates the costs incurred through the incidence of an illness in a population by taking the sum of
total medical costs, loss of productivity and loss of life. The COl methodology used in the cost
calculator developed and explained by Frenzen (2007), have been previously used in economic
evaluation of E. coli 0157 infections in the UK and elsewhere (e.g. Tariq et al., 2011; Pollock et al.,

! Available on: http://www.ers.usda.gov/Data/FoodBornelliness/
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2010). The cost calculator categorises the estimated annual E. coli 0157 cases into seven severity
bands ranging from cases who did not visit a physician to cases who died (Table 3). It includes costs
arising from the acute illness associated with haemorrhagic colitis (HC) and haemolytic uraemic
syndrome (HUS), two complications that can arise from E. coli 0157 disease, as well as chronic illness
costs arising from HUS that may develop end-stage renal disease (ESRD), a condition that results in
reduced life expectancy. The estimate includes medical costs due to illness, kidney dialysis and
transplant costs, and the cost (value) of time lost from work due to non-fatal iliness, and the cost
(value) of premature death. Earlier studies have demonstrated that hospitalised HUS and, HUS plus
ESRD cases accounts for the vast majority of the estimated costs (Pollock et al., 2010; Frenzen,
2007). Although only a small share of cases develop HUS, the results are severe, long-lasting, and
with higher per capita costs than those with milder illnesses (Buzby and Roberts, 2009). Possible
costs and expenses imposed on the parents of affected children as a result of long term emotional
distress and substantive disruption to family and daily life (Pollock et al., 2009) were not included in
this calculation. Using the data collated in Tables 2 and 3, the total cost of human illnesses and the
average cost per human case for the UK and its four countries were then calculated. An exchange
rate of 0.64317" was used to convert the estimated values from US$ to GBP. Results are presented in
Table 4.

It must be noted that the ERS’s calculator uses the US figures and assumptions for the ‘average cost
per unit’ and it provides users a chance to change these figures and assumptions to reflect country
specific conditions. In this report we used data on the distribution of severity of cases from a study in
Scotland (Table 3). The funding of the health systems are clearly different in the UK and the US and
this may well affect the costing for diseases. It would have been ideal to adjust the ‘average cost per
unit’ data for the different severity categories (which have been used in the calculator) based on UK
data to have a better cost estimation. However, in the absence of these data and given the scope of
the current research we have not changed the ‘average cost per unit’ data used in the cost
calculator. Buzby et al. (1998) compared the cost of E. coli 0157 in the US and Scotland and found
that for non-HUS cases, per case medical costs do not vary between the two countries while per case
productivity losses are 2 to 5 times higher in the US, where the difference in valuation of a
premature death in the two countries contributed to the differences in costs (Buzby et al., 1998).
The same authors concluded that the US and Scottish estimates are similar in that the overwhelming
share of E. coli 0157 disease costs are allocated to HUS and in that productivity costs outweigh
medical costs.

Using the ERS calculator, the estimated annual total cost of illness due to E. coli 0157 infection in
Scotland was £17,279,709 in 2007 and £9,512,566 in 2008. In an earlier study the annual total cost
of illness in Scotland was estimated at £16,296,168 in 2007 and £3,928,140 in 2008 (Pollock et al.,
2010). Thus the estimated cost using ERS calculator for 2007 is close to the figure reported by
Pollock et al. (2010) but the estimated cost of illness for 2008 was considerably higher using the ERS
calculator. The estimates differ because there were differences in assumptions and methods
between the ERS cost calculator and the study carried out by Pollock, et al. (2010). In a recent study,
the total annual undiscounted and discounted costs of illness due to E. coli 0157 infection for the
Dutch society were estimated at €9.1 million and €4.5 million, respectively (Tariq et al., 2011). In the

! http://www.xe.com/ucc/convert/?Amount=1&From=USD&To=GBP on 27 Sept 2011
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Netherlands annually approximately 2100 human cases experience symptoms of gastroenteritis,
leading to 22 cases of HUS and 3 cases of ESRD (Tariq et al, 2011).

Table 4. Estimated total cost of human illness by ERS online calculator® using the total number of
cases presented in Table 2 and distribution of severity presented in Table 3.

Year Estimated total cost of illness (m£)

Scotland England Wales NI UK
2000 9.36 44.12 0.15 0.16 53.81
2001 9.51 36.31 0.15 0.15 53.85
2002 9.47 27.05 0.11 0.10 48.50
2003 9.20 36.06 0.06 0.16 48.56
2004 9.41 36.15 0.06 0.06 53.44
2005 9.29 44.23 9.31 0.16 62.96
2006 17.28 53.50 0.17 0.16 71.13
2007 17.28 44.29 0.11 0.16 62.80
2008 9.51 53.34 0.17 0.21 70.99
2009 9.51 53.54 0.26 0.16 71.19
Mean (+SE) 10.98 (1.05) 42.86(2.48)  1.06(0.92)  0.15(0.01) 59.72 (2.92)

The estimated average costs per human cases by the ERS calculator for 2000-2009 are summarised
in Table 5. These estimated costs are considerably higher in Scotland and England than Wales and
Northern Ireland. The estimates differ primarily because in England and Scotland the higher
numbers of human cases translate into a higher number of hospitalisations and severe cases using
the distribution of severity of cases in Table 3, thereby resulting in higher costs for these countries.

Table 5. Estimated average cost per human case by ERS online calculator using the total number of
cases presented in Table 2 and distribution of severity presented in Table 3.

Year Estimated average cost per case (£)

Scotland England Wales NI UK
2000 47,509 59,789 3,333 3,053 51,987
2001 40,454 50,083 3,564 3,333 51,339
2002 41,333 48,393 3,103 3,709 56,987
2003 62,164 54,965 3,081 3,110 55,435
2004 45,008 53,320 2,790 3,081 57,651
2005 54,040 57,442 51,701 3,247 53,766
2006 71,110 56,609 3,040 3,384 55,100
2007 71,110 55,850 3,191 3,053 55,823
2008 39,471 59,594 3,096 3,498 56,789
2009 40,115 55,948 3,371 3,314 54,387
Mean (+SE) 51,231 (4,009) 55,199 (1,176) 8,027 (4,853) 3,278 (68) 54,927 (661)

! Costs were calculated based on 2010 estimations in online calculator.
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2.2.1.4 Cost calculations of the control measures
The total incremental cost of an on-farm control policy may include implementation costs and
compliance and regulatory costs incurred by producers, consumers and Government. Direct
purchase and overhead costs (including logistics, labour and administration) were used to calculate
the implementation cost. Following Velthuis et al. (2011), who performed a financial evaluation of
controlling strategies for Bluetongue in The Netherlands, the total costs of the selected control
measures were calculated using the following equation:

C =>n;d -Qet, +h, -Vet, +na,; (M +V +R)
J

where n; represents the number of farms in each country j, dx the number of doses (for vaccines and
probiotics) that an animal needs, Vet; the standard call out charge and Vet, the hourly rate of a
veterinarian. The assumption was that vaccines are administered by a veterinarian and therefore
cost of veterinary (labour) was included in the calculation and no opportunity cost of labour for
farmers was included. However if these products are licensed in the UK then they could be given by
the farmers which would incur lower labour and administration costs. In this equation, h; represents
the number of hours in country j needed to apply interventions to all animals on a single farm, na;
the average number of animals per farm that need to be covered, M, the costs of any materials per
animal used for particular measures, V the purchase costs of the measures per unit and R, the
registration and administration costs.

Table 6. Input for the cost calculations of vaccination and probiotics strategies to control E. coli
0157 in cattle.

Input parameters

Var. Description Farms Scotland England Wales NI UK
n; Number of farms 13,146 51,663 12,903 21,468 99,180
D Doses per animal/year for
vaccines A& B 2 2 2 2 2
Probiotics 365 365 365 365 365
Vet; Call out charge £/visit 32.00
h; Hours to vaccinate a farm 1 1 1 1 1
Vet, Hourly rate £/hour 72.53
na; Animals to be vaccinated
per farm
all animals (mean) 147 107 91 77 106
Only young (mean) 76 55 44 42 52
M Materials costs £/head 0.02
%4 Price s
A (£/dose) 1.86
B (£/dose) 1.50
Probiotics (£/dose) 0.01
R Vaccine Registration costs 0.05
£/head
R Probiotics Regis. costs 0.01
£/head
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The inputs for the calculations are listed in Table 6. The demographic input of number of farms,
average number of animals per farm and the proportion of adult and young animals in each country
were obtained from the official publications (DEFRA, 2008), and dardni.gov.uk.

For the bio-security measures, estimated costs were based on the efficacy of a package of measures
reported earlier (Ellis-lversen et al., 2008). Table 7 summarises the assumptions and figures used in
calculating the costs of the bio-security package and its components. For all the components, except
‘no new animals brought in” and ‘keep bedding dry’, costs were estimated/updated based on the
results of a survey carried out under Defra project 020144 (Defra, 2003). Figures in Table 7 represent
average cost figures of 20 cattle farms studied in the mentioned survey with a population ranging
from 45 to 240 cattle per farm. To estimate the cost of maintain a closed herd or ‘no new animal
bought in” it was assumed farms are raising all replacements internally with no outside purchases
(Chi et al., 2002). To estimate the average annual cost of double fencing, a fence lifetime of 10 years
was assumed and the annual payment on capital cost of double fencing for a 10 year period was
based on periodic, constant payments and a constant interest rate of 10%. The 2007 figures of
capital cost of double fencing were multiplied by a compound factor of 1.21 ((1+0.05)"4) to adjust
them to represent values in year 2011. The average annual cost of double fencing for 19 surveyed
farms is presented in Table 7. The minimum estimated cost was £1.3/head/y (for a herd size of 210)
and the maximum was £249/head/y (for a herd size 125). The same approach was used in estimating
the costs of providing fresh water to farms and avoiding shared water sources (data for only 12
surveyed farms were available). The cost of keeping bedding dry was adapted from estimated
published figures by Lyons et al. (2012). These authors mentioned that the use of extra bedding is
considered negligible because when bedding is applied less frequently, relatively more is applied and
therefore the cost is assumed to be only depend upon extra labour which itself is dependent on the
number of young stock present (Lyons, et al., 2012). For ‘keeping animals clean’ it was assumed it
takes 30 minutes/day which is equal to 156 hours/yr (i.e. 6 working days/week). Labour costs were
considered at 7.5 £/hour. The average per head figure was estimated based on number of cows in 19
surveyed farms (DEFRA, 2003). The costs of maintaining closed groups, use of boot-dip and over coat
data were estimated by using the data from 19 surveyed farms and assumptions presented in Table
7.

It should be noted that Ellis-Iversen et al. (2008) suggested that the studied combined intervention
package may significantly reduce the level of pathogen in a group of animals. However, it is
impossible to determine whether individual control measures included in the package would provide
control. Although application of the individual bio-security measures have been examined for their
cost and reducing risk of infection (see Lyons et al., 2012; Vosough Ahmadi et al,, 2007 ) because of
an absence of evidence for their efficacy we have estimated and considered the total cost of the
package as the cost of bio-security measure in this report.
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Table 7. Bio-security package and estimated costs of individual measures and the total costs

# Type Average cost Assumptions
(+SE) £/head/y
1 No new animals brought in 30.98 Raising heifer 1100; calf value 413; purchase

heifer price: 1100; replacement rate: 0.15;
raising all replacements internally with no
outside purchases (Chi et al., 2002).

2 No contact with other cattle 34.20(13.87) Average cost of double fencing estimated for
(double fencing) 19 surveyed farms (DEFRA, 2003).
3 No shared water sources 8.17 (2.24) Average cost of access to clean water source
estimated for 12 surveyed farms (DEFRA,
2003).
4  Keep bedding dry 4.18 Assumed no extra bedding is required and

cost only depends on extra labour (from
Lyons et al., 2012).

5 Keep animals clean 12.45 The average per head figure was estimated
based on number of cows in 19 surveyed
farms (DEFRA, 2003).

6 Maintain closed group 3.00 Based on one entry in Defra project 020144
(DEFRA, 2003).

7 Use boot-dip 0.48 (0.03) £50/boot-dip with a 3 years life

8 Use overcoat 0.30(0.05) £74 average price of overcoat with life time
of 3 years

Total 93.76

2.2.1.5 Scenarios
Two scenarios were considered for each control measure: 1) applying the control measure to all
animals on each farm and 2) targeting the control measures at young animals (under 25 months of
age)' on each farm. Table 8 and 9 summarise these estimated costs.

Table 8. Estimated cost of control measures in the UK and its four countries based on data
presented in Table 6 and Table 7.

Control measure Estimated cost of control measure (£/head/year)

Scotland England Wales NI UK
Vaccine A 5.27 5.81 6.15 6.57 5.83
Vaccine B 4.57 5.10 5.44 5.86 5.13
Probiotics (PR) 5.91 5.91 5.91 5.91 5.91
Bio-security (BS) 93.76 93.76 93.76 93.76 93.76

! For the purposes of this study young cattle were classed as animals <25 months old based on categories defined in the
Defra Cattle Book (2008) which provides descriptive statistics of cattle numbers in Great Britain for 1 June 2008.
http://archive.defra.gov.uk/foodfarm/farmanimal/diseases/vetsurveillance/documents/cattlebook-2008.pdf
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Table 9. Estimated total annual cost (m£) of the selected on-farm control measures for the UK and
its four countries under two scenarios: i) applying control measures to all animals within herds and
ii) applying control measures only to young animals (<25months).

Control Cost of control measures (m£/year)
measure
Scotland England Wales  Northern Ireland UK
Vaccine A
All animals 10.19 32.09 7.22 10.85 61.03
Only young 6.62 21.66 4.87 7.92 42.27
Vaccine B
All animals 8.83 28.09 6.39 9.69 53.66
Only young 5.91 19.67 4.47 7.29 38.32
Probiotics
All animals 11.42 32.66 6.94 9.77 61.82
Only young 21.66 4.87 7.92 42.27
Bio-security
All animals 181.17 518.26 110.08 154.98 980.98
Only young 94.21 264.31 52.84 83.43 524.13

2.2.2 Economic criteria and sensitivity analysis

Benefit-cost ratios were calculated for each of the control measures described in Table 1 by dividing
the total benefits of a given control measure by the total costs. These ratios represent how much
benefit is generated, if any, by spending one pound on control measures. If these ratios exceed one,
the control measure is considered to be economically justified and the higher the ratio the greater
the value created from the control measures. The net return equals the total benefits of the
measure minus the total costs. A sensitivity analysis was performed to assess the impacts of benefits
and costs on net returns of the control measures. Both the benefits and the costs of measures
estimated in the previous sections were changed by +10% and the total net returns recalculated.

2.2.3 Results
Benefits, costs and benefit-cost ratios of the studied control measures (excluding bio-security) under
scenario 1 and scenario 2 in Scotland, England, Wales, Northern Ireland and the UK are presented in
Figure 3, Figure 4, Figure 5, Figure 6, and Figure 7 respectively. The estimated benefit-cost ratios
(including bio-security) are presented separately in Table 10.

In Scotland under scenario 1 (Figure 3), the benefit of a group of control measures, namely Al,2;
A2,1; A2,2 and B1,2 exceed or is equal to the cost for control measures. Hence, these measures have
benefit-cost-ratios greater or equal to one (Table 10). In scenario 2 all the examined control
measures had greater benefits than the costs and therefore benefit-cost ratios of greater than one,
except Al,1 and bio-security.

In England under scenario 1 (Figure 4), in addition to the group of measures in Scotland that have
higher benefits than costs, there were other control measures that achieve a benefit-cost ratio great
than one. These were B1,1; PR1 and PR2. In general the benefit-cost ratios of these measures in
England were higher than in Scotland (Table 10). For England, all the benefits of all the measures
exceeded or equalled the costs under scenario 2 except for bio-security.
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In both Wales and Northern Ireland the costs of the control measures were far higher than the
benefits and therefore generated below one benefit-cost ratios under both scenario 1 and 2 (Figure
5 and Figure 6). This is due to the high number of cattle in both countries (1.2 and 1.6 million head in
Wales and NI respectively) and the relatively lower number of recorded human cases (77 and 48
cases in 2009 in Wales and NI) compared to Scotland, England. In 2009, there were 1.8 and 5.5
million head of cattle in Scotland and England with respective total numbers of confirmed human
cases of 237 and 957.

For the UK as a whole, under scenario 1, although the benefits of some of the interventions including
Al1,2; A2,1; A2,2 B1,2 and PR2 were very close to their estimated costs none of the measures had a
benefit-cost ratio exceeding 1. In scenario 2, Al,1; B3, B4 and BS were the only measures with
higher costs than benefits and hence benefit-cost ratios <1.
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Figure 3. Benefits, costs and benefit-cost ratios of the studied control measures (excluding bio-
security) for the two scenarios: scenario 1 applying measures to all animals and scenario 2
applying interventions only to young animals in Scotland.
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Figure 4. Benefits, costs and benefit-cost ratios of the studied control measures (excluding bio-
security) for the two scenarios: scenario 1 applying measures to all animals and scenario 2
applying interventions only to young animals in England.
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Figure 5. Benefits, costs and benefit-cost ratios of the studied control measures (excluding bio-
security) for the two scenarios: scenario 1 applying measures to all animals and scenario 2
applying interventions only to young animals in Wales.
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Figure 6. Benefits, costs and benefit-cost ratios of the studied control measures (excluding bio-
security) for the two scenarios: scenario 1 applying measures to all animals and scenario 2

applying interventions only to young animals in Northern Ireland.
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Table 10. Estimated benefit-cost ratios of the studied control measures in the UK and its four
countries under two scenarios: scenario 1 applying measures to all animals and scenario 2
applying interventions only to young animals in the UK.

Benefit-cost ratios of control measures

Al,1 Al,2 A2,1 A22 Bl11 Bl2 B2 B3 B4 BS PR1 PR2
Scenario 1
Scotland 0.57 105 1.06 100 0.8 1.00 0.79 0.68 0.70 0.05 0.85 0.92
England 070 129 130 123 1.06 124 097 0.84 0.87 0.07 1.15 1.26

Wales 0.08 0.14 0.14 0.13 0.12 0.14 0.11 0.09 0.10 0.01 0.13 0.15
NI 001 0.01 001 001 001 001 0.01 001 0.01 000 0.01 0.01
UK 051 094 095 090 0.77 091 0.71 0.62 064 0.05 0.8 0.93
Scenario 2

Scotland 0.8 157 158 150 131 154 121 105 1.08 0.10 146 1.59
England 1.00 18 186 176 156 184 144 125 129 0.14 174 190

Wales 0.11 0.20 0.20 0.19 0.17 0.20 0.16 0.14 0.14 0.02 0.19 0.21
NI 0.01 0.02 0.02 002 0.01 002 001 001 001 0.00 0.02 0.02
UK 072 132 133 126 112 131 103 0.89 092 0.10 1.24 1.36

Ranking the interventions separately in each country and UK, indicated that, for scenario 1, vaccine
A2,1 achieved the first rank in Scotland, England and the UK and probiotics PR2 achieved the first
rank in Wales and Northern Ireland (Table 11). In Scotland and England vaccine Al,2, for Wales
vaccine A2,1 and for NI probiotics PR1 were in ranking 2. Probiotics PR2 was in ranking 3 in England
whereas rank 3 in Scotland, Wales and NI belonged to vaccines A2,2, Al1,2 and A2,1 respectively.
Al1,1; B2, B3, B4 and BS consistently ranked poorly in all the countries under both scenarios (Table
11).

Probiotics PR2, scenario 2, achieved the highest ranking for all countries with vaccine A2,1 ranked
second in Scotland, England and the UK for scenario 2, and vaccine B1,2 ranked second in Wales and
NI. Ranked third was vaccine A1,2 in Scotland and England and vaccine A2,1 in Wales and NI (Table
11).

When all the measures were ranked across all of the countries in a single list (Table 12), control
measures achieved higher rankings in England followed by Scotland then the UK. A2,1, A1,2 and PR2
ranked 1% to 3" in England. Bio-security, and vaccines Al,1 and B3 achieved the lowest overall
rankings.

In summary, probiotics PR2 and vaccines Al,2, A2,1, A2,2 and B1,2 were ranked higher than other
control measures in terms of benefit-cost ratios.

25



Feasibility of E. coli 0157 on-farm controls Evidence Review

Table 11. Ranking of control measures based on the estimated benefit-cost ratios for each country
and the UK under scenarios 1 and 2.

Benefit-cost ratios of control measures
A1,1 Al,2 A21 A22 B11 B1,2 B2 B3 B4 BS PRl PR2

Scenario 1

Scotland 11 2 1 3 6 4 8 10 9 12 7 5
England 11 2 1 5 7 4 8 10 9 12 6 3
Wales 11 3 2 6 7 4 8 10 9 12 5 1
NI 11 4 3 6 7 5 8 10 9 12 2 1
UK 11 2 1 5 7 4 8 10 9 12 6 3
Scenario 2

Scotland 11 3 2 5 7 4 8 10 9 12 6 1
England 11 3 2 5 7 4 8 10 9 12 6 1
Wales 11 4 3 6 7 2 8 10 9 12 5 1
NI 11 4 3 6 7 2 8 10 9 12 5 1
UK 11 3 2 5 7 4 8 10 9 12 6 1

Table 12. Overall ranking of the studied control measures based on the estimated benefit-cost
ratios under scenario 1 and 2.

Benefit-cost ratios of control measures
Al,1 Al,2 A2,1 A2,2 Bl11 Bl,2 B2 B3 B4 BS PR1 PR2

Scenario 1

Scotland 32 9 7 10 20 11 24 29 27 47 22 16
England 28 2 1 5 8 4 12 23 19 45 6 3
Wales 44 36 35 39 40 37 41 43 42 59 38 34
NI 58 51 50 53 54 52 55 57 56 60 49 48
UK 33 14 13 18 25 17 26 31 30 46 21 15
Scenario 2

Scotland 32 9 8 12 19 11 24 27 26 46 13 7
England 29 3 2 5 10 4 14 22 20 45 6 1
Wales 44 37 36 39 40 35 41 43 42 58 38 34
NI 59 51 50 53 54 49 55 57 56 60 52 48
UK 33 17 16 21 25 18 28 31 30 47 23 15

The effect of increasing and decreasing the benefits and the costs by +10% on net return of the
control measures varied in different countries and for different measures. The minimum effect was
observed in Wales and Northern Ireland where the reported occurrence of E. coli 0157 was
considerably lower in the human population and the changes had little impact on the net returns. In
general, a 10% increase or decrease of the costs had a greater impact on the net return in all the
countries. The net return for B1,2 and A2,2 in Scotland and B2 and B1,1 in England under scenario 1
were very sensitive to these changes and could change the outcome of the analysis. In the UK a 10%
decrease in costs or 10% increase in benefits of PR2, A2,1 and A1,2 could change net return from
negative to positive figures.
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Figure 8. The difference in net return (blue bars) in scenario 1 caused by changing the costs (black
error bars) and benefits (red error bars) by +10%.

2.2.4 Summary
The results show that administration of vaccines and probiotics as on-farm control measures for E.
coli 0157 in young animals and in some cases for all cattle in the studied countries and in the UK
may payback their costs. The outcome is dependent on the fraction of the cattle population that are
vaccinated and its associated costs, but primarily on the preventable human losses that combines
the quantity of annual human cases and the severity of illnesses.

A range of efficacy levels for the two types of commercially available vaccines have been reported in
the reviewed papers and as a consequence these approaches achieved both high (e.g. A2,1 and
B1,2) and low (e.g. A1,1 and B3) benefit-cost ratios (Table 10, Table 11 and Table 12). However the
results show greater difference within the calculated cost-effectiveness than between the calculated
cost-effectiveness of the two types of vaccine. The efficacy of probiotic was based on one study in
which it was found to be highly effective. PR2 (reduction in shedding levels achieved) in particular
achieved a benefit-cost ratio greater than one in England and close to one in Scotland and the UK.
This indicates that the possibility of usage of probiotics as an on-farm control measure should not be
ignored, though the feasibility of in-feed administration to grazing cattle is questionable. In contrast
to probiotics, the considered bio-security package achieved benefit-cost ratios that were
consistently below one. This was due to the high estimated implementation costs — in line with those
of previous estimates (e.g. Defra, 2003). This result indicates that, based on the evidence which is
currently available, bio-security alone does not appear to provide a viable control option for E. coli
0157 due to the costs associated with its implementation and uncertainty over its efficacy. However,
it must be considered that increased bio-security may have additional benefits for the producer
through the control of other diseases though these benefits have not been quantified and the
measures cannot be considered as routine to UK production systems.

It is concluded that given the assumptions used, the models show that implementing vaccination
and probiotics for all the cattle population in Scotland and England gives rise to benefits that cover
costs whereas this is not the case in Wales and Northern Ireland. When targeting only young cattle,
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assuming the same efficacy levels, both the studied vaccines and probiotics gave benefits greater
than costs in Scotland, England and the UK. Implementing this approach in Wales and Northern
Ireland in isolation led to costs that did not cover the benefits. However, for all comparisons, the
benefits i.e. human losses avoided are extremely uncertain, likely to be variable (Roberts et al, 2000;
Havelaar, et al., 2004; Frenzen et al., 2005; Frenzen, 2007; Pollock, 2010; Tariq et al., 2011) and give
rise to high publicity with attendant anxiety, unpredictable direct and indirect losses and very severe
consequences (Griffin, 2010). The costs of control measures on the other hand are likely to be more
certain and have minimal impact beyond the direct costs imposed on farming businesses and those
elsewhere in the food marketing chain likely to absorb them. In this situation the precautionary
principle could be justified i.e. benefit-cost ratios less than 1 may not rule out control actions if risk
aversive behaviour was adopted by decision makers concerned.
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3. Drivers and barriers of adoption of control options: Behavioural
analysis

3.1 Introduction
The study analyses the impact of a priori determinants of adoption of E. coli 0157 control measures
by cattle farmers in the UK. We used two datasets collected through a stratified telephone survey of
405 cattle farmers (split 147 England, 123 Wales, 101 Scotland and 34 Northern Ireland) and an
online survey of 91 farmers that deliberately open their farms to the public (mostly LEAF farm
members) in the UK.

The surveys’ results give an insight into the cattle farmers’ and ‘open’ farmers’ attitudes and
behavioural intentions towards E. coli 0157 control. Applying E. coli 0157 control measures on-farm
is assumed to decrease the risk of transmission of E. coli 0157 disease from livestock to humans and,
implicitly, reduce the risks posed by E. coli 0157 to human health. Understanding which
determinants influence farmers’ behavioural intentions and, potentially, behaviour, would assist an
ambition of behavioural change.

3.2 Literature review
There is an increasing amount of literature looking at farmers’ attitudes and behaviour towards
livestock disease control. Most studies acknowledge the impact of socio-demographic and economic
factors, and access to information on attitudes and behaviour towards animal disease control. Most
studies reviewed in this section were undertaken in the UK, however many of their findings were
similar to some of studies done in other European countries, the United States of America, Australia
and New Zealand, some of which are also mentioned in this section.

Farmers’ socio-demographics and attitudes towards animal health/bio-security measures have an
important role in farm decision-making processes. Farmer’s age, education, experience, household
status have all been shown to have an effect on behaviour (Ellis-Iversen et al., 2010; Fairweather and
Keating, 1994; Gasson, 1973). While younger farmers with larger herds and dependents are more
likely to engage with an eradication programme, older farmers with no successors are less likely to
implement changes in their management systems (BVA 2005; Tuyttens et al., 2007). Education and
training have been shown to enhance and influence farmers’ willingness to implement a change in
management practices (Austin et al., 2001; Gasson, 1998). This, together with farmers’ ability to
understand the problemes, risks and potential impacts will influence farmers’ behaviour and attitudes
to animal health and animal disease control/bio-security (Chilonda and Van Huylenbroeck, 2001).
Farmers’ ability to understand information on bio-security issues and other aspects of disease
control will influence their perceived risk of a disease outbreak. For instance, exotic diseases which
have not been present in a system for a prolonged time are considered to be low risk and farmers
are more likely to behave in a ‘risky’ manner. Conversely, in an outbreak situation the perceived and
potential risks are elevated and the likelihood of farmers’ implementing bio-security measures
increases significantly (Coleman et al., 1998; Delabbio, 2004; Ekboir, 1999; Lindberg et al., 2006).

A farm’s physical attributes will influence what bio-security measures are required and the level of
investment (financial or labour) needed. Farmers perceive the level of investment needed to
implement bio-security measures to be expensive, involving either an increase in management effort
with a higher demand on labour and time (Dwyer et al., 2007; Gunn et al., 2008; Hubbard et al.,
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2007; Morgan-Davies et al., 2006) or requiring changes such as building improvements or
maintenance of boundaries (Bewsell and Monaghan, 2007; Brennan et al., 2008). The financial
circumstances of the farm will contribute largely to the type of measures farmers can afford to
implement (Chilonda and Van Huylenbroeck, 2001; Stott et al., 2003; Tuyttens et al., 2007).

Another factor influencing farmer behaviour is the access to information on disease control/bio-
security measures and animal health issues. The source of the information is key as some studies
found that farmers tend to distrust governmental or scientific bodies while placing more reliance on
other farmers and veterinarians (Bingham et al., 2008; Heffernan et al., 2008; Olmstead and Rhode,
2007; Palmer et al., 2009). This means that farmers are more likely to act on the information given to
them by their veterinarians or by someone with whom they have built up a trusting relationship
(Lindberg et al., 2006; Marshall et al., 2006; Mills et al., 2006).

Some studies found that farmers might perceive the requirements of regulation to be confusing or
less appropriate to the needs of their farm, which might have a negative impact on their uptake of
disease control/bio-security measures (Gunn et al., 2005; Moore and Payne, 2007). Demonstrations
of successful implementation of bio-security measures and their benefits will increase the level of
uptake (Braun et al., 2006).

3.3 Data

3.3.1 Telephone survey
The sampling frame was derived from the June 2010 Survey of Agriculture and Horticulture for
England, Wales, Scotland and from the Public Health Information System data for Northern Ireland
and included all holdings with cattle. The criteria for inclusion in the study were as follows:

1. main farm type (classification derived from the June 2010 survey information as the standard
measure of farm activity and type; to be classed in a particular area, a holding must have at least
two-thirds of its activity in one particular area, otherwise it is deemed to be of mixed type);

2. farm size (using only holdings which have a standard labour requirement (SLR) greater than 0.25
FTE (Full Time Equivalent) to avoid inclusion of hobby farmers);

3. stocking density or LFA marker (used in place of stocking density when data not available);

4. livestock groups (holdings can either have dairy and/or beef - any one activity or all);

g

region (England, Wales, Scotland and Northern Ireland).

A stratified sample was drawn from this population in which the sample had the same proportionate
split of holdings according to farm type (309 beef and 96 dairy cattle farms). Farmers were removed
from the sample if they met any of the following criteria: they were no longer active on the register
(ceased farming); they were listed as a ‘stop’ (people to whom no correspondence was sent, e.g.,
recent bereavements).

During the three weeks prior to the survey (April 2011), 1420 opt-out letters were sent to farmers in
England, Scotland, Wales and Northern Ireland. The opt-out letter stated the aim of the survey,
approximate duration of the interview, underlined that the survey was voluntary and that it ensured
respondent anonymity. The letters sent to the Welsh farmers were written in English and Welsh.
Farmers who did not wish to participate were asked to return an enclosed form in a reply paid
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envelope provided, within one week. Two to three weeks were allowed for opt-out letters to be
returned by farmers before the survey started, and 81% of the farmers contacted by postal mail
(opt-out letters stage) did not return their opt-out letters and implicitly agreed to participate in the
telephone interview.

A pilot survey of 10 farmers from England, Scotland, Wales and Northern Ireland was conducted to
identify any changes needed to the questionnaire before administration.

The telephone survey took place during May-June 2011. Overall, 405 farmers were contacted by
telephone for the interview and 405 completed questionnaires were obtained forming a
representative sample at the UK level (147 England, 123 Wales, 101 Scotland and 34 Northern
Ireland).

The average duration of the interview was 17 minutes. The interviews were not audio-recorded but
notes were taken by the interviewer and answers compiled in an SPSS database. Farmers were
reassured that all information provided would be completely anonymous in any subsequent reports
or publications and that they and their farms would never be individually identifiable. Any farmers
wishing to opt out after the data was collected were able to do so.

The questionnaire included questions on:

e socio-demographic information about the farmer (gender, age, education)

e farm economic information (status with respect to the farm holding, total farm land area,
number of livestock, full-time and part-time labour, share of income from livestock
production, organic certification, open farm characteristics, proportion of farm income
dependent on opening to the public)

e access to information sources

e knowledge about E. coli 0157

e attitudes as regards the use of control measures for E. coli 0157

e perceived benefits of controlling E. coli 0157

e perceived responsibility in controlling E. coli 0157

¢ influence on business of factors such as regulations and E. coli 0157 outbreaks

e perceived practicality of bio-security measures

e intentions to change farm size

e intentions to change public access to the farm

e intentions to change E. coli 0157 control measures on-farm

e willingness to use E. coli 0157 control measures.

The complete questionnaire used in the telephone survey is presented in Appendix B1. Before the
analysis, all the variables in the dataset were checked and corrected for errors, particularly out-of-
range values.

3.3.2 Online survey
The online survey took place after the telephone survey, during August-September 2011, and 91
completed questionnaires were obtained.

Communication with statisticians from Defra, Scottish Government, Welsh Government, DARDNI
and FSAS, confirmed there is no Government-held list of open farms and, consequently the number
or the types of open farms that exist cannot be estimated. A number of farm networks exist, such as
Linking Environment And Farming (LEAF) and the National Farm Attractions Network (NFAN) that
record open farms. However there are believed to be open farms that are not part of any networks
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and the LEAF database includes amongst these open farms those that only allow public access for
“Open Farm Sunday” and who may not consider themselves as open farm attractions. Thus, it was
not possible during this study to find reliable information as regards the total number of farm
attractions open to the public in the UK. Therefore, we cannot confirm that this is a representative
sample for open farm attractions and the results of the analysis of the online survey data should be
interpreted with caution. The online survey was directed to the cattle farmers who were members
of LEAF and recorded by LEAF as opening to the public. LEAF circulated our invitation to their
members to participate in the survey (which was only open to LEAF members) and 91 responses
were received.

The questionnaire was built based on the telephone survey questionnaire, however it included more
guestions specifically directed to farms that open to the public. In addition to the questions included
in the telephone survey questionnaire, the online questionnaire included questions on ways in which
livestock were accessible to the public, number of public visitors (including children younger than 10
years old) to the farm per year and some open-ended questions on attitudes and perceptions of E.
coli 0157 control measures. The complete questionnaire used in the online survey is presented in
Appendix B2.

3.4 Methodology

We used structural equation models (SEM) with observed and latent variables to test the influence
of a priori identified determinants on behavioural intentions towards E. coli 0157 control. SEM is a
statistical technique for testing and estimating causal relationships amongst variables, some of
which may be latent, based on a combination of statistical data and qualitative causal assumptions.
Latent variables are not directly observed but inferred from other variables that are observed and
directly measurable (Bollen, 1989). Examples of latent variables are constructs like extraversion,
spatial ability, self-efficacy, and attitudes (Borsboom, 2003).

While the idea of causality may be controversial (Mueller, 1996), SEM is not intended to discover
causes but to assess the soundness of the causal relationships a priori identified in the scientific
literature. Hence it is mostly used as a confirmatory analysis/theory testing tool.

The basic SEM consists of two parts, namely the measurement model (which specifies the
relationships between the latent variables and their constituent indicators), and the structural model
(which designates the causal relationships between the latent variables). The measurement model is
similar to factor analysis, where latent variables represent ‘shared’ variance, or the degree to which
indicators ‘move’ together. The structural model is similar to a system of simultaneous regressions,
with the difference that in SEM some variables can be dependent in some equations and
independent in others.

The model is defined by the following system of three equations in matrix terms (J6reskog and
Sérbom, 2007):

The structural equation model: n=Bn+I'é¢+<
The measurement model for y: y= Ay77 +&
The measurement model for x: X=ASL+0
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Where: 77 is an m*1 random vector of endogenous latent variables; & is an n*1 random vector of
exogenous latent variables; B is an m*m matrix of coefficients of the 77 variables in the structural
model; I' is an m*n matrix of coefficients of the & variables in the structural model; £ is an m*1
vector of equation errors (random disturbances) in the structural model; y is a p*1 vector of

endogenous variables; x is a g*1 vector of predictors or exogenous variables; Ay is a p*m matrix of

coefficients of the regression of y on 77 ; A, is a g*n matrix of coefficients of the regression of x on

& ; € isap*1vector of measurement errorsiny; O isaq*1 vector of measurement errors in x.

This study estimates SEM with the normal-theory maximum likelihood (MLE) method using the
statistical package Lisrel 8.80 (J6reskog and Sérbom, 2007).

Additionally, we used multiple logistic regression (e.g., for the smaller samples at regional level,
where SEM could not be applied). Logistic regression is useful for situations in which one wants to be
able to predict the presence or absence of a characteristic or outcome based on values of a set of
predictor variables. It is similar to linear regression but is suited to models where the dependent
variable is dichotomous. Logistic regression coefficients can be used to estimate odds ratios for each
of the independent variables in the model. The interpretation of the results of logistic regression
analysis is done using statistical tests, e.g., Wald statistic (which is used to provide the statistical
significance for each coefficient estimated, with the significance coefficient indicating the
significance level of the Wald statistic) and Nagelkerke R-square (which measures the overall
significance of the regression).

3.5 Results

3.5.1 Statistical analysis of data collected through the telephone survey

3.5.1.1 Demographics
Detailed results of the statistical analysis are presented in Appendix Al. Here we briefly present
some statistics for the total sample. Namely, as regards gender distribution, the sample consisted of
85% male farmers and 15% female farmers. Age distribution showed 38% of farmers under 50 years
old, 40% between 51-65 years old and 22% over 65 years old. As regards educational level, 45% of
farmers finished school, 42% finished college and 12% finished university.

With respect to farm holding, most farmers (61%) owned their farms, 25% were partly
tenants/partly owners and 12% are tenants. There was a high variation between the countries as
regards farm ownership, from 50% in England, 64% (each) in Scotland and Wales, to 88% in Northern
Ireland, however this variation was not representative as the Northern Ireland sample size was very
low.

As regards labour, 90% of farmers (85% of dairy farmers and 91% of beef farmers) had up to 3 full
time people working on the farm, with 6% of farmers (12% of dairy farmers and 4% of beef farmers)
having between 4-10 full time people working on the farm. While the majority (65%) of farmers did
not hire part time labour, a third (33%) of farmers (39% of dairy farmers and 31% of beef farmers)
hired up to three part time workers and 2% of farmers (2% of dairy farmers and 2% of beef farmers)
hired more than three part time workers.

As regards the number of cattle on beef cattle farms, 27% of beef farms had up to 100 beef cattle;
50% had between 100-200 beef cattle; and 23% had more than 200 beef cattle. As regards the
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number of cattle on dairy cattle farms, 14% of dairy farms had up to 50 dairy cattle; 25% had
between 50-100 dairy cattle; 27% had between 100-200 dairy cattle; and 34% had more than 200
dairy cattle.

About two thirds of farmers (63%) used an animal health plan to manage the health of their
livestock.

About 5% of farmers surveyed had organic certification.

As regards income (Figure 9a,b), 75% of farmers had half or more of their income coming from
livestock production and only about 5% of farmers had more than 5% of their income dependent on
opening to the public.

a) b)

BNone M100%

Less M50-99%
.thanrta [5-49%

quarter <5
DLess

than half

Half or
.more

Figure 9 a). Proportion of income from livestock production (i.e. direct sales plus subsidy support)
in total farm income; b). Proportion of income from opening to the public in total farm income

3.5.1.2 Knowledge

As regards E. coli 0157 awareness, 27% of farmers had not heard of E. coli 0157 before they were
contacted through the telephone survey. This might be reflected in the fact that just under a fifth
(18%) of farmers were either unaware or did not agree that E. coli 0157 causes disease in people
and that some respondents demonstrated a lack of understanding with regard to the different
potential means of E. coli 0157 transmission (Figure 10a-g). Namely, more than a third (38%) of
farmers either did not agree or did not know that livestock were an important source from which E.
coli 0157 spreads, about a quarter (26%) did not agree/did not know that people touching
calves/cows could potentially become infected with E. coli 0157, and almost half (48% and,
respectively 46%) did not agree/did not know that E. coli 0157 could contaminate produce such as
lettuce, apples, spinach or rural drinking water. Additionally, 19% of farmers did not agree and a
further 33% did not know that E. coli 0157 could be present in raw milk. It was also interesting that
14% of farmers did not know that E. coli 0157 could be present on raw meat. This raises concern
over a lack of awareness with regard to the risks associated with E. coli 0157 and might imply that
not all farmers recognise the importance of controls to prevent cross-contamination.
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Figure 10 Knowledge about E. coli 0157. a). E. coli 0157 causes disease in people; b). People
touching calves/cows may become infected with E. coli 0157; c). Livestock are an important
source from which E. coli 0157 spreads; d). E. coli 0157 can be present on raw meat; e). E. coli
0157 may contaminate produce such as lettuce, apples, spinach; f). E. coli 0157 can be present in
raw milk; g). E. coli 0157 may contaminate rural drinking water. Note that charts may not add up
to 100% due to rounding of figures.

3.5.1.3 Benefits of and responsibility for controlling E. coli 0157 on-farms
As regards perceived beneficiaries of on-farm controls to reduce E. coli 0157 in cattle, the majority
of farmers (75%)’ thought that either all (farmers, processors, retailers, public and government) or
specifically farmers (14%) would benefit (Figure 11).

7 .
Some farmers answered ‘yes’ to more than one option.
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Figure 11. Perceived beneficiaries of on-farm controls to reduce E. coli 0157 in cattle

There was a significant correlation between farmers’ perceptions about who benefits from on-farm
controls to reduce E. coli 0157 in cattle and their attitudes towards potential benefits/losses due to
the use/lack of E. coli 0157 control. This might imply that farmers who perceive themselves
(together with all others involved) as beneficiaries of E. coli 0157 control are more likely to have
stronger attitudes towards E. coli 0157 control.

A high majority (93%) of farmers agreed/strongly agreed that for them it is very important that they,
together with other UK livestock owners, take action to control the infections in animals that may
affect humans. About a third (31%) of farmers agreed/strongly agreed that using control measures
for E. coli 0157 in cattle on-farm would lead to an increase in the price for their produce. More than
half (53%) of farmers agreed/strongly agreed that using control measures for E. coli 0157 in cattle
on-farm would enhance their reputation with consumers/customers.

A high majority (83%) of farmers agreed/strongly agreed that their business would be adversely
affected if E. coli 0157 infection in a person was linked to their farm. Half (50%) of farmers
agreed/strongly agreed that if they did not use control measures for E. coli 0157 in cattle on-farm,
they might get sued in the courts. More than a third (39%) of farmers agreed/strongly agreed that if
they did not use control measures for E. coli 0157 in cattle on-farm, they might lose the single farm
payment.

Only around 19% of farmers agreed that E. coli 0157 might be present in cattle on their farm,
including 3% who strongly agreed with this statement.

As regards perceived responsibility for controlling E. coli 0157 on farms, the majority of farmers
(86%)® stated that responsibility either remains with them or it is to be shared equally between
farmers and all others involved (processors, retailers, public and government) (Figure 12).

8 .
Some farmers answered ‘yes’ to more than one option.
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Figure 12. Perceived responsibility for controlling E. coli 0157 on-farms

3.5.1.4 Sources of information on E. coli 0157
As regards sources of useful information on E. coli 0157, most farmers’ (79%) stated media,
followed by veterinary surgeons (44%), government (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh
Government) (33%), other farmers (23%), and industry organisations (19%). The other sources (open
days/farm demonstrations, internet, agricultural consultants and sales people) were found useful by
a lower proportion of farmers (7-11%) (Figure 13).
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Figure 13. Sources of useful information on E. coli 0157

3.5.1.5 E. coli 0157 control
This section relates to farmers’ willingness/ability to implement a control on farm. Based on the
review of scientific literature, three main types of E. coli 0157 control have been identified, namely

° The percentages relate only to those farmers who had heard of E. coli 0157 prior to the survey (73% of the

total sample).
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vaccination, additives in feed or water, and more general biosecurity measures. Farmers were asked
whether they were willing to use vaccination and additives and about the practicality of applying
biosecurity measures to control E. coli 0157 on their farms.

a) Vaccination

Whilst nearly 60% of farmers said they would be willing to use a treatment such as two doses of
vaccine that would cost £5 to buy for each animal every year and given to 3-18 months old cattle,
about 41% would currently be unwilling to use a vaccine treatment. For the majority of these
farmers (91%) one of the reasons was lack of information about vaccination, for two thirds of them
(69%) the cost was too expensive, whilst around half of them (49%) said that it would take too much
time to administer. However, 61% of them said that they would be encouraged to use vaccination if
it was part of a national program to benefit the reputation of the industry, while 44% of them said
that they would be encouraged to use vaccination if it was used by other farmers (Figure 14).

The cost is too Doing this would take too I would need more .
expensive much time information before using a vaccine

mStrongly
disagree
Mpisagree
Neither
disagree
Dnor
agree
MAgree
Strongly
Dagree
Don't
.know

I would be encouraged to use | woyld be encouraged to use
vaccination if it was used by vaccination as part of a national
other farmers that | know program to benefit the reputation

of the industry

Figure 14. Reasons for not being willing/incentives to use a treatment such as two doses of vaccine
that would cost £5 to buy for each animal every year given to 3-18 months old cattle

There were no significant differences between dairy and beef farmers as regards their willingness to
use vaccination - 60% of dairy farmers and 58% of beef farmers answered positively. There were no
significant differences between dairy and beef farmers as regards their reasons for lack of
willingness (money, time, information). As regards incentives to use vaccination, a slightly higher
proportion of dairy farmers (50%) as compared to beef farmers (42%) stated that they would be
encouraged to use vaccination if it was used by other farmers. The opposite situation was shown as
regards use of vaccination if it was part of a national program to benefit the reputation of the

industry (62% of beef farmers answered positively as compared to 58% of dairy farmers).
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Farmers were given the opportunity to state other reasons for not being willing to use a treatment
such as two doses of vaccine that would cost £5 to buy for each animal every year and given to cattle
aged 3-18 months old.

Many comments were information/advice related, such as ‘if the vet agreed it was a good idea’, ‘if |
was 100% convinced of the safety’, ‘I would like to see a lot more research into the effects the
vaccine might cause in the cattle’, ‘if there was a test that showed background levels and | was
found to be at risk’, ‘vaccination would only keep the animal free of any effects of the bacteria and
not the people who it seems are more affected by it’, ‘if you give a vaccine the beasts might lose
their immunity’.

Many farmers stated they would be willing to vaccinate only where there was clear evidence of
disease, such as ‘if | had a problem on my farm or it was in the area | would use it’, ‘evidence that it's
causing a problem further down the food chain’, ‘l don't like giving vaccines for no reason, only if we
have a problem’, ‘I don't think the problem is serious enough’, ‘l don't like blanket vaccinations’, ‘it
depends on the risk factors as to what we do. We have been down that route with Bluetongue and it
was a big job to do. Few other farmers in the area vaccinated and then we were declared a low risk
area, so we felt we had wasted time and money’.

Some comments were regulation related, such as ‘if it was obligatory’.

Many farmers stated that it would need to be done in coordination with other vaccines, ‘it conflicts
with other vaccinations’, ‘need to do at the same time as TB tests if possible’, ‘it would cause
excessive stress to the animals, they go through enough already with tagging etc.’, ‘depends if it
could cover other illnesses’.

Others were farm type related comments, such as ‘I'm an organic farmer so vaccines are really
difficult to implement’.

Others were responsibility driven answers, such as ‘I think there is another part of the food industry
which should be dealing with E. coli, somewhere which is more sterile, like the slaughterhouse’ or ‘it
isn't just the farms that should be doing something about it’.

Some gave cost benefit related answers, such as ‘need to know the benefits’, ‘the government
would have to pay’, ‘should be funded by others, we cannot afford it’, ‘if it was subsidised, cheaper
and proven to be necessary we would use it’, ‘it would need to be a significant advantage to us
before we could afford it, we vaccinate a lot as it is’.

Some farmers mention this in relation to their customers, namely ‘if it was specified by our
customers’ or ‘if | could pass the cost on to our customers’. One farmer said he does not think
‘vaccination is the correct control method to use’.

b) Additives
Whilst about 40% of farmers said they would be willing to use a treatment such as additives on a
daily basis in feed or water for a group of animals which would cost £15 per year per animal, about
60% would currently be unwilling to use additives. For the majority of these farmers (88%) one of
the reasons was lack of information about this measure, 79% of them mentioned cost (too
expensive) and half of them (53%) said that it would take too much time. However, 58% of them said
that they would be encouraged to use additives if this was part of a national program to benefit the
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reputation of the industry, while 43% of them said that they would be encouraged to use additives if
they were used by other farmers (Figure 15).

The cost is too Doing this would take too | would need more information
expensive much time before using an additive
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I would be encouraged to I would be encouraged to use
use additives if used by additives as part of a national
other farmers that | know program to benefit the reputation

of the industry

Figure 15. Reasons for not being willing/incentives to use additives on a daily basis in feed or
water for a group of animals which would cost £15 per year per animal

There were no significant differences between dairy and beef farmers as regards their willingness to
use additives - 41% of dairy farmers and 39% of beef farmers answered positively. As regards their
reasons for lack of willingness, a slightly higher proportion of beef farmers (81%) strongly
agreed/agreed that the cost was too expensive as compared to dairy farmers (74%). Similarly, 89%
of beef farmers strongly agreed/agreed that they would need more information as compared to
dairy farmers (81%). As regards incentives to use vaccination, a slightly higher proportion of dairy
farmers (49%) as compared to beef farmers (42%) stated that they would be encouraged to use
additives if used by other farmers. The opposite situation was shown as regards use of additives if it
was part of a national program to benefit the reputation of the industry (58% of beef farmers
answered positively as compared to 53% of dairy farmers).

Farmers were given the opportunity to state other reasons for not being willing to use additives on a
daily basis in feed or water for a group of animals which would cost £15 per year per animal.

Most farmers mentioned implementation difficulties, ‘it is difficult to monitor because they are
outside part of the year’ or ‘I would be concerned about getting the right dose down them given that
they are outside mainly’, ‘I would not be that sure that every animal would get the benefit of the
additive’, ‘you don't know that every animal is getting a proper dose’, ‘not all the animals would get
a dose when they're feeding on grass. Some animals drink from the ditches in some of the fields so
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they wouldn't get it there either’, ‘we don't use feeding or water troughs often enough for it to be a
viable option if needed’, ‘it wouldn't be practical as we have watering holes in the fields’'.

Many comments were information/advice related, such as ‘I would worry that it wasn't safe for
humans and animals’, or ‘if it wouldn't have any long term effect’, ‘if our vet recommended it’,
‘make sure they don't have any side effects’.

Many farmers stated they would be willing to use additives only when there was clear evidence of
disease, such as ‘I don't think such measures are needed as the problem is so low that it isn't a
problem that has affected anyone | know and feel it is something more for those farms which are
open to the public’, ‘if we had outbreak on the farm | would be encouraged to use it’, ‘if there was a
test that showed background levels and | was found to be at risk’.

Some comments were regulation related, such as ‘if it was compulsory we'd do it’ or ‘I would only
use this if | was forced to’. One farmer said he would use additives ‘as part of an accreditation
scheme’. Another farmer said that ‘you have to have a licence to mix minerals so more people would
have to be licensed’.

Some farmers stated that it would need to be done in coordination with other measures, ‘would be
good if it had other benefits, such as preventing other illnesses’, ‘1 would rather vaccinate than
medicate’, ‘I prefer a vaccine, the problem with additives is you don't know if all animals have had
some or not’. .

Others were farm type related comments, such as ‘I would be concerned about our organic status’.

Others were responsibility driven answers, such as ‘it isn't just the farms that should be doing
something about it’.

Some gave cost benefit related answers, such as ‘if it was funded by the government’, ‘if there was a
government subsidy | would be more likely to consider it’, ‘it's a good idea, but expensive’.

Some farmers mention this in relation to their customers, namely ‘if it was specified by our
customers’ or ‘once people start hearing that farmers are feeding additives to livestock, they are
unlikely to want to eat meat from such farms who carry out such a thing’.

c) Biosecurity
In addition to the two aforementioned specific treatment measures (vaccine and additives), farmers
were asked to state their willingness to pay (money or time per animal per year) to ensure that E.
coli 0157 was not present on own farm.

While almost half of the farmers (47%) indicated that they would be willing to pay £1 to £5 and a
seventh of farmers (14%) more than £5 per animal per year to ensure that E. coli 0157 was not
present on own farm, almost a sixth (17%) of farmers answered that they would not be willing to
spend any money. A tenth (11%) of farmers would be willing to spend time on a daily basis (30
minutes per day) to ensure that E. coli 0157 was not present on own farm, however about a fifth
(18%) would not spend more than one day per year and about an eighth (12%) of farmers would not
be willing to spend any time at all (Figure 16).
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Figure 16. Willingness to pay (money or time per animal per year) to ensure that E. coli 0157 is not
present on own farm

As regards their willingness to pay money per animal per year to ensure that E. coli 0157 was not
present on own farm, a higher proportion (52%) of dairy farmers were willing to pay £1 to £5 as
compared to beef farmers (45%), while a lower proportion (13%) of dairy farmers were not willing to
pay any money as compared to beef farmers (18%). In terms of time spent to control E. coli 0157,
dairy farmers showed slightly higher willingness, especially as regards weekly commitment (32%
dairy farmers as compared to 24% beef farmers would be willing to spend 30 minutes per week).

Additionally, farmers were asked about the practicality of specific biosecurity measures (Figure 17).
The majority of farmers found as practical/very practical the following measures: separating animals
into different age groups for the majority of the time (74%), keeping bedding dry and replacing
contaminated/wet bedding on a daily basis (65%), quarantine and testing of livestock brought to the
farm (57%) and cleaning feed troughs daily (54%). Reducing current livestock numbers on the farm
and disinfecting the animal sheds/pens weekly were found to be not at all practical by 44% and,
respectively, 40% of farmers.
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Figure 17. Farmers’ perceptions about the practicality of specific biosecurity measures

3.5.2 Econometric analysis of data collected through the telephone survey

3.5.2.1 Structural equation model results
Based on a review of the scientific literature and expert opinion, main behavioural determinants
were identified and subsequently translated in a number of categories of questions incorporated in
the questionnaire. Factor analysis was used to group the different questions (indicators) and build
eight factors/latent variables, each of them based on a number of indicators, which loaded
significantly on the same factors. These are:

o willingness to pay (money or time per animal per year) to ensure that E. coli 0157 is not
present on own farm;
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and its underlying determining factors:

e farm type — dairy or beef;

e use of a Health Plan written for the farm with assistance from the farm’s veterinary surgeon
to manage the health of livestock;

e proportion of farm income dependent on opening to the public;

e source of general information for managing the farm, such as other farmers, media,
consultants, sales people, veterinary surgeons and the government;

e perceived effect of reports/ experience/ incidents of E. coli 0157 outbreaks or incidents on
the way of managing business during the past five years;

e perceived practicality of specific bio-security measures on-farm;

e attitudes towards use of control measures for E. coli 0157 in cattle on-farm.

The structural equation model was built to reflect the potential relationships between the latent
variables based on empirical evidence (literature and expert opinion) and assess the strength of
these relationships, i.e., how much these variables influence one another and primarily the
behavioural willingness. For instance, the literature has consistently confirmed that more informed
farmers are more likely to implement animal disease control on their farms; that attitudes towards
disease control will influence intentions to control and actual behaviour; that perceived effect of
outbreaks will lead to stronger willingness to control disease; that financial issues will always affect
behaviour and/or behavioural intentions (in this case, proportion of farm income dependent on
opening to the public is expected to influence farmers’ willingness to control disease); that farmers
will adopt control measures if these measures are perceived practical/suitable for their farms.

The structural equation model is able to assess the individual effects between variables and the
overall effect of all determinant variables mentioned above on the behavioural willingness to control
E. coli 0157 on-farm. As each variable will influence behavioural willingness both directly or
indirectly (through their effect on other variables in the model, which in turn will directly influence
behavioural willingness), the variance explained by the model is higher than when other techniques,
such as regression analysis, are used.

Table 13 presents a description of the latent variables and their corresponding indicators. Table 14
presents a series of descriptive statistics for the indicators of the latent variables included in the
model.
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Table 13. Description of latent variables and their corresponding indicators'’. The table presents the name of the latent variables, indicators, the corresponding
statements, values & labels and type of variables.

Latent
variable

Indicator

Statement

Value & label

Variable type

farmtype type

type of farm — dairy or beef

1 = dairy farm

2 = beef farm

dichotomous

Use of a Health Plan written for the farm with assistance from the farm’s veterinary

0=no

hpl healpl 1=i let ical
pfan calpian surgeon to manage the health of livestock Incomplete categorica
2 =yes
1=<5%
. . . . ) . 2 =5-49% i
income incomopn proportion of farm income dependent on opening to the public 3 = 50.99% categorical
= - (]
4 =100%
ginfo2 source of general information for managing the farm: other farmers 1 = never
ginfo3 source of general information for managing the farm: media
. ginfo5 source of general information for managing the farm: consultants . .
ginfo . . . . 2 = infrequently ordinal
ginfob source of general information for managing the farm: sales people
ginfo7 source of general information for managing the farm: veterinary surgeons
ginfo8 source of general information for managing the farm: government 3 = frequently
offect? perceived effect of reports of E. coli 0157 outbreaks or incidents on the way of 1 _ ot affected
managing business during the past five years
offect offect3 percei\{ed effgct of exp?erience of E: coli 0157 outbreaks or incidents on the way of 2 = slightly affected ordinal
managing business during the past five years
offectd perceived effect of incidents of E. coli 0157 that occurred on own farm on the way of

managing business during the past five years

3 = much affected

1% Three of the eight variables are observed variables built in the model as single-indicator latent variables (as specified by the software Lisrel8.80). The other five latent variables
were built based on two to six indicators.
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1 = not at all practical

biosecl perceived practicality of keeping bedding dry and replacing contaminated/wet
bedding on a daily basis on own farm 2 = of little practicality
biosec3 perceived practicality of reducing current livestock numbers kept in cattle sheds on
biosec own farm 3 = moderately practical ordinal
biosec7 perceived practicality of disinfecting the animal sheds/pens weekly on own farm .
perceived practicality of applying slaked lime to animal bedding every 3 weeks on 4 = practical
biosec9 own farm ]
5 = very practical
) ) ) 1 = strongly disagree
attda If you usec.i cohtrol measures for E. coli 0157 in cattle on-farm the price for your 2 = disagree
produce might increase - 5 .
attd . . . 3 = neither agree nor disagree ordinal
If you used control measures for E. coli 0157 in cattle on-farm it would enhance your
attd5 . . 4 = agree
reputation with consumers/customers
5 = strongly agree
wtpl willingness to pay (money per animal per year) to ensure that E. coli 0157 is not 0 = not willing
wt present on own farm dichotomous
P willingness to pay (time spent in controlling it) to ensure that E. coli 0157 is not .
wtp2 1 = willing

present on own farm
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Table 14. Descriptive statistics (mean and standard deviation).

Indicator Mean StdD
type 1.76 426
healplan 1.27 .960
incomopn 1.06 271
ginfo2 1.63 .554
ginfo3 1.78 .493
ginfo5 .84 .763
ginfob .90 .665
ginfo7 1.70 .515
ginfo8 1.15 .749
effect2 1.14 417
effect3 1.10 .359
effectd 1.11 .389
biosecl 3.68 1.491
biosec3 2.75 1.575
biosec? 2.11 1.324
biosec9 3.02 1.536
attd4 2.56 1.418
attd5 3.16 1.481
wtpl 2.49 1.204
wtp2 2.83 1.409

We tested the model (as explained below) and the path diagram for the estimated model is

presented in Figure 18.

-0.17

-0.18

-0.23

Chi-Square=188.35, df=161,

P-value=0.06913, RMSEA=0.021

Figure 18. Path diagram for the estimated model showing the drivers of farmers’ willingness to
pay (wtp) to ensure that E. coli 0157 is not present on their farm. Coefficients indicate strength of
influence (ceteris paribus) and the arrows indicate direction of influence. Green arrows represent
direct influences on wtp. Indirect influences (blue arrows) on wtp are calculated based on the
other relationships in the model (details in Table 16 below).
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The model reached acceptable standards in all respects. Details of the tests are as follows:

The model has a very good fit according to the measures of absolute, incremental and parsimonious
fit (Hair et al., 2006). The main goodness of fit (GoF) indicators (estimated and recommended
values) for the estimated models are presented in Table 15.

Table 15. Goodness of fit indicators. The table presents absolute, incremental and parsimonious
goodness of fit indicators. The absolute fit indicators include: root mean square error of
approximation & p-value test; goodness of fit index; standardised root mean square residual.
Incremental fit indicators include: adjusted goodness of fit index; non-normed fit index;
comparative fit index; incremental fit index. Parsimonious fit indicators include normed chi-
square.

GoF indicators Estimated value Recommended value
Degrees of freedom 161 -

Normal Theory Weighted Least Squares Chi-Square (P1:8§:329) (P>|:C\)A./05)
Normed chi-square (Chi-Square / df) 1.17 [1-3]

Root Mean Square Error of Approx. (RMSEA) 0.021 0.00-0.10
P-Value Test Close Fit (RMSEA<0.05) 1.00 0.50-1.00
Non-Normed Fit Index (NNFI) 0.94 0.90-1.00
Comparative Fit Index (CFl) 0.95 0.90-1.00
Incremental Fit Index (IFI) 0.96 0.90-1.00
Critical N (CN) 438 Above sample size
Standardised Root Mean Square Residual (SRMR) 0.045 <0.08
Goodness of Fit Index (GFl) 0.96 0.90-1.00
Adjusted Goodness of Fit Index (AGFI) 0.94 0.90-1.00

Additional testing of the appropriateness of the model was achieved by comparing the estimated
model with two other models that acted as alternative explanations to the proposed model, in a
competing models strategy (we used a nested model approach, in which the number of constructs
and indicators remained constant, but the number of estimated relationships changed). The results
across all types of goodness-of-fit measures favoured the estimated model in most cases. Therefore,
we confirmed the accuracy of the proposed model and discarded the competing ones.

An acceptable level of overall goodness-of-fit does not guarantee that all constructs meet the
requirements for the measurement and structural models. The validity of the SEM was assessed in a
two-step procedure, the measurement model and the structural model.

In the measurement model we tested the reliability of the single-indicator latent variables, namely
we tested the ‘theory-testing extremes’ of reliability within the range of 0.7 to 1 (Ping, 2008) and
determined that none of the structural coefficients became non-significant at these extremes. The
reliability of the single-indicator latent variables was assumed the value of 0.99 for variables ‘type’,
‘healplan’, ‘incomopn’, with the corresponding loadings (square root of reliability value) of 0.99 on
own indicators and standardised measurement error variance of 0.01.

After assessing the overall model and aspects of the measurement model, the standardised
structural coefficients for both practical and theoretical implications were examined. Table 16
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presents the standardised total effects between the latent variables in the model. All determinants,
with the exception of ‘hplan’ were found to significantly influence ‘wtp’.

Table 16. Standardised total (direct and indirect) effects (t-values in parentheses). The latent
variable scores and observational residuals depend on the unit of measurement in the observed
variables. As some of these units are the result of subjective scaling of the observed variables the
observational residuals were standardised (rescaled such that they have zero means and unit
standard deviations in the sample) (J6reskog & S6rbom, 2007). Total effects represent how much a
one unit change in an independent variable will change the expected value of a dependent
variable.

Observed/ latent variables Total effects on ‘wtp’ (direct and indirect effects)
11 -0.18
type (-2.42)
0.06
hplan (1.29)
income 0-37
(2.55)
info 0-12
g (2.34)
0.36
effect (2.14)
biosec 0-48
(2.09)
0.08
tt
attd (1.96)

3.5.2.2 Interpretation of SEM results
The model has a reasonably good level of prediction as it explains more than half (52%) of the
variance in willingness to pay (money or time per animal per year) to ensure that E. coli 0157 is not
present on own farm.

The highest (direct) influence is shown by the perceived practicality of specific bio-security measures
on-farm (48% ceteris paribus). This suggests that farmers who perceive biosecurity measures to be
practical/suited to the needs of their farms are more likely to show a stronger willingness to control
E. coli 0157.

The second strongest (direct) influence on behavioural willingness is the proportion of farm income
dependent on opening to the public (37% ceteris paribus). This suggests that farmers whose income
depends more on their opening their farms to the public are more likely to be willing to pay more
money/time to control E. coli 0157.

Third comes the perceived effect of reports/ experience/ incidents of E. coli 0157 outbreaks or
incidents on the way of managing business during the past five years, which influences behavioural
willingness directly (36% ceteris paribus). This is again an expected result as farmers whose livestock

" The negative sign is related to the coding of the two variables, farm type (1 = dairy, 2 = beef) and wtp (0 =
not willing, 1 = willing).
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was affected by disease in the past or who know other farmers who were affected are more likely to
do more to control disease.

Farm type has a significant influence (18% ceteris paribus) on behavioural willingness. This suggests
that dairy farmers rather than beef farmers are more likely to show a stronger willingness to control
E. coli 0157. The influence on willingness is indirect through perceived effects on business of past E.
coli 0157 outbreaks, use of a Health Plan, and perceived practicality of biosecurity measures. This
implies that dairy farmers rather than beef farmers are more likely to have perceived a stronger
effect on business of E. coli 0157 outbreaks; are more likely to use a Health Plan; and have stronger
perceptions as regards practicality of biosecurity measures.

Access to information has a significant influence (12% ceteris paribus) on behavioural willingness
indirectly through use of a Health Plan and proportion of farm income dependent on opening to the
public. This suggests that more informed farmers are more likely to use of a Health Plan and have a
higher proportion of their income from opening their farm to the public.

Attitudes towards use of control measures for E. coli 0157 in cattle on-farm have a significant (8%
ceteris paribus) indirect influence on willingness. The effect is intermediated by the perceived
practicality of specific bio-security measures on-farm, which suggests that farmers with stronger
attitudes as regards E. coli 0157 control will have stronger perceptions of the practicality of
biosecurity measures and, implicitly stronger willingness to control disease.

Use of a Health Plan has a lower (6% ceteris paribus) and not significant influence.

Besides the determinants included in this model, some other factors influence farmers’ behavioural
willingness and more research is needed, especially exploratory type of modelling, to identify more
of these other influences.

The model suggests that farmers:

e with stronger biosecurity perceptions,

e whose income depends more on their opening their farms to the public,
e who are more likely to have been affected by past outbreaks,

e whose farms are dairy rather than beef,

e who are more informed and

e have stronger attitudes towards E. coli 0157 control

will show a higher willingness to spend money and time to control E. coli 0157.

This might imply that increasing access to information to all farmers and targeting more specifically
dairy farmers, farmers who open their farms to public and farmers affected by past outbreaks might
lead to stronger biosecurity perceptions and attitudes and, subsequently, to higher willingness to
control disease. The fact that perceived practicality of biosecurity measures was found to have the
strongest effect on behavioural willingness might suggest that not only increasing access to
information, but providing information on control measures to suit the specific circumstances of
farms is needed.

Next we present results of the regression analysis undertaken to identify factors influencing specific
E. coli 0157 control measures (i.e., vaccine and additives).
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3.5.2.3 Binary logistic regression results

a) Willingness to use vaccination
Binary logistic regression was undertaken to determine which factors influence willingness to use a
treatment such as two doses of vaccine that would cost £5 to buy for each animal every year given
to 3-18 months old cattle. The models were estimated for the total sample and for three of the
regional samples'?. The variables are described in Table 17 and regression results are presented in
Table 18.

The independent variables with a significant influence in the ‘total sample’ model are:

e willingness to pay (money per animal per year) to ensure that E. coli 0157 is not present on-
farm;

e willingness to use additives on a daily basis in feed or water for a group of animals which
would cost £15 per year per animal;

e proportion of farm income dependent on opening to the public;

e frequency of access to information from government (e.g. FSA, DEFRA, RERAD, DARDNI,
Welsh Government);

e attitudes towards use of control measures for E. coli 0157 in cattle on-farm.

Similar significant influences were found in the England model, while Scotland model shows a lower
number of significant determinants and Wales shows the added influences of perceived practicality
of biosecurity measures and perceived effect on business of past outbreaks.

The ‘total sample’ model predicts a third (33%) of the variance in willingness to use vaccination. The
regional models explain more than a third of the variance (37% in Scotland, 38% in England and 40%
in Wales).

b) Willingness to use additives
Binary logistic regression was undertaken to determine which factors influence willingness to use
additives on a daily basis in feed or water for a group of animals which would cost £15 per year per
animal. The models were estimated for the total sample and for three of the regional samples®. The
variables are described in Table 17 and regression results are presented in Table 18.

The independent variables with a significant influence in the ‘total sample’ model are:

e willingness to use a treatment such as two doses of vaccine that would cost £5 to buy for
each animal every year given to 3-18 months old cattle;

e perceived practicality of disinfecting the animal sheds/pens weekly on own farm;

e frequency of access to information from agricultural consultants.

2 The samples analysed were England, Scotland and Wales. The Northern Ireland sample size was too small. As
the samples are not representative at regional level (the representativity is valid for the total sample and
industry type — beef and dairy), the regression results for the regional models should be interpreted with
caution.
B The samples analysed were England, Scotland and Wales. The Northern Ireland sample size was too small. As
the samples are not representative at regional level (the representativity is valid for the total sample and
industry type — beef and dairy), the regression results for the regional models should be interpreted with
caution.
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Similar significant influences were found in the Wales model, while Scotland model shows a lower
number of significant determinants and England shows the added influence of proportion of farm
income dependent on opening to the public.

The ‘total sample’ model predicts a quarter (26%) of the variance in willingness to use additives. The
regional models explain between a quarter and half of the variance (27% in England, 38% in Scotland
and 52% in Wales).

The regression models included ‘dairy’ and ‘beef’ variables (dairy cattle and, respectively, beef cattle
farms by size), which were not found significant, so were excluded during previous iterations. This
confirms the results of the SEM model, namely that the farm type (dairy/beef) will not directly
influence farmers’ willingness to pay (money/time/vaccine/additive) but indirectly (through
perceived effects on business of E. coli 0157 outbreaks and perceived practicality of biosecurity
measures).
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Table 17. Descriptive statistics (mean and standard deviation) for the variables included in regression models.

Total sample England Wales Scotland
Mean S.td'. Mean S.td'. Mean S.td'. Mean S.td'.
Deviation Deviation Deviation Deviation
Beef cattle farm by size 361 2118
proportion of farm income dependent on opening to the public 1.06 271 1.09 .329
source of general information for managing the farm: other farmers 1.72 .520
source of general information for managing the farm: government (e.g. FSA, 1.15 749 112 717

DEFRA, RERAD, DARDNI, Welsh Government)
source of general information for managing the farm: agricultural consultants .84 .763 .93 .764 .69 .770
perceived effect of reports of E. coli 0157 outbreaks or incidents on the way of

. . . . 1.11 .334
managing business during the past five years 33
perceived practicality of keeping bedding dry and replacing contaminated/wet
. . . 3.63 1.500
bedding on a daily basis on own farm
perceived practicality of reducing current livestock numbers kept in cattle sheds on 5 83 1,589 574 1562
own farm
perceived practicality of disinfecting the animal sheds/pens weekly on own farm 2.11 1.324 2.12 1.371
perceived practicality of applying slaked lime to animal bedding every 3 weeks on
3.13 1.584
own farm
If you used control measures for E. coli 0157 in cattle on farm the price for your
S 2.56 1.418
produce might increase
willingness to u.seatreatment su.ch as two doses of vaccine that would cost £5 to 59 293 59 294 55 299 59 294
buy for each animal every year given to 3-18 months old cattle
W|II.|ngness to use additives on a dally.ba5|s in feed or water for a group of animals 20 189 36 182 13 497 39 189
which would cost £15 per year per animal
willingness to pay (money per animal per year) to ensure that E. coli 0157 is not 549 1204 538 1172 544 1330
present on own farm
willingness to pay (time spent in controlling it) to ensure that E. coli 0157 is not
2.80 1.469
present on own farm
Valid N (listwise) 405 147 123 101
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Table 18. Regression models results.

Total sample

England

Wales

Scotland

Wald Sig. Exp(B) Wald

Sig. Exp(B)

Wald Sig. Exp(B)

Wald Sig. Exp(B)

willingness to use a treatment such as two doses of vaccine that would cost
£5 to buy for each animal every year given to 3-18 months old cattle

proportion of farm income dependent on opening to the public 4,125 .042 415 4.348 .037 .265

source of general information for managing the farm: government 8.218 .004 1.572 7.284 .007 2.268

source of general information for managing the farm: agricultural consultants 4.299 .038 .542

perceived effect of reports of E. coli 0157 outbreaks/incidents on business during past 5 years 4.807 .028 6.743

perceived practicality of reducing current livestock numbers kept in cattle sheds on-farm 9.598 .002 1.654

perceived practicality of applying slaked lime to animal bedding every 3 weeks on-farm 4156 .041 .710

If you used control measures for E. coli 0157 the price for your produce might increase 3.836 .050 1.179

willingness to use additives 51.122 .000 6.689 19.612 .000 9.061 16.214 .000 6.890 13.987 .000 9.597
willingness to pay (money per animal per year) to control E. coli 0157 25.268 .000 1.695 18.813 .000 2.288 4,748 .029 1.548
willingness to pay (time spent in controlling it) to control E. coli 0157 8.177 .004 1.632

Valid N (listwise) 405 147 123 101
Nagelkerke R Square 33% 38% 40% 37%

willingness to use additives on a daily basis in feed or water for a group of animals
which would cost £15 per year per animal

Beef cattle farm by size 6.791 .009 .722
proportion of farm income dependent on opening to the public 5.233 .022 4.396
source of general information for managing the farm: other farmers 12.870 .000 .128
source of general information for managing the farm: government 3.979 .046 .563
source of general information for managing the farm: agricultural consultants 5.294 .021 1.414 7.889 .005 2.598
perceived practicality of keeping bedding dry & replacing contaminated/wet bedding daily 3.828 .050 .700
perceived practicality of reducing current livestock numbers kept in cattle sheds on-farm 5.480 .019 1.343

11.540 .001 1.338 13.054 .000 2.094

perceived practicality of disinfecting the animal sheds/pens weekly on-farm
willingness to use vaccine
willingness to pay (money per animal per year) to control E. coli 0157

55.770 .000 6.608 17.841

.000 6.770 17.025 .000

9.627 13.439 .000 9.260
5.643 .018 1.628

Valid N (listwise)

405

147 123

101

Nagelkerke R Square

26%

27% 52%

38%
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3.5.3 Statistical analysis of data collected through the online survey
From the 91 completed questionnaires received from farmers who open their farms to the public,
two were discarded as containing a very low number of valid answers. We analysed the remaining
89 responses. Detailed results of the statistical analysis are presented in Appendix A2. Here we
briefly present some statistics for the total sample.

3.5.3.1 Demographics

As regards gender distribution, the sample consisted of 58% male farmers and 42% female farmers.
Age distribution showed 52% of farmers under 50 years old, 40% between 51-65 years old and 8%
over 65 years old. With respect to farm holding, 57% of farmers owned their farms, 14% were partly
tenants/partly owners, 13% were tenants and 16% were employees. As regards educational level,
13% of farmers finished school, 34% finished college and 53% finished university. As regards labour,
68% had up to 3 full time people working on the farm, with 21% having between 4-10 full time
people working on the farm. The majority (67%) hired 1-3 part time labour, with 20% hiring more
than three part time workers. About two thirds of farmers (62%) used an animal health plan. 82% of
farmers had an identified person who acted as safety officer on-farm. 55% of farmers had provided
training in public safety to their staff. About a quarter (27%) of farmers sold agricultural products
produced to standards specified by supermarkets.

As regards income (Figure 19), 13% of farmers had half or more of their income dependent on
opening to the public.

M100%
M50-99%
[15-49%
W<5%

Figure 19. Proportion of income from opening to the public in total farm income

3.5.3.2 Characteristics of farms opening to the public
Farmers were asked questions about the services provided to visitors, such as access to animals,
access to land, and facilities in the past 12 months™.

“The average number of missing values for this group of questions was 9 (10% of the sample). The descriptive
statistics (frequencies) are based on actual answers.
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As regards access to land:

e 87.0% of the farmers who answered the questions opened their farm on LEAF open days;
e 75% of farmers had land which includes public footpaths;

e 17.9% of farmers had land which includes ground for camping, caravanning;

e 17.1% of farmers had land which includes fixed holiday accommodation;

As regards access to animals:

e 50.6% of farmers allowed visits by school groups of children to touch the animals;

e 81% of farmers allowed visits by school groups of children to see the animals;

e 13.3% of farmers allowed children <10 years old into the pens with ruminant animals;

e 26.9% of farmers allowed children <10 years old to bottle feed lambs;

e 66.7% of farmers ensured that public to animal contact areas were supervised continually by
staff;

e 34.2% of farmers had double fencing to separate the animals from all picnic/lunch areas;

As regards facilities for visitors:

e 69.9% of farmers had signs warning visitors of health hazards from animal infections;

e 69.6% of farmers had hot water hand-washing facilities for visitors throughout the farm;

e 86.8% of farmers had cold/hot water hand-washing facilities for visitors throughout the
farm;

e 28.9% of farmers had a water source(s) on own land used for private water supply to a
house(s);

e 6.1% of farmers provided protective overshoes for all visitors;

e 32.1% of farmers provided disinfectant footbaths at entrances to pens;

e 36.9 of farmers ran a farm produce shop from the premises;

Additionally:

e 30.5% of farmers had a safety consultant;

e 36.6% of farmers had their premises known to the local authority as an Open Farm;

e 62.1% of farmers considered the revised AlIS23 to be an improvement on the advice
available in 2010.

3.5.3.3 Knowledge
As regards E. coli 0157 awareness, 7% of the farmers who answered the question™ had not heard of
E. coli 0157 before they took part in the survey.

Approximately an eighth (12%) of the farmers who answered the questions™® did not agree or were
unaware that E. coli 0157 causes disease in people and some respondents demonstrated a lack of
awareness with regard to the different potential means of E. coli 0157 transmission (Figure 20a-g),
although levels of awareness were higher in these respondents than those recorded for the beef and
dairy farmers. A seventh (14%) of farmers either did not agree or did not know that livestock are an
important source from which E. coli 0157 spreads, and 15% did not agree/did not know that people
touching calves/cows could potentially become infected with E. coli 0157. Approximately a quarter
(23%) did not agree/did not know that E. coli 0157 could contaminate produce such as lettuce,
apples, spinach and about a third (32%) did not agree/did not know that E. coli 0157 could
contaminate rural drinking water. Additionally, almost a third (30%) of farmers did not agree/did not

® The average number of missing values for this group of questions was 20 (22% of the sample).
® The average number of missing values for this group of questions was 12 (13% of the sample). The graphs
show the statistics based on actual answers.
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know that E. coli 0157 can be present in raw milk. Interestingly, 8% of open farmers did not know
that E. coli 0157 could be present on raw meat, compared with 14% of the beef and dairy farmers
surveyed (Figure 10).

While the level of knowledge on E. coli 0157 is higher than that observed in the survey of beef and
dairy farms, the figures still raise concern over a lack of awareness with regard to the risks
associated with E. coli 0157 and might imply that not all farmers who open their farms to the public
recognise the importance of controls to prevent cross-contamination.

Strongly
.Disagree
.Disagree

Neither

agree
Dnor

disagree
BMAgree

Strongly
DAgree

Don't
.know

Figure 20. Knowledge about E. coli 0157. a). E. coli 0157 causes disease in people; b). People
touching calves/cows may become infected with E. coli 0157; c). Livestock are an important
source from which E. coli 0157 spreads; d). E. coli 0157 can be present on raw meat; e). E. coli
0157 may contaminate produce such as lettuce, apples, spinach; f). E. coli 0157 can be present in
raw milk; g). E. coli 0157 may contaminate rural drinking water.
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3.5.3.4 Benefits of and responsibility for controlling E. coli 0157 on-farms
As regards perceived beneficiaries of on-farm controls to reduce E. coli 0157 in cattle, a low majority
(50%) of farmers who answered the question'’ thought that all would benefit; 44% that the public
would benefit; about a third (31%) that farmers would benefit; about a fifth (21%) that food
retailers would benefit; about a sixth (14%) think that meat/milk processors would benefit; and a
lower proportion (7%) thought that government would benefit (Figure 21).
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Figure 21. Perceived beneficiaries of on-farm controls to reduce E. coli 0157 in cattle

There is a significant correlation between farmers’ perceptions about who benefits from on-farm
controls to reduce E. coli 0157 in cattle and their attitudes towards potential benefits/losses due to
the use/lack of E. coli 0157 control. This might imply that farmers who perceive themselves
(together with all others involved) as beneficiaries of E. coli 0157 control are more likely to have
stronger attitudes towards E. coli 0157 control.

A high majority (90%) of farmers agreed/strongly agreed that for them it was very important that
they, together with other UK livestock owners, take action to control the infections in animals that
may affect humans. 41% of farmers agreed/strongly agreed that using control measures for E. coli
0157 in cattle on-farm would enhance their reputation with consumers/customers. 20% of farmers
agreed/strongly agreed that using control measures for E. coli 0157 in cattle on-farm might lead to
an increase in the number of visitors.

A high majority (83%) of farmers agreed/strongly agreed that their business would be adversely
affected if E. coli 0157 infection in a person was linked to their farm. 40% of farmers agreed/strongly
agreed that farms open to the public posed a greater risk to human health than farms that do not
welcome visitors. Half (47%) of farmers agreed/strongly agreed that if they did not use control
measures for E. coli 0157 in cattle on-farm, they might get sued in the courts.

About a quarter of farmers (26%) agreed that E. coli 0157 might be present in cattle on their farm,
with 6% of them strongly agreeing about it. This figure is higher than that observed for the dairy and

Y The average number of missing values for this group of questions was 17 (19% of the sample). The graphs
show the statistics based on actual answers.
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beef farms, however the same caveat as regards the representiveness of the sample for farms open
to the public applies.

As regards perceived responsibility for controlling E. coli 0157 on farms, a high majority of the
farmers who answered the question® state that responsibility remains with them (76%), however
about a quarter of farmers (23%) state that all should share responsibility, about a fifth of farmers
(18%) consider that the government is responsible, and lower proportions (9% and 4%) state that
processors and, respectively, retailers are responsible for the control of E. coli 0157 on farms (Figure
22).
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Figure 22. Perceived responsibility for controlling E. coli 0157 on farms

3.5.3.5 Sources of information on E. coli 0157
As regards sources of useful information on E. coli 0157, a high majority (77%) of the farmers who
answered the question19 stated media, followed by government (e.g. FSA, DEFRA, RERAD, DARDNI,
Welsh Government) (59%), industry organisations (55%), veterinary surgeons (42%), and internet
(42%), open days/farm demonstrations (32%), other farmers (31%) and agricultural consultants
(17%) (Figure 23).

% The average number of missing values for this group of questions was 15 (17% of the sample). The graphs
show the statistics based on actual answers.
¥ The average number of missing values for this group of questions was 18 (20% of the sample). The graphs
show the statistics based on actual answers. The percentages relate only to those farmers who had heard of E.
coli 0157 prior to the survey.
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Figure 23. Sources of useful information on E. coli 0157

3.5.3.6 E.coli 0157 control
This section relates to farmers’ willingness/ability to implement a control on farm. Based on the
review of scientific literature, three main types of E. coli 0157 control have been identified, namely
vaccination, additives in feed or water, and more general biosecurity measures. Farmers were asked
whether they were willing to use vaccination and additives and about the practicality of applying
biosecurity measures to control E. coli 0157 on their farms.

a) Vaccination
Whilst 41% of farmers said they would be willing to use a treatment such as two doses of vaccine
that would cost £5 to buy for each animal every year and given to 3-18 months old cattle, about 59%
of the farmers who answered the question’® would currently be unwilling to use a vaccine
treatment. Thus a higher percentage of these farmers surveyed on-line than observed for beef and
dairy farms expressed an unwillingness to vaccinate, however, it is not clear how representative this
sample is to the open farm sector in the UK.

Of the farmers who answered?! reasons for not being willing to use a vaccine treatment included
lack of information about vaccination (89%), the cost being too expensive (47%), and that it would
take too much time to administer (28%). However, 75% of them said that they would be
encouraged to use vaccination if it was part of a national program to benefit the reputation of the
industry, while 40% of them said that they would be encouraged to use vaccination if it was used by
other farmers (Figure 24).

2 The average number of missing values for this group of questions was 21 (24% of the sample).
! The average number of missing values for this group of questions was 43 (48% of the sample). The graphs
show the statistics based on actual answers.
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The cost of vaccination

: : Using vaccination would | would need more information
is too expensive 9 i

take too much time before using a vaccine

Strongly
.disagree
Episagree

g

Neither

disagree
Dnor

agree
BMAgree

Strongly
jagree

Don't
.know

I would be encouraged to use I would be encouraged to use
vaccination if it was used vaccination as part of a national
by other farmers that | know program to benefit the reputation

of the industry

Figure 24. Reasons for not being willing/incentives to use a treatment such as two doses of vaccine
that would cost £5 to buy for each animal every year given to 3-18 months old cattle

Farmers were given the opportunity to state other reasons for not being willing to use a treatment
such as two doses of vaccine that would cost £5 to buy for each animal every year given to 3-18
months old cattle.

Many farmers gave cost benefit related answers, such as ‘The margins in farming are so tight, for
example we keep a beef animal for a year and the gross margin may only be 50-75 pounds. You’'re
asking the farmer to give up 10% just for one vaccine. | think it will be difficult convincing any
business minded farmer. Also, farmers will not see any benefit, only the retailers who will use this as
a marketing tool. Sorry to put a dampener on it!’ or

‘We currently use over 8 vaccines at a serious cost to our business. £5 a vaccine is too much. My
most expensive vaccine is £10 a head but if | don’t use it, | can guarantee that a couple of my cows
will die and general growth will suffer so there is a financial loss. This is not the case with E. coli. If |
had an open farm that was open to the public all the time, maybe it is worth it, but for a farm that is
a normal farm | don’t see that | should have to cough up a couple of grand per year to protect the
public when | open the farm for 2-3 days per year free of charge’ or

‘I would be willing to use on animals in contact with the visitors. All other animals would have to
attract a market premium to even consider the use’.
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Other farmers were not convinced that vaccination is the best control measure ‘E. coli can be picked
up at any time from soil, transmitted by wild birds other animals etc. | think robust control measures
all the time are better than vaccination which may cause people to assume that animals are safe and
not be so good at the daily control measures needed to prevent public infection, needs to be every
day not rely on just vaccination’ or

‘vaccines are a licence to mutation. Just as anti-bacterial washes encourage mutation of live
organisms which survive. This has been shown over and over again throughout medical history in
both humans and animals, hence: Measles A,B... Hepatitis A B C ..., E. coli xxxx, and storm outbreaks
of clostridial disease in sheep given Heptavac over many years. Orf lives in the soil indeterminately
as a result of fallen scabs after vaccination. Far more to the point to build flock/herd health through
other means e.g. minerals, herbs, homoeopathic preparations. Finally there is recognition that
prolonged use of antibiotics is counter-productive’ or

‘this whole thing is based on the false impression that we can kill off things that we don't like.
Looking at the escalation of natural problems (resistant worms, increase in cancer, bird/pig/etc flu,
general ill health, etc.) does this really sound plausible any more, or is it just better for your grants
and the drug industry this way? How about promoting health rather than trying to kill off things?
How much more foolish interference will it take before something really bad happens’.

Some comments were information/advice related, such as ‘need more information, what about
animals under 3 months not covered’, ‘need to know it would work and there was some benefit for
my business or at least the industry as a whole’.

Some farmers stated they would be willing to vaccinate only as answer to clear evidence of disease,
such as ‘I would have to have some evidence to show that there was any E. coli on my farm’.

Some comments were regulation / responsibility driven answers related, such as ‘I would consider
vaccination but anyone developing E. coli 0157 after a visit to us, may have come into contact with it
from a stile or from footwear after they have left our farm. Therefore it needs to be a national
scheme’.

Many farmers stated that it would need to be done in coordination with other vaccines, ‘We already
carry out multiple vaccinations for herd health on our dairy herd and it is already difficult to get
young stock through a vaccination programme and out grazing soon enough (autumn calving herd)
and every additional vaccination is additional handling and stress as many cannot be given at the
same time’, ‘1 am keen to minimise the number of unnecessary injections/treatments for my
livestock'.

Some farmers mentioned implementation difficulties ‘getting suckler calves in twice to be
vaccinated would be tricky’.

Others were farm type related comments, such as ‘l would like an affordable testing programme first
to identify on-farm risk and then employ a vaccination programme tailored to the farm. As organic
farmers we need to justify the use of vaccination to our certification body and would only be able to
do this if there was a known or strong risk and we were advised to vaccinate by our vet’ or ‘I have no
cattle’.

Some farmers mention this in relation to their customers, namely ‘if it would make the public buy
British this would be fine but in reality they will buy the cheapest meat. We have no cattle so this
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doesn't apply to us - | have answered it as if we had to vaccinate the cattle we brought in for the

day’.

Others were comments regarding perceived significance of disease, ‘I do not accept at the moment
that the scale and problem of E. coli 0157 requires this level of intervention especially when set in
the context of other recent animal disease outbreaks/issues’.

b) Additives
Approximately 25% of farmers in this group said they would be willing to use a treatment such as
additives on a daily basis in feed or water for a group of animals which would cost £15 per year per
animal. However, about 75% of the farmers who answered the question”* would currently be
unwilling to use additives.

For the majority of the farmers (92%) who answered® that they would be unwilling to use additives,
one of the reasons was lack of information about this measure, 73% of them mentioned cost (too
expensive) and more than a third (39%) said that it would take too much time. However, 61% of
them said that they would be encouraged to use additives if this was part of a national program to
benefit the reputation of the industry, while 38% of them said that they would be encouraged to use
additives if they were used by other farmers (Figure 25).
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additives if used additives as part of a national
by other farmers that | know program to benefit the reputation
of the industry

Figure 25. Reasons for not being willing/incentives to use additives on a daily basis in feed or
water for a group of animals which would cost £15 per year per animal

> The average number of missing values for this group of questions was 21 (24% of the sample).
2 The average number of missing values for this group of questions was 39 (44% of the sample). The graphs
show the statistics based on actual answers.
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Farmers were given the opportunity to state other reasons for not being willing to use additives on a
daily basis in feed or water for a group of animals which would cost £15 per year per animal.

Many farmers mentioned implementation difficulties, ‘this does not say if it is just for young stock,
but once 18 months old, our young stock are grazing only without supplementation and they are not
drinking from a trough so we would not be able to get it to them without a great deal of extra work’
or ‘would this work if livestock had access to streams etc.” or ‘I would have problems using an
additive since my cattle only eat grass and ad-lib silage’ or ‘impossible to do on a extensive unit with
no troughs’ or ‘unsure if it would work on each animal the same/get correct dose’.

Some gave cost benefit related answers, such as “for dairy farmers the cost is frightening’ or ‘there
only is around £50 in an animal for the farmer that's 30% of the margin before fixed costs. Education
and cleanliness and separation is probably the only viable way’ or ‘1 would be willing to spend £15
per animal in cattle. Sheep though are not very valuable and £15 per animal would be too expensive’
or ‘I would consider using additives if there was another benefit for me. Sorry to be selfish but have
to make the cows pay somehow!’.

Other farmers were not convinced that additives would be the best control measure, ‘public contact
is not the prime reason for us keeping animals. Just because you take steps to eliminate one disease,
doesn't mean another won’t then predominate. Good hygiene and awareness of infection risks are
better solutions’.

Some comments were information/advice related, such as ‘what do you mean by additives’.

Many farmers stated they would be willing to use additives only as answer to clear evidence of
disease, such as ‘must not use additives prophylactically... need to prove disease is present before
undertaking such a program’.

Others were farm type related comments, such as ‘as an organic farm, this would have to be cleared
with the Soil Association as routine antibiotics are not allowed. | would also be very unhappy about
prophylactic use of antibiotics for instance without knowing IF there was an infection on-farm due to
the potential for encouraging resistance of the E. coli’ or ‘I have no cattle’.

c) Biosecurity
In addition to the two aforementioned specific control measures (vaccine and additives), farmers
were asked to state their willingness to pay (money or time per animal per year) to ensure that E.
coli 0157 was not present on own farm.

While 43% of the farmers would be willing to pay £1 to £5 and a quarter of farmers (25%) more than
£5 per animal per year to ensure that E. coli 0157 was not present on own farm, 9% of farmers
would not spend any money. Only 6% of farmers answered that they would be willing to spend time
on a daily basis (30 minutes per day) to ensure that E. coli 0157 was not present on own farm,
however about a fifth (18%) said they would not spend more than one day per year and about a
twelfth (8%) of farmers answered that they would not be willing to spend any time at all (Figure 26).
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Figure 26. Willingness to pay (money or time per animal per year) to ensure that E. coli 0157 is not
present on own farm

Additionally, farmers were asked about the practicality of specific biosecurity measures (Figure 27).
The majority of farmers who answered this group of questions* found as practical/very practical the
following measures: quarantine and testing of livestock brought to the farm (60%) and keeping
bedding dry and replacing contaminated/wet bedding on a daily basis (53%). Almost half (48%) of
farmers found practical/very practical separating animals into different age groups for the majority
of the time. Reducing current livestock numbers on the farm and disinfecting the animal sheds/pens
weekly were both found to be not at all practical by 52% of farmers.

* The average number of missing values for this group of questions was 29 (33% of the sample). The graphs
show the statistics based on actual answers.
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Figure 27. Farmers’ perceptions about the practicality of specific biosecurity measures

3.5.4 Econometric analysis of data collected through the online survey
Due to the small sample size it was not possible to use structural equation modelling to analyse the
data. Instead a regression analysis was undertaken to identify factors influencing specific E. coli 0157
control measures (i.e., vaccine and additives). As mentioned in the description of the online survey
data, this is not a representative sample of farms which open to the public, and results should be
interpreted with caution.

A binary logistic regression was run to determine which factors influence willingness to use a
treatment such as two doses of vaccine that would cost £5 to buy for each animal every year given
to 3-18 months old cattle. The independent variables with a significant influence are: farm selling
agricultural products (meat or milk, etc.) that are produced to standards specified by supermarkets;
source of general information for managing the farm: internet; farm livestock accessible to public in

66



Feasibility of E. coli 0157 on-farm controls Drivers and Barriers

the past 12 months; perceived effect of experience of E. coli 0157 outbreaks or incidents on the way
of managing business during the past five years. The total variance explained is 40%. The variables
are described in Table 19 and regression results are presented in Table 20.

A binary logistic regression was run to determine which factors influence willingness to use additives
on a daily basis in feed or water for a group of animals which would cost £15 per year per animal.
The independent variables with a significant influence are: farm selling agricultural products (meat
or milk, etc.) that are produced to standards specified by supermarkets; source of general
information for managing the farm: internet; farm livestock accessible to public in the past 12
months. The total variance explained is 39%. The variables are described in Table 19 and regression
results are presented in Table 20.
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Table 19. Descriptive statistics (mean and standard deviation) for the variables included in regression models.

Mean Std. Deviation

farm selling agricultural products (meat or milk, etc.) that are produced to standards specified by supermarkets 1.73 445
farm livestock accessible to public in the past 12 months® .00 1.000
source of general information for managing the farm: internet 1.51 611
perceived effect of experience of E. coli 0157 outbreaks or incidents on the way of managing business during the past five years 1.25 547
willingness to use a treatment such as two doses of vaccine that would cost £5 to buy for each animal every year given to 3-18 months old cattle 1.59 496
willingness to use additives on a daily basis in feed or water for a group of animals which would cost £15 per year per animal 1.76 427
Valid N (listwise) 61

®Factor built on four indicators (‘visits by school groups of children to touch the animals’; ‘visits by school groups of children to see the animals’; ‘hot water
hand-washing facilities for visitors throughout the farm’; ‘proportion of farm income dependent on opening to the public’).

Table 20. Regression models results.

willingness to use vaccine
Wald Sig.  Exp(B)

farm selling agricultural products (meat or milk, etc.) that are produced to standards specified by supermarkets 7.3196 .0068 8.7069
farm livestock accessible to public in the past 12 months 7.1097 .0077 3.0539
source of general information for managing the farm: internet 4.8814 .0271 3.4916
perceived effect of experience of E. coli 0157 outbreaks or incidents on the way of managing business during the past five years 3.8530 .0497 .3292
Valid N (listwise) 61
Nagelkerke R Square 40%
willingness to use additives

farm selling agricultural products (meat or milk, etc.) that are produced to standards specified by supermarkets 4.2014 .0404 5.7379
farm livestock accessible to public in the past 12 months 6.3597 .0117 4.5079
source of general information for managing the farm: internet 4.8287 .0280 4.7150
perceived effect of experience of E. coli 0157 outbreaks or incidents on the way of managing business during the past five years 1.1368 .2863 .5032
Valid N (listwise) 61
Nagelkerke R Square 39%
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3.6 Summary and Conclusions
The study analysed the impact of a priori determinants of adoption of E. coli 0157 control measures
by cattle farmers in the UK. We used two datasets collected through a stratified telephone survey of
405 cattle farmers and an online survey of 91 farmers that deliberately open their farms to the
public in the UK. We used a structural equation model with observed and latent variables and binary
logistic regression to test the influence of a priori identified determinants on behavioural intentions
towards E. coli 0157 control.

The literature on farmers’ attitudes and behaviour towards control measures of E. coli 0157 is
currently limited. The results of this study will contribute to the existing evidence and will potentially
assist policy makers in finding means of behavioural change.

As regards knowledge about E. coli 0157 impacts on human health, the majority of ‘standard’ (not
open) farmers are aware of E. coli 0157 causing disease in people, that people touching calves/cows
may become infected with E. coli 0157, that livestock are an important source from which E. coli
0157 spreads and that E. coli 0157 can be present on raw meat, in raw milk and can contaminate
produce such as lettuce, apples, spinach or rural drinking water. The awareness is stronger in the
open farms sample”. However, around fifth of ‘standard’ farmers and a tenth of farmers who open
their farms to the public either do not agree or do not know that E. coli 0157 causes disease in
people. The surveys also identified a number of farmers within both groups that demonstrated a
lack of awareness of the different potential means of E. coli 0157 transmission, which might imply
that not all farmers implement the necessary controls to prevent cross-contamination.

As regards perceived beneficiaries of on-farm controls to reduce E. coli 0157 in cattle, the majority
of ‘standard’ and open farmers answered that all (farmers, processors, retailers, public and
government) would benefit, however the proportions vary between the two categories when it
comes to the perceived benefits for the public or farmers.

As regards perceived responsibility for controlling E. coli 0157 on farms, the majority of ‘standard’
and open farmers stated that responsibility remains with them (with a higher proportion amongst
the latter), however a fifth and, respectively, a quarter of farmers stated that all should share
responsibility and a tenth and, respectively, a fifth of farmers considered that the government
should be responsible for the control of E. coli 0157 on-farms.

As regards sources of useful information on E. coli 0157, most ‘standard’ and open farmers (with a
higher proportion of the latter) stated media, followed by veterinary surgeons, government, other
farmers, industry organisations and internet (different proportions and ranking between ‘standard’
and open farmers).

Whilst nearly 60% of ‘standard’ farmers said they would be willing to use a treatment such as two
doses of vaccine that would cost £5 to buy for each animal every year and given to 3-18 months old
cattle, about 40% would currently be unwilling to use a vaccine treatment. For the majority of these
farmers one of the reasons was lack of information about vaccination, for two thirds of them the

> We compare the results of the representative telephone survey with the results of the non-representative
online survey, however due to non-representativity of the open farms sample, the comparisons should be
treated with caution.
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cost was too expensive, whilst half of them said that it would take too much time to administer.
However, a low majority said that they would be encouraged to use vaccination if it was part of a
national program to benefit the reputation of the industry, while less than half said that they would
be encouraged to use vaccination if it was used by other farmers. Additional reasons given by
farmers were the need for clear evidence of disease, regulation related (‘if it was obligatory’) and
practical difficulties relating to the implementation of the vaccine.

Whilst 41% of open farmers said they would be willing to use a treatment such as two doses of
vaccine that would cost £5 to buy for each animal every year and given to 3-18 months old cattle,
about 59% of them would currently be unwilling to use a vaccine treatment. This means that of the
farmers that are known to open their premises to the public a higher proportion would currently be
unwilling to use a vaccine treatment than observed for beef and dairy farms®. Similar to the
‘standard’ farmers, the majority of open farmers stated that one of the reasons for this
unwillingness was lack of information about vaccination. For almost half of them the cost was too
expensive, whilst about half of them also said that it would take too much time to administer.
However, three quarters of them said that they would be encouraged to use vaccination if it was
part of a national program to benefit the reputation of the industry, while two fifths said that they
would be encouraged to use vaccination if it was used by other farmers. Additional reasons given by
farmers were need for clear evidence of disease, need to know that vaccination is the best control
measure, regulation related (‘if it was obligatory’), implementation practical difficulties and
perceived significance of disease.

Whilst about 40% of ‘standard’ farmers said they would be willing to use a treatment such as
additives on a daily basis in feed or water for a group of animals which would cost £15 per year per
animal, about 60% would currently be unwilling to use additives. For a high majority of these
farmers one of the reasons was lack of information about this measure, four fifths of them
mentioned cost (too expensive) and half of them said that it would take too much time. However,
three fifths said that they would be encouraged to use additives if this was part of a national
program to benefit the reputation of the industry, while two fifths said that they would be
encouraged to use additives if they were used by other farmers. Similar additional reasons as those
given for vaccination were stated here.

Approximately 25% of open farmers said they would be willing to use a treatment such as additives
on a daily basis in feed or water for a group of animals which would cost £15 per year per animal,
and about 75% of farmers would currently be unwilling to use additives. This figure is higher than
that observed for beef and dairy farms (same caveat applies). For a high majority of the farmers one
of the reasons was lack of information about this measure, three quarters of them mentioned cost
(too expensive) and more than a third said that it would take too much time. However, three fifths
said that they would be encouraged to use additives if this was part of a national program to benefit
the reputation of the industry, while two fifths said that they would be encouraged to use additives
if they were used by other farmers. Similar additional reasons as those given for vaccination were
stated here.

As regards willingness to pay (money or time per animal per year) to ensure that E. coli 0157 was
not present on their own farm, while almost half of the ‘standard’ farmers would be willing to pay £1

*® However, as previously mentioned, we do not claim representativity of the sample of farmers who open
their farms to the public.
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to £5 and a seventh of farmers more than £5, almost a sixth of farmers would not spend any money.
A tenth of farmers would be willing to spend time on a daily basis (30 minutes per day) to ensure
that E. coli 0157 was not present on own farm, however about a fifth would not spend more than
one day per year and about an eighth of farmers would not be willing to spend any time at all. As
regards their willingness to pay money per animal per year to ensure that E. coli 0157 was not
present on own farm, a higher proportion (52%) of dairy farmers are willing to pay £1 to £5 as
compared to beef farmers (45%), while a lower proportion (13%) of dairy farmers are not willing to
pay any money as compared to beef farmers (18%). In terms of time spent to control E. coli 0157,
dairy farmers show slightly higher willingness, especially as regards weekly commitment (32% dairy
farmers as compared to 24% beef farmers would be willing to spend 30 minutes per week).

While 43% of the open farmers would be willing to pay £1 to £5 and a quarter of farmers more than
£5 per animal per year to ensure that E. coli 0157 was not present on own farm (higher than the
figures observed for the standard farms), an eleventh of farmers would not spend any money (lower
than the figures observed for the standard farms). Only 6% of farmers would be willing to spend
time on a daily basis (30 minutes per day) to ensure that E. coli 0157 was not present on own farm,
however about a fifth would not spend more than one day per year and about a twelfth of farmers
would not be willing to spend any time at all (lower than the figures observed for the standard
farms).

The majority of ‘standard’ farmers found as practical/very practical the following biosecurity
measures: separating animals into different age groups for the majority of the time, keeping bedding
dry and replacing contaminated/wet bedding on a daily basis, quarantine and testing of livestock
brought to the farm and cleaning feed troughs daily. Reducing current livestock numbers on the
farm and disinfecting the animal sheds/pens weekly were found not at all practical by about two
fifths of farmers. Similarly, the majority of open farmers found as practical/very practical the
following measures: quarantine and testing of livestock brought to the farm and keeping bedding
dry and replacing contaminated/wet bedding on a daily basis. Almost half of farmers found
practical/very practical separating animals into different age groups for the majority of the time.
Reducing current livestock numbers on the farm and disinfecting the animal sheds/pens weekly
were found not at all practical by about half of the farmers.

The results of the structural equation model for the representative telephone survey sample of
‘standard’ farmers confirm findings from the literature and expert opinion. The model has a
reasonably good level of prediction as it explains more than half (52%) of the variance in willingness
to pay (money or time per animal per year) to ensure that E. coli 0157 is not present on own farm.
The model suggests that farmers: with stronger biosecurity perceptions; whose income depends
more on their opening their farms to the public; who are more likely to have been affected by past
outbreaks; whose farms are dairy rather than beef; who are more informed; and have stronger
attitudes towards E. coli 0157 control will show a higher willingness to spend money and time to
control E. coli 0157. This might imply that increasing access to information to all farmers and
targeting more specifically dairy farmers, farmers who open their farms to public and farmers
affected by past outbreaks might lead to stronger biosecurity perceptions and attitudes and,
subsequently, to higher willingness to control disease. The fact that perceived practicality of
biosecurity measures was found to have the strongest effect on behavioural willingness might
suggest that not only increasing access to information, but providing information on control
measures to suit the specific circumstances of farms is needed.
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The results of the binary logistic regression for the representative telephone survey sample show
that the factors with a significant influence on willingness to use vaccination are willingness to pay
(money per animal per year) to ensure that E. coli 0157 is not present on-farm, willingness to use
additives on a daily basis in feed or water for a group of animals which would cost £15 per year per
animal, proportion of farm income dependent on opening to the public, frequency of access to
information from government and attitudes towards use of control measures for E. coli 0157 in
cattle on-farm. The ‘total sample’ model predicts a third (33%) of the variance in willingness to use
vaccination.

The factors with a significant influence on willingness to use additives are willingness to use a
treatment such as two doses of vaccine that would cost £5 to buy for each animal every year given
to 3-18 months old cattle, perceived practicality of disinfecting the animal sheds/pens weekly on
own farm and frequency of access to information from agricultural consultants. The ‘total sample’
model predicts a quarter (26%) of the variance in willingness to use additives.

The results of the binary logistic regression for the non-representative online survey sample show
that the factors with a significant influence on willingness to use vaccination are farm selling
agricultural products (meat or milk, etc.) that are produced to standards specified by supermarkets;
source of general information for managing the farm: internet; farm livestock accessible to public in
the past 12 months; perceived effect of experience of E. coli 0157 outbreaks or incidents on the way
of managing business during the past five years. The total variance explained is 40%.

The factors with a significant influence on open farmers’ willingness to use additives are farm selling
agricultural products (meat or milk, etc.) that are produced to standards specified by supermarkets;
source of general information for managing the farm: internet; farm livestock accessible to public in
the past 12 months. The total variance explained is 39%. As mentioned above, this is not a
representative sample of farms which open to the public, and results should be treated with caution.
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4. Stakeholder engagement

4.1 Introduction

The intention for this objective was that it would be completed through a number of meetings to
allow dissemination of the intelligence from Objectives 1 (i.e. an evidence review on the efficacy of
control measures) and Objective 2 (i.e. determination of the legal, social and economic drivers and
barriers to implementation of E. coli 0157 controls by farmers in the UK) to farmers to aid their
decisions on the use of on-farm controls, the provision of summary reports to the project
participants including dairy, beef and open farm managers and national representative bodies such
as RHET, LEAF, NFU and NFUS. The following sections describe work that has been undertaken by
the project team to raise awareness of the research with the relevant interested parties, which can
be used as a basis for future stakeholder engagement in this area.

4.2 Meetings and discussions with stakeholders

National Farm Attraction Network (NFAN)

Discussions were held with NFAN, which is a network of individual open farm owners, managers and
related businesses. The organisation’s committee stated that it was fully aware of E. coli 0157 and
its threat to human health and had already hosted presentations for its membership at its annual
meeting in 2010. A visit to NFAN was made in April 2011 and the NFAN committee informed us that
in 2009 at the height of the Godstone Farm outbreak their visitor numbers were considerably
reduced and some of their incomes fell by 25%. Individual members had been proactive in working
with the Health and Safety Executive (HSE) to consider on-farm controls for E. coli 0157 and in 2011
they would be assisting the agricultural branch of HSE to revise the advisory leaflet AIS 23 that may
be revised as a Code of Practice.

The NFAN committee are highly motivated to E. coli 0157 control and the measures the farms
currently use to prevent human infection include: signage and briefings for visitors, provision of
hand washing, supervision by staff, and segregation of livestock from picnic areas with double
fencing. Results from the examination of possible on-farm controls were shared with a committee
member who on behalf of NFAN is interested in the feasibility of vaccinating his ruminant livestock
to reduce E. coli 0157 carriage (see VMD below).

Veterinary Medicines Directorate (VMD) of DEFRA

The VMD is responsible for: the assessment, issue and maintenance of all national Marketing
Authorisations (MA) for veterinary medicines in accordance with European Community and UK
legislation; controls on the manufacture and distribution of veterinary medicinal products, and the
provision and implementation of policy advice on these matters to Ministers. Initial contact with
VMD was by correspondence and it confirmed that no licensed medicinal product is available in UK
with a recognised claim to control E. coli 0157. In the European Union it is possible to register
medicinal products in individual member states and the VMD only hold information on those
products subject to a harmonisation process.

The VMD is able to assist in the importation of medicines from European members or non-EU
countries if no licensed medicinal product is available in UK and where a practising veterinary
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surgeon wishes to import a product in accord with the prescription cascade. Application must be
made through a Special Treatment Certificate (STC) for non-European or human medical products or
a Special Import Certificate (SIC) for a European medical product.

The Veterinary Medicines Regulations (VMRs) were introduced in the autumn of 2005 and set out
the legal controls for veterinary medicinal products. The cascade is a legislative provision in the VMR
that allows a veterinary surgeon to prescribe unauthorised medicines that would not otherwise be
permitted. The principle of the cascade is that, if there is no suitable veterinary medicine authorised
in the UK to treat a condition, the veterinary surgeon responsible for the animal may, to avoid
causing unacceptable suffering, treat the animal in accordance with the following sequence, in
descending order of priority:

e A veterinary medicine authorised in the UK for use in another animal species or for a different
condition in the same species.
o [f there is no such product, the next option is either —

a medicine authorised in the UK for human use, or a veterinary medicinal product (VMP)
not authorised in the UK but authorized in another member state for use in any animal
species (in the case of a food-producing animal the medicine must be authorised in a food
producing species).

o [f there is no such product, the last option is a medicine prescribed by the veterinary surgeon
responsible for treating the animal and prepared extemporaneously by a veterinary surgeon, a
pharmacist or a person holding an appropriate manufacturer’s authorisation.

¢ |n exceptional circumstances, medicines may be imported from third countries through the
VMD’s import scheme.

At a meeting of the NFAN representative, accompanied by their veterinary surgeon, with VMD the
possibility of importing a medicinal product under the cascade to control E. coli 0157 in livestock
was explored. VMD gave their opinion that no vaccine is available in UK or the rest of Europe that
has data sheet recommendations for E. coli 0157 control. VMD also stated that UK licensed
pharmaceuticals are for clinical use only (note — E. coli 0157 causes no clinical disease in ruminants).
The meeting confirmed that the vaccines available in North America include Econiche™ that is fully
licensed in Canada and Epitopix (Pfizer SRP") that has a conditional licence in USA.

The HSE’s legal requirements, to apply reasonable precautions to E. coli 0157 control were discussed
and it was noted that the best advice is to regard all ruminants as potentially positive. The NFAN
representative is therefore interested in his veterinarian applying to VMD for a STC to make an
import request so as to vaccinate ruminant species under his care in accord with the label directions
and with a 60-day slaughter withdrawal notice.

VMD confirmed that a submission for an STC for Econiche™ could be made. The justification should
be consistent with EU directives and should state “the use was in particular to avoid unnecessary
suffering”. VMD would view the application as potentially setting a precedent and would therefore
ask for additional information from Bioniche and consult with the UK’s Chief Veterinary Officer
before making a decision. VMD’s primary responsibility was to ensure the product was safe and in
considering the risk benefits may require any use to be supplemented by other controls and
Econiche™ usage to be limited to open farms. In accordance with the VMR’s, it is a requirement that
any pharmacologically active substances included in a medicinal product administered to a food-
producing animal under the cascade must be listed in Table 1 in the annex to commission Regulation

74



Feasibility of E. coli 0157 on-farm controls Stakeholder consultation

(EU) No 37/2010 (on pharmacologically active substances and their classification regarding
maximum residue limits in foodstuffs of animal origin). If the above issues were addressed then
VMD procedures were to process an STC application in 15 working days with time in addition for
that required for extra information. (NB. after submission of this study report to FSAS the VMD have
issued in summer 2012 an STC to allow the importation and use of Econiche™ in an open farm
context).

With regard to probiotics/direct fed microbials the VMD had earlier given written correspondence
that the FSA regulate feed additives and this classification refers to additives influencing the
technological aspects of animal feed. These include those: to improve feed handling or hygiene
characteristics, to improve palatability, to provide vitamin, amino acid or trace minerals or
zootechnical additives that improve the nutrient status of the animal. An example of such an
additive would be an enzyme or direct fed microbial product, to enhance the conditions of the
intestinal tract. Such zootechnical food additives would have no recognised claim to control E. coli
0157.

Royal College of Veterinary Surgeons (RCVS)

Written advice was obtained from the RCVS legal team that interpretation of the phrase ‘to avoid
causing unacceptable suffering’ required in a STC application for a product to control E. coli 0157 in
livestock would be considered in a wide sense where the perceived benefits would be to public
health rather than in the strict sense of the relief of animal suffering.

Linking Environment And Farm (LEAF)

LEAF promotes environmentally responsible farming and helps build public understanding of food
and farming in a number of ways. These include Open Farm Sunday and year round farm visits to a
national network of demonstration-farms. The LEAF events manager for Open Farm Sunday
facilitated our on-line survey of LEAF members and will be given feedback on completion of the
work.

Royal Highland Education Trust (RHET)

RHET promote and arrange school visits to farms in Scotland and after an initial contact asked for a
briefing on E. coli 0157. On 14" September 2011 the RHET forum, which includes the regional
representatives responsible for the coordination and planning of 1,500 school visits annually, were
given a presentation on the hazards of E. coli 0157 and a discussion was held to consider their risk
planning for school visits.

National Farmers Union of Scotland, Royal Highland and Agricultural Society of
Scotland and Quality Meat Scotland.

On 12" May 2011 a meeting was held with senior representatives from all of these organisations to
discuss the hazards of E. coli 0157 and the possibility of adopting on-farm control measures in UK.
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5. Final discussion and conclusions

An interesting observation of this study is that although Europe has made significant contributions to
our understanding of E. coli 0157, its significance as a bacterial pathogen, the routes for human
infection, its occurrence in feedstuffs and on-farms and to our epidemiological understanding, there
is little work to implement on-farm controls for the pathogen in UK and few that we have been able
to identify from continental Europe.

One possible cause for this is the different perceptions and regulatory approaches that are adopted
in North America and Europe. In North America there is considerable effort to protect processed
meat from contamination and end product testing for E. coli 0157 is widely used in meat processing
plants. The Food Safety and Inspection Service (FSIS) within the U.S. Department of Agriculture
(USDA) inspects and regulates meat, poultry and processed egg products produced in federally
inspected plants. FSIS is responsible for ensuring that these products are safe, wholesome, and
accurately labelled. Product recalls are common and initiated by the manufacturer or distributor of
the meat or poultry, sometimes at the request of FSIS. All recalls are voluntary but if a company
refuses to recall its products, then FSIS has the legal authority to detain and seize those products in
commerce. The financial losses associated with such recalls are significant and provide a major
financial incentive for the on-farm control of E. coli 0157 that are absent in Europe where food
producers use HACCP planning and have less reliance on end-product testing. These differences
show that although in the UK the control of E. coli 0157 on-farm may be desirable, it is in North
America where greatest effort has been given to control infection in their feedlot systems.
Identifying these different perceptions and drivers is an important aspect of this work.

The literature review identified a number of possible control measures for reducing the faecal
shedding of E. coli 0157 by livestock. This included commercially available products which have
shown particular promise for reducing shedding levels, but which have not yet obtained regulatory
approval in Europe. A further difficulty in assessing the feasibility of applying these controls in the UK
was that most of the published evidence focuses on North American systems of husbandry and
includes many studies completed in feedlot systems that are not directly relevant to the UK.

We did not take the issues described above into account for the purposes of this study, which was
only concerned with identifying the existence of possible control methods, obtaining a general
consensus of their effectiveness and examining the literature for evidence of a quantitative
evaluation of their efficacy as on-farm control measures. Ultimately for evaluation in the cost-
benefit analyses, quantitative data was available to demonstrate the efficacy of two vaccine
products, a generic probiotic approach and application of a package of bio-security measures which
could be considered as controls that are potentially applicable by UK farmers.

Whilst there is considerable published evidence for E. coli 0157 infections in people arising from
direct contact with livestock and evidence that the frequency of human cases is related to cattle
density (Strachan et al., 2006) a problem is that we cannot precisely describe the reduction in the
number of human cases of infection that will be the consequence of reducing E. coli 0157 shedding
by livestock. Therefore, cross-species transmission models were used to translate the observed
prevalence and shedding reductions in cattle into a predicted reduction in risk to humans (section
2.2.1.2). To our knowledge, these models represent the first attempt to capture the cross-species
transmission risk posed by supershedding; the development of more detailed and refined models
was beyond the scope of this project, but should be a priority for further research activity.
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The results of cost benefit analysis (section 2.2.3) show that the application of vaccines or probiotics
as on-farm control measures for E. coli 0157 may payback their costs in certain circumstances.
However, whilst the possibility of the usage of probiotics as an on-farm control measure should not
be ignored, the feasibility of in-feed administration to grazing cattle is an important consideration. In
contrast to probiotics, the bio-security package achieved benefit-cost ratios that were far below one.
This was due to the high estimated implementation costs — in line with those of previous estimates
(e.g. Defra, 2003). Likely high levels of variability in the costs and effectiveness of biosecurity
between farms is also an important consideration. This result/observation indicates that despite a
reported efficacy, bio-security alone does not provide a viable control option for E. coli 0157 due to
its expense and difficulties in implementation (Kristensen and Jakobsen, 2011). However, it must be
acknowledged that increased bio-security may have additional benefits for the producer through the
control of other diseases though these benefits have not been quantified here and the measures
cannot be considered as routine to UK production systems.

An important outcome is that none of the control methods are universally cost-beneficial. The
outcome is highly dependent on the preventable human losses that combine the quantity of annual
human cases and the severity of the illnesses caused. In England and Scotland where the proportion
of human cases of E. coli 0157 are higher than elsewhere in UK, the benefits of the on-farm controls
in mitigating the public health burden of disease may be considered to financially outweigh their
costs. Though Northern Ireland suffers a similar proportion of infections the fewer total cases and
the high number of cattle means that the costs of implementation are higher and there is a
considerably lower benefit as the number of severe infections (HUS), which are disproportionately
financially significant, are low.

The results of the analysis (section 2.2.3) suggest that at the levels of E. coli 0157 infection
consistently occurring in Scotland and England over the past 10 years the benefit-cost ratios produce
a marginal benefit to society by application of some of the control measures, especially by
vaccination of animals. In these circumstances, the expense of a control measure, such as
vaccination of farm livestock may offer a public good. However, a concern is that these calculations
are dependent upon relatively few articles that adequately describe the reduction in E. coli 0157
shedding after the application of a particular control and that the severity of illness suffered is
extrapolated from a single two year study in Scotland. It is also worth nothing that the potential
avoided economic burden of E. coli 0157 outbreaks on agricultural sector and wider economy (e.g.
negative impact on farmers via reduced demand and hence prices) were not included in this
calculation. Therefore benefits were conservatively confined to human losses avoided.

Given the assumptions used we concluded from the analyses that implementing vaccination and
probiotics for all the cattle population in Scotland and England are cost-effective whereas this is not
a cost-effective approach in Wales and Northern Ireland. When targeting only young cattle,
assuming the same efficacy levels, both the studied vaccines and probiotics are cost-effective in
Scotland, England and UK but implementing this approach in Wales and Northern Ireland in isolation
is not economically efficient.

Though on-farm controls may be considered publically beneficial a highly important issue with
respect to controlling E. coli 0157 on-farm is that the pathogen does not cause disease in livestock
and no direct economic damage is imposed on the farmers. Currently there is no market incentive
for E. coli-free cattle, beef or milk and therefore many farmers do not have an obvious and urgent
reason for investing in control measures; especially as the maximum benefits are likely to occur
where the control measures are applied to all animals and incur maximum costs. Only the private
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concern of farmers in high-incidence areas for the safety of their families drives an idealistic
ambition to eliminate the pathogen (Clarke and Jones, 2011).

In order to improve understanding of the feasibility of implementing control measures in practice,
we sought information on the knowledge, attitudes and behaviours of farmers (section 3) towards E.
coli 0157 and its on-farm control. Our contacts in the organisations responsible for the national
livestock census figures confirmed that there were no official records of ‘open farms’ in UK. The
telephone survey was therefore sent to farm holdings randomly selected from national census data
sets maintained in England, Scotland, Northern Ireland and Wales without a priori knowledge of the
business purposes of the holdings. Overall, 405 farmers were contacted by telephone and 405
completed questionnaires were obtained. The survey was stratified by farm type (beef and dairy
cattle) and analysis of the data revealed that few (5%) of the farms would be categorised as open
farms (i.e., have more than 5% of their income dependent on opening to the public).

Additionally, an online survey of open farmers (members of LEAF and recorded by LEAF as opening
to the public) was undertaken and 91 responses were received. Approximately 50% of the surveyed
farmers who opened their farms to public (i.e. open farms) allowed visits by school groups of
children to touch the animals; 81% allowed visits by school groups of children to see the animals;
13.3% allowed children <10 years old into the pens with ruminant animals; 26.9% allowed children
<10 years old to bottle feed lambs. It is perhaps important that despite the recommendations
encompassed in the HSE advice leaflet AlS23 our return from this small survey showed that not all
farms had implemented measures to protect the safety of their visitors. For example 69.9% reported
having signs warning visitors of health hazards from animal infections; 69.6% had hot water hand-
washing facilities for visitors throughout the farm; and 86.8% had cold/hot water hand-washing
facilities for visitors throughout the farm.

As regards knowledge about E. coli 0157 impacts on human health, the majority of ‘standard’ (i.e.
dairy and beef cattle) farmers were aware of E. coli 0157 causing disease in people, that people
touching calves/cows may become infected with E. coli 0157, that livestock are an important source
from which E. coli 0157 spreads and that E. coli 0157 can be present on raw meat, in raw milk and
can contaminate produce such as lettuce, apples, spinach or rural drinking water. Levels of
awareness of these issues were stronger in the open farms sample”’. However, the fact that a fifth
of ‘standard’ farmers and a tenth of farmers who open their farms to the public either did not agree
or did not know that E. coli 0157 causes disease in people and that a proportion of farmers within
both groups did not agree with the different potential means of E. coli 0157 transmission raises
concern over a lack of awareness and might imply that not all farmers recognise the importance of
controls to prevent cross-contamination.

As regards perceived beneficiaries of on-farm controls to reduce E. coli 0157 in cattle, the majority
of ‘standard’ and open farmers thought that all (farmers, processors, retailers, public and
government) would benefit, however the proportions vary between the two categories when it
comes to benefits for the public or farmers. As regards perceived responsibility for controlling E. coli
0157 on farms, the majority of ‘standard’ and open farmers stated that responsibility remains with
them (with a higher proportion of the latter), however a fifth and, respectively, a quarter of farmers

7 We compare the results of the representative telephone survey with the results of the non-representative
online survey, however due to non-representativeness of the open farms sample; the comparisons should be
treated with caution.
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stated that all should share responsibility and a tenth and, respectively, a fifth of farmers considered
that the government is responsible for the control of E. coli 0157 on-farms.

Whilst nearly 60% of ‘standard’ farmers said they would be willing to use a treatment such as two
doses of vaccine that would cost £5 to buy for each animal every year and given to 3-18 months old
cattle, about 40% would currently be unwilling to use a vaccine treatment. For the majority of these
farmers one of the reasons was lack of information about vaccination, for two thirds of them the
cost was too expensive, whilst half of them said that it would take too much time to administer.
However, a slight majority said that they would be encouraged to use vaccination if it was part of a
national program to benefit the reputation of the industry, while less than half said that they would
be encouraged to use vaccination if it was used by other farmers. Many comments received
indicated that farmers may implement on-farm controls for E. coli 0157 where they could identify a
clear hazard and if there was greater knowledge of the safety and efficacy of the proposed controls.
Interestingly, these responses suggest the general advice that all cattle should be regarded as
carriers of E. coli 0157 has not influenced farmers’ considerations and this may be explained by the
number of farmers having direct experience of the infection (less than a tenth of farmers have
perceived an effect on business due to incidents of E. coli 0157 that occurred on their own farm).

The number of open farmers unwilling to use a vaccine treatment was higher than that observed for
beef and dairy farmers surveyed during this study?®.

The responses revealed that ‘standard’ farmers were less willing to use feed additives on a daily
basis in feed or water for a group of animals than a vaccine approach. Farmers raised similar
concerns about the use of probiotics to those expressed over vaccination. However, whilst the cost
estimations presented to the farmers put the cost of probiotics higher than for vaccination, the
major concern related to the practicality of implementing an in feed or water treatment in a UK
production system. The number of open farmers unwilling to use additives was also found to be
higher than that observed for beef and dairy farms®.

As regards willingness to pay (money or time per animal per year) to ensure that E. coli 0157 was
not present on their own farm, while almost half of the ‘standard’ farmers would be willing to pay £1
to £5 and a seventh of farmers more than £5, almost a sixth of farmers would not be willing to spend
any money. A tenth of farmers would be willing to spend time on a daily basis (30 minutes per day)
to ensure that E. coli 0157 was not present on own farm, however about a fifth would not be willing
to spend more than one day per year and about an eighth of farmers would not be willing to spend
any time at all.

While 43% of the open farmers would be willing to pay £1 to £5 and a quarter of farmers more than
£5 per animal per year to ensure that E. coli 0157 was not present on own farm (higher than the
figures observed for the standard farms), an eleventh of farmers would not spend any money (lower
than the figures observed for the standard farms). Only 6% of farmers would be willing to spend
time on a daily basis (30 minutes per day) to ensure that E. coli 0157 was not present on own farm,
however about a fifth would not spend more than one day per year and about a twelfth of farmers

28 However, as previously mentioned, we do not claim representativity of the sample of farmers who open
their farms to the public.
® However, as previously mentioned, we do not claim representativity of the sample of farmers who open
their farms to the public.
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would not be willing to spend any time at all (lower than the figures observed for the standard
farms).

As regards perceived practicality of biosecurity measures, the majority of ‘standard’ farmers
preferred separating animals into different age groups for the majority of the time, keeping bedding
dry and replacing contaminated/wet bedding on a daily basis, quarantine and testing of livestock
brought to the farm and cleaning feed troughs daily. Reducing current livestock numbers on the
farm and disinfecting the animal sheds/pens weekly were found not at all practical by about two
fifths of farmers.

The majority of open farmers prefer quarantine and testing of livestock brought to the farm and
keeping bedding dry and replacing contaminated/wet bedding on a daily basis. Almost half of
farmers found practical/very practical separating animals into different age groups for the majority
of the time. Reducing current livestock numbers on the farm and disinfecting the animal sheds/pens
weekly were found not at all practical by about half of the open farmers.

The results of the structural equation model for the representative telephone survey sample of
‘standard’ farmers confirm findings from the literature and expert opinion. The model has a
reasonably good level of prediction as it explains more than half (52%) of the variance in willingness
to pay (money or time per animal per year) to ensure that E. coli 0157 is not present on their own
farm. The model suggests that farmers: with stronger biosecurity perceptions; whose income
depends more on their opening their farms to the public; who are more likely to have been affected
by past outbreaks; whose farms are dairy rather than beef; who are more informed; and have
stronger attitudes towards E. coli 0157 control will show a higher willingness to spend money and
time to control E. coli 0157. This might imply that increasing access to information to all farmers and
targeting more specifically dairy farmers, farmers who open their farms to public and farmers
affected by past outbreaks might lead to stronger biosecurity perceptions and attitudes and,
subsequently, to higher willingness to control disease. The fact that perceived practicality of
biosecurity measures was found to have the strongest effect on behavioural willingness might
suggest that not only increasing access to information, but providing information on control
measures to suit the specific circumstances of farms is needed.

We have identified vaccines as practical E. coli 0157 controls that could be applied in UK. The cost-
benefit analyses indicate that their use could be targeted to farms in Scotland and England and
potentially too in young animals at greatest likelihood of being carriers. However, we also identified
reluctance amongst many farmers to implement any on-farm controls.

The Health and Safety at Work Act 1974, Food Safety Act 1990, The General Food Law Regulation
2004 and associated health and safety regulations all place duties on food-producers including
farmers and others in the food chain to protect the public from hazards. Since E. coli O157 is a
potential hazard the responsibility rests on producers to use good practice to protect the consumer
and general public. The reduction in the frequency of major food-borne outbreaks in Scotland is
suggestive that the application of HACCP at slaughterhouse has succeeded in reducing the risk of
food-borne infection and pre-slaughter measures aimed at reducing E. coli 0157 shedding in cattle
may provide an additional level of control to reduce human cases of infection arising through food
chain contamination via the slaughter process or through the faecal contamination of fresh produce.
On-farm controls offer additional benefits by reducing risks to humans from environmental
exposures, including those arising through direct animal contact or in the rural environment.
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Despite farmers being responsible for the potentially negative consequences that maintaining cattle
and spreading this pathogen poses to the public, for the majority of farmers there is a lack of
validated on-farm control options, and the lack of a clear link between human cases of infection and
their own livestock supports their decision to do nothing.

Our analyses are highly provisional and greater effort and coordination of medical and animal health
authorities are needed (Clarke and Jones, 2011) to confirm the burden of infection that originates
with the livestock populations in UK. Such evidence is crucial to the analyses. Most importantly, it is
evidence that is required by farmers of the hazards that originate with their livestock. Without such
evidence we do not believe that most individual farmers will take ownership of the problem.

However, it is clear that in some situations, such as open farms, farms that have direct experience of
E. coli 0157, or farms located in an area of high disease incidence there is a high common awareness
and understandings of E. coli 0157 (Jones et al., 2011) and there is a very considerable commitment
to implement E. coli 0157 on-farm controls. The social and financial consequences of human
illnesses that are traced and linked to open farms can be significant and whilst advisory leaflets (HSE
AIS23) are available to reduce the risk, the adoption of further controls are seen as reasonable steps
necessary to reduce liability. This suggests a willingness to adopt controls that are under
development and examination in North America and indeed our experience with the open farm
industry suggested that the costs we quoted for vaccination were not an obstacle to
implementation.

Of greater concern for these farmers was knowledge of the efficacy and safety of the control
measures. Vaccines that are available in North America have gone through the regulatory authorities
there and we know from our work that there is interest in bringing these vaccines to UK. The
authorisation of veterinary medicines in the EU is complex. A product authorised in the US cannot
automatically be authorised in the EU. Although there are means of gaining permission to use US-
authorised products in the UK, these are restricted to very specific situations. It is possible for a
veterinary surgeon to import an authorised product from a third country, but data must be provided
to show that the product is safe and that no other options are available for treatment of individual
animals. Any importation will require STC authority and the subsequent use, if permitted, would
likely be confined to specific premises and under strict control of the veterinary surgeon where the
animals are under their care.

An initial concern was that any justification needed to be consistent with EU directives with a
requirement to confirm “the use was in particular to avoid unnecessary suffering”. However,
without prejudice to any forthcoming opinion the view expressed by regulators was that a STC
application could be considered for an E. coli 0157 vaccine and their primary responsibility was to
ensure the product was safe and that any pharmacologically active substances included in a
medicinal product administered to a food-producing animal under the cascade are listed in Table 1
in the annex to commission Regulation (EU) No 37/2010.

Finally, it must be noted that from the seven severity categories of human illness identified,
hospitalised HUS cases that die impose the major costs to society. Since the severity of human
illnesses is variable and is presumably dependent upon biological/epidemiological factors an
alternative conclusion is that preventing the human losses associated with HUS would offer a
considerable benefit and would negate the implementation costs for on-farm controls. Since HUS is
recognised as an illness that primarily affects children under 5 years of age the possible options for
prevention of HUS may include: further education of children and parents about the dangers of on-

farm exposure to E. coli 0157; new methods for the early recognition, diagnosis and treatment of
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affected children or the targeting of on-farm controls to those settings where large numbers of
children may be exposed to farm environments such as occurs at open farms. Also efforts to reduce
human infections in livestock farming areas could be improved with proximate reminders for visitors
of the environmental pathway of E. coli 0157 infection (Jones et al., 2011). It is clear from both
surveys that the use of the media is a crucial mechanism in disseminating information relating to this
problem.

We conclude, based on our evaluation of the evidence on current control options, and the results of
our surveys of farmers’ views on the issue, that in the short term targeted vaccination to open farms
would have the potential to offer an advantage to public health. There may be future opportunity to
extend the general principles for the efficacy of vaccinating cattle for E. coli 0157 where the vaccine
composition is developed to maximise duration of immunity and to tailor vaccination regimes to
ensure maximum effectiveness in reducing the E. coli 0157 in cattle. Such targeted on-farm
interventions may provide evidence for other farmers where the direct financial benefits are not
currently obvious but where implementation in young animals (under 25 months of age) may be
worthwhile in Scotland and England for public health purposes.
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6. Recommendations

The background to the study was to contribute data to address formal recommendations made
following two enquiries into major outbreaks of E. coli 0157 that have occurred in the UK population
since 2005.

The stated aim was to consider on-farm measures for control of E. coli 0157 in cattle, and to assess
the costs, benefits and barriers associated with using these, in full or in part, in the UK. We trust that
the reader will find our contributions valuable to the debate and will now allow the authors to
highlight six recommendations that derive from their consideration of the findings.

Recommendation 1. We recommend that an opportunity is sought to evaluate the efficacy of
probiotics and/or vaccines for on-farm E. coli 0157 control in UK. Probiotic treatments and
vaccines have been described where reduction in E. coli 0157 shedding may be expected through
their application. However, information is limited on the duration of effect and impact on the
numbers of E. coli 0157 that would be found in the faeces of treated animals. Additionally, there is
little published research on the application of such controls in European farming systems. There is
therefore a need to extend the general principles to examine the means of probiotic administration,
or to tailor vaccination regimes to ensure maximum effectiveness in reducing the carriage of E. coli
0157 in cattle. Development of such targeted on-farm interventions in UK may provide important
evidence of safety and efficacy for farmers.

Recommendation 2. We recommend that NFAN be encouraged in developing Codes of Practice for
on-farm E. coli 0157 control and are given assistance to engage with the open-farm sector and to
publicise their experiences in the adoption and implementation of control measures. During our
engagement with stakeholder groups, the open-farm sector was most concerned with the means to
protect their businesses and with our assistance some individuals have imported commercially
available vaccines to vaccinate their livestock. We suggest that such farmers, with a higher
proportion of their income dependent on opening to the public; and that have been directly or
indirectly affected by E. coli 0157 incidents, may increasingly adopt such measures. However, since
there is no official record of ‘open farms’ in UK the dissemination of such information is dependent
upon organisations such as NFAN to encourage farms to use codes of practice and to implement
measures to protect the safety of their visitors.

Recommendation 3. We recommend that farmers may implement on-farm controls for E. coli
0157 if they identify a clear hazard and if there is greater knowledge of the safety and efficacy of
the proposed controls. Despite farmers recognising a responsibility for the potentially negative
consequences that maintaining cattle and spreading this pathogen poses to the public, for the
majority of farmers there is a lack of validated on-farm control options, and the lack of a clear link
between human cases of infection and their own livestock. Without such evidence we do not believe
that most individual farmers will take ownership of the problem. We consider that
recommendations 1 and 2 may permit the demonstration of the efficacy of controls in UK farming
systems and could encourage uptake.
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Recommendation 4. We believe that major retailers and buyers of milk and beef could be asked to
provide incentives to those farmers willing to apply proven on-farm E. coli 0157 controls. On-farm
control of the pathogen may be considered publically beneficial. However, a highly important issue
with respect to controlling E. coli 0157 is that the pathogen does not cause disease in livestock and
no direct economic incentive for the farmers. We are conscious that currently the costs will be borne
by the agricultural community with no immediate or direct benefit. Whilst the protection of their
families might occur, we think that our work demonstrates a wider public good should arise from
control of infection in cattle. Whilst retailers and buyers will be cautious in providing financial
incentives for E. coli 0157 control on-farms we believe there may be in certain circumstances an
opportunity for them to encourage or demonstrate the measures as acts of public good and
beneficial to their reputations.

Recommendation 5. We consider as a priority for further research activity continued
interdisciplinary cooperation in the collection of information for the development of more
detailed and refined disease transmission models. Our transmission models were used to translate
the observed prevalence and shedding reductions in cattle into a predicted reduction in risk to
humans. These models are robust representations but are determined from historic surveillance and
prevalence data and require continued validation.

Recommendation 6. We recommend the increasing use of the media as a crucial mechanism in
disseminating information relating to E. coli 0157 control. Our findings suggested that increasing all
farmers’ access to information would help to improve levels of awareness and may change attitudes
with regard to the control of E. coli 0157.
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Table 21. All variables - frequencies (region)

Location
England Scotland Wales NI(:;T::;n Total
ColumnN% | ColumnN% | ColumnN% | ColumnN% | ColumnN %

Gender Male 83.0% 84.2% 86.2% 94.1% 85.2%
Female 17.0% 15.8% 13.8% 5.9% 14.8%

18-35 5.4% 5.0% 5.7% 8.8% 5.7%

Which age group are you in? 36-50 30.6% 34.7% 30.1% 38.2% 32.1%
51-65 40.8% 43.6% 39.0% 32.4% 40.2%

Over 65 23.1% 16.8% 25.2% 20.6% 22.0%

Tenanted 14.3% 15.8% 9.8% 2.9% 12.3%

What is your status with respect to the farm holding? Owned 20.3% 64.4% 64.2% 88.2% 61.2%
Tenanted & owned 34.0% 18.8% 25.2% 5.9% 25.2%

Employee 1.4% 1.0% .8% 2.9% 1.2%

School 39.5% 48.5% 42.3% 73.5% 45.4%

Educational background (highest degree) College 49.0% 36.6% 44.7% 20.6% 42.2%
University 11.6% 14.9% 13.0% 5.9% 12.3%

less than 10 2.7% 1.0% .8% 8.8% 2.2%

10.01-50 23.1% 13.9% 13.8% 58.8% 21.0%

50.01-100 28.6% 23.8% 26.0% 23.5% 26.2%

Please give an estimate of the total farm land area (in hectares) 100.01-150 13.6% 17.8% 20.3% 2.9% 15.8%
150.01-200 14.3% 12.9% 17.1% 5.9% 14.1%

200.01-250 5.4% 7.9% 4.9% .0% 5.4%

250.01-500 10.2% 17.8% 13.0% .0% 12.1%

over 500 2.0% 5.0% 4.1% .0% 3.2%
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none 75.5% 81.2% 78.0% 58.8% 76.3%
0.01-10 7% .0% .0% .0% 2%
Dairy cattle 10.01-50 2.0% .0% 5.7% 5.9% 3.0%
50.01-100 7.5% 4.0% 3.3% 14.7% 5.9%
100.01-200 8.2% 5.0% 5.7% 5.9% 6.4%
over 200 6.1% 9.9% 7.3% 14.7% 8.1%
none 7.5% 8.9% 8.1% 26.5% 9.6%
0.01-10 6.1% 3.0% 4.1% 5.9% 4.7%
10.01-50 25.9% 20.8% 22.0% 41.2% 24.7%
50.01-100 21.1% 22.8% 15.4% 17.6% 19.5%
Beef cattle 100.01-150 12.2% 12.9% 22.0% 2.9% 14.6%
150.01-200 9.5% 7.9% 10.6% 2.9% 8.9%
200.01-250 6.8% 3.0% 6.5% .0% 5.2%
250.01-300 3.4% 5.9% 4.1% .0% 4.0%
over 300 7.5% 14.9% 7.3% 2.9% 8.9%
none 50.3% 41.6% 26.0% 73.5% 42.7%
0.01-100 10.2% 15.8% 7.3% 20.6% 11.6%
Sheep 100.01-500 21.8% 21.8% 18.7% 5.9% 19.5%
500.01-1000 6.1% 12.9% 16.3% .0% 10.4%
1000.01-1500 5.4% 4.0% 13.0% .0% 6.9%
over 1500 6.1% 4.0% 18.7% .0% 8.9%
none 88.4% 98.0% 91.9% 100.0% 92.8%
Pigs 0.01-100 9.5% 2.0% 8.1% .0% 6.4%
over 100 2.0% .0% .0% .0% 7%
Goats none 98.0% 99.0% 100.0% 100.0% 99.0%
0.01-2 2.0% 1.0% .0% .0% 1.0%
0 6.8% 2.0% 8% 5.9% 3.7%
How many people work on the farm full time? 13 87.8% 91.1% 91.1% 91.2% 89.9%
4-10 5.4% 5.9% 7.3% 2.9% 5.9%
more than 10 .0% 1.0% .8% .0% 5%
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none 57.8% 62.4% 74.0% 76.5% 65.4%
How many people work on the farm part time? 1-3 40.1% 36.6% 23.6% 23.5% 32.8%
more than 3 2.0% 1.0% 2.4% .0% 1.7%
Could | tell hat is the sh fi ; None 1.4% 1.0% .0% .0% 7%
Cout o e e el e o e tneater | g | 300 | e | ber | o
P - P y stpp Less than half 17.0% 18.8% 10.6% 11.8% 15.1%
total farm income
Half or more 63.3% 78.2% 87.8% 70.6% 75.1%
Do you use a Health Plan written for the farm with assistance Yes 54.4% 61.4% 74.8% 64.7% 63.2%
from the farm’s veterinary surgeon to manage the health of No 44.9% 38.6% 23.6% 35.3% 36.0%
livestock Incomplete 7% .0% 1.6% .0% 7%
Yes 4.8% 2.0% 8.1% 2.9% 4.9%
Are you certified organic? No 94.6% 98.0% 91.1% 97.1% 94.6%
In conversion period 7% .0% .8% .0% 5%
Do you sell from the farm any agricultural products (meat or Yes 22.4% 20.8% 23.6% 8.8% 21.2%
:Ji;)lzri;.r)kt;ast are produced to standards specified by No 77 6% 29.9% 26.4% 91.2% 28.8%
. . Yes 1.4% 2.0% .0% .0% 1.0%
Do you charge an entrance fee for petting the animals No 98.6% 98.0% 100.0% 100.0% 99.0%
Y 4.19 4.09 3.39 2.99 3.79
Do you allow visits by school-age children to touch the animals e % % % % %
No 95.9% 96.0% 96.7% 97.1% 96.3%
Y 7.59 6.99 5.79 5.99 6.79
Do you allow visits by school-age children to see the animals e % % % % %
No 92.5% 93.1% 94.3% 94.1% 93.3%
Do you have any hand-washing facilities for visitors on-farm ves 29.9% >1.5% 26.1% 64.7% 27.0%
Y y 8 No 40.1% 48.5% 43.9% 35.3% 43.0%
Yes 2.0% 1.0% .0% .0% 1.0%
D the f LEAF d
© you open the farm on LEAF open days No 98.0% 99.0% 100.0% 100.0% 99.0%
Y 4.19 .09 .89 2.99 2.09
Do you run a farm produce shop from the premises Nf)s 95 91; 1081;‘7 998;/ 9791/0; 9800/‘;
. (o] . (0] . 0 . (o] . 0
Is there a water source(s) on your land used for private water Yes 23.1% 43.6% 44.7% 26.5% 35.1%
supply to a house(s) No 76.9% 56.4% 55.3% 73.5% 64.9%
Does your land includes public footpaths Yes 75.5% 41.6% 83.7% 0% 63.2%
Y P P No 24.5% 58.4% 16.3% 100.0% 36.8%
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Does your land includes ground for camping, caravanning ves 4.8% 4.0% 6.5% 0% 4.7%
No 95.2% 96.0% 93.5% 100.0% 95.3%

. . . . Yes 4.1% 6.9% 4.9% .0% 4.7%
Does your land includes fixed holiday accommodation No 95.9% 93.1% 95.1% 100.0% 95.3%
Other Yes 5.3% 1.6% 4.5% .0% 3.7%
No 94.7% 98.4% 95.5% 100.0% 96.3%

100% .0% .0% .0% .0% .0%

What proportion of your farm income is dependent on opening | 50-99% 1.4% 1.0% .8% .0% 1.0%
to the public 5-49% 6.1% 2.0% 3.3% .0% 3.7%
<5% 92.5% 97.0% 95.9% 100.0% 95.3%
- - . . Yes 33.3% 35.0% 31.6% .0% 32.6%
Would you be willing to participate in a workshop on E. coli 0157 No 66.7% 65.0% 68.4% 100.0% 67.4%
Frequently 19.7% 27.7% 35.8% 29.4% 27.4%
Attending open days, or farm demonstrations Infrequently 57.8% 47.5% 46.3% 44.1% 50.6%
Never 22.4% 24.8% 17.9% 26.5% 22.0%
Frequently 61.9% 62.4% 74.8% 73.5% 66.9%
Meeting with other farmers Infrequently 35.4% 31.7% 22.0% 23.5% 29.4%
Never 2.7% 5.9% 3.3% 2.9% 3.7%
. . . . Frequently 78.9% 81.2% 83.7% 82.4% 81.2%
Z‘c)r)“ ;;t(;icclfs_r'\;’)the media (Press, Magazines (Farmers Weekly Infrequently 17.0% 15.8% 13.0% 14.7% 15.3%
Never 4.1% 3.0% 3.3% 2.9% 3.5%
Frequently 35.4% 34.7% 29.3% 14.7% 31.6%
Searching the internet Infrequently 30.6% 27.7% 28.5% 23.5% 28.6%
Never 34.0% 37.6% 42.3% 61.8% 39.8%
Frequently 25.9% 24.8% 18.7% 14.7% 22.5%
By asking agricultural consultants Infrequently 41.5% 46.5% 31.7% 38.2% 39.5%
Never 32.7% 28.7% 49.6% 47.1% 38.0%
Frequently 17.7% 23.8% 14.6% 8.8% 17.5%
By asking sales people Infrequently 57.1% 56.4% 56.1% 35.3% 54.8%
Never 25.2% 19.8% 29.3% 55.9% 27.7%
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Frequently 68.0% 78.2% 78.0% 55.9% 72.6%
By asking a veterinary surgeon Infrequently 27.9% 19.8% 19.5% 44.1% 24.7%
Never 4.1% 2.0% 2.4% .0% 2.7%
From Government information sources (e.g. FSA, DEFRA, RERAD Frequently 32.0% 38.6% 38.2% 41.2% 36.3%
& PR, ' * | Infrequently 47.6% 43.6% 39.0% 23.5% 42.0%
DARDNI, Welsh Government.) Never 20.4% 17.8% 22.8% 35.3% 21.7%
. 0 . 0 . 0 . (o] . (o]
. L Frequently 29.3% 26.7% 39.0% 29.4% 31.6%
Er?nr?l'j”i‘f:;ly) organisations (e.g. AHDB, QMS, NFU, NFUS, NFU e iy 47.6% 43.6% 35.8% 29.4% 41.5%
ymr, Never 23.1% 29.7% 25.2% 41.2% 26.9%
Frequently 4.3% 3.3% 3.4% 3.3% 3.7%
Other Infrequently 1.1% .0% 1.1% 3.3% 1.1%
Never 94.6% 96.7% 95.5% 93.3% 95.2%
Strongly Disagree 7% 2.0% .8% 2.9% 1.2%
Disagree 5.4% 5.0% 1.6% 2.9% 4.0%
Neither agree nor
. 8.8% 4.0% 4.9% 2.9% 5.9%
E. coli 0157 causes diarrhoea in calves disagree ’ ’ ° ° °
Agree 45.6% 35.6% 38.2% 47.1% 41.0%
Strongly Agree 21.8% 29.7% 31.7% 35.3% 27.9%
Don't know 17.7% 23.8% 22.8% 8.8% 20.0%
Strongly Disagree 6.1% 4.0% 6.5% 14.7% 6.4%
Disagree 6.1% 14.9% 8.9% 14.7% 9.9%
. . Neither agree nor 11.6% 8.9% 7.3% 2.9% 8.9%
E. coli 0157 causes mastitis in cattle disagree
Agree 25.2% 20.8% 27.6% 26.5% 24.9%
Strongly Agree 17.0% 7.9% 15.4% 11.8% 13.8%
Don't know 34.0% 43.6% 34.1% 29.4% 36.0%
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Strongly Disagree 2.7% 3.0% 2.4% 8.8% 3.2%
Disagree 16.3% 7.9% 11.4% 11.8% 12.3%
Neither agree nor

E. coli 0157 causes disease in cattle disagree 8.8% 2:9% 8.1% 2.9% /4%
Agree 35.4% 33.7% 45.5% 29.4% 37.5%
Strongly Agree 18.4% 19.8% 13.8% 32.4% 18.5%
Don't know 18.4% 29.7% 18.7% 14.7% 21.0%
Strongly Disagree 2.7% .0% .0% 2.9% 1.2%
Disagree 4.1% .0% 2.4% 8.8% 3.0%
Neither agree nor

E. coli 0157 causes disease in people disagree 4.1% 2.0% 4.1% >.9% 3.7%
Agree 41.5% 39.6% 48.8% 20.6% 41.5%
Strongly Agree 36.7% 52.5% 32.5% 47.1% 40.2%
Don't know 10.9% 5.9% 12.2% 14.7% 10.4%
Strongly Disagree 3.4% 2.0% 2.4% .0% 2.5%
Disagree 8.8% 4.0% 8.1% 17.6% 8.1%

Livestock are an important source from which E. coli 0157 gii;tgrireagree nor 16.3% 9.9% 12.2% 5.9% 12.6%

spreads Agree 40.8% 43.6% 39.0% 29.4% 40.0%
Strongly Agree 18.4% 24.8% 20.3% 29.4% 21.5%
Don't know 12.2% 15.8% 17.9% 17.6% 15.3%
Strongly Disagree 1.4% .0% .8% .0% 7%
Disagree 2.0% .0% 2.4% .0% 1.5%
Neither agree nor

E. coli 0157 can be present on raw meat disagree 8.8% >-9% 8.9% 8.8% 8.1%
Agree 41.5% 47.5% 39.8% 38.2% 42.2%
Strongly Agree 28.6% 41.6% 33.3% 32.4% 33.6%
Don't know 17.7% 5.0% 14.6% 20.6% 13.8%
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Strongly Disagree 2.0% 2.0% .8% 2.9% 1.7%
Disagree 5.4% 7.9% 4.9% 2.9% 5.7%
Neither agree nor
12.99 8.99 12.29 2.99 10.99
E. coli 0157 can be present in raw milk disagree 7 % 7% 7 &
Agree 31.3% 33.7% 34.1% 32.4% 32.8%
Strongly Agree 20.4% 15.8% 9.8% 20.6% 16.0%
Don't know 27.9% 31.7% 38.2% 38.2% 32.8%
Strongly Disagree 4.1% 1.0% 3.3% 11.8% 3.7%
Disagree 6.1% 5.0% 13.8% .0% 7.7%
Neither agree nor
. 8.8% 11.9% 5.7% 8.8% 8.6%
E. coli 0157 may contaminate rural drinking water disagree ’ ° ° ° °
Agree 38.8% 39.6% 35.0% 29.4% 37.0%
Strongly Agree 13.6% 21.8% 14.6% 23.5% 16.8%
Don't know 28.6% 20.8% 27.6% 26.5% 26.2%
Strongly Disagree 3.4% 2.0% 2.4% 5.9% 3.0%
Disagree 4.1% 2.0% 9.8% 8.8% 5.7%
Neith
E. coli 0157 may contaminate produce such as lettuce, apples, dii;g;reagree nor 8.8% 9.9% 3.3% 14.7% 7.9%
inach
spinac Agree 34.7% 37.6% 26.0% 23.5% 31.9%
Strongly Agree 13.6% 27.7% 22.0% 11.8% 19.5%
Don't know 35.4% 20.8% 36.6% 35.3% 32.1%
Strongly Disagree 1.4% 2.0% 8.1% 5.9% 4.0%
Disagree 4.8% 3.0% 4.9% 5.9% 4.4%
Neith
People touching calves/ cows may become infected with E. coli dii;g;reagree nor 8.2% 8.9% 6.5% 14.7% 8.4%
0157
Agree 53.1% 52.5% 46.3% 32.4% 49.1%
Strongly Agree 22.4% 27.7% 22.0% 23.5% 23.7%
Don't know 10.2% 5.9% 12.2% 17.6% 10.4%

101




Feasibility of E. coli 0157 on-farm controls

Appendices

Strongly Disagree 1.4% 2.0% 1.6% 5.9% 2.0%
Disagree 4.1% 5.0% 5.7% 2.9% 4.7%
Neither agree nor
. 9.5% 1.0% 1.6% 2.9% 4.4%
Your business would be adversely affected if E. coli 0157 disagree ? ’ ° ’ ’
infection in a person was linked to your farm Agree 35.4% 34.7% 35.8% 35.3% 35.3%
Strongly Agree 43.5% 52.5% 50.4% 44.1% 47.9%
Don't know 4.8% 3.0% 2.4% 5.9% 3.7%
Not applicable 1.4% 2.0% 2.4% 2.9% 2.0%
Strongly Disagree 23.8% 27.7% 20.3% 32.4% 24.4%
Disagree 23.8% 32.7% 31.7% 35.3% 29.4%
. . . . Neither agree nor 17.0% 10.9% 8.1% 14.7% 12.6%
Do you believe E. coli 0157 might be present in cattle on your disagree
farm? Agree 17.7% 12.9% 16.3% 14.7% 15.8%
Strongly Agree 2.7% 3.0% 4.1% .0% 3.0%
Don't know 14.3% 11.9% 17.1% 2.9% 13.6%
Not applicable 7% 1.0% 2.4% .0% 1.2%
Strongly Disagree 1.4% .0% .8% 2.9% 1.0%
Disagree 1.4% .0% 2.4% .0% 1.2%
Neither agree nor
For you it is very important that you with other UK livestock disagree g 4.8% 1.0% 2.4% 5.9% 3.2%
:ggiralzfrl](:nictlon to control the infections in animals that may Agree 32.7% 34.7% 341% 29.4% 333%
Strongly Agree 58.5% 64.4% 58.5% 58.8% 60.0%
Don't know 1.4% .0% 1.6% 2.9% 1.2%
Not applicable .0% .0% .0% .0% .0%
Strongly Disagree 19.7% 13.9% 12.2% 2.9% 14.6%
Disagree 30.6% 23.8% 31.7% 32.4% 29.4%
Neither agree nor
. 15.6% 17.8% 17.9% 8.8% 16.3%
If you used control measures for E. coli 0157 in cattle on-farm disagree ? ’ ’ ’ ’
the price for your produce might increase Agree 21.1% 22.8% 20.3% 41.2% 23.0%
Strongly Agree 6.1% 10.9% 8.1% 11.8% 8.4%
Don't know 4.8% 8.9% 8.1% 2.9% 6.7%
Not applicable 2.0% 2.0% 1.6% .0% 1.7%
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Strongly Disagree 8.8% 10.9% 6.5% 2.9% 8.1%
Disagree 21.1% 10.9% 15.4% 14.7% 16.3%

Neither agree nor
. 19.0% 19.8% 8.9% 2.9% 14.8%
If you used control measures for E. coli 0157 in cattle on-farm it | disagree ? ’ ° ’ ’
would enhance your reputation with consumers/customers Agree 27.9% 37.6% 40.7% 47.1% 35.8%
Strongly Agree 13.6% 13.9% 22.8% 26.5% 17.5%
Don't know 6.1% 5.9% 3.3% 5.9% 5.2%
Not applicable 3.4% 1.0% 2.4% .0% 2.2%
Strongly Disagree 15.0% 7.9% 3.3% 5.9% 8.9%
Disagree 13.6% 5.9% 11.4% 5.9% 10.4%
_ . Neither agree nor 2.7% 8.9% 6.5% 8.8% 5.9%

If you used control measures for E. coli 0157 in cattle on-farm disagree

then visitors might increase Agree 7.5% 3.0% 7.3% 5.9% 6.2%
Strongly Agree 2.0% 5.0% 4.1% .0% 3.2%
Don't know 5.4% 3.0% 3.3% 5.9% 4.2%
Not applicable 53.7% 66.3% 64.2% 67.6% 61.2%
Strongly Disagree 6.8% 3.0% 1.6% 8.8% 4.4%
Disagree 13.6% 6.9% 14.6% 8.8% 11.9%

Neither agree nor
. 17.0% 9.9% 13.0% 8.8% 13.3%
If you did not use control measures for E. coli 0157 in cattle on- | disagree ? ’ ’ ? ’
farm, you might get sued in the courts Agree 39.5% 38.6% 33.3% 26.5% 36.3%
Strongly Agree 8.8% 17.8% 16.3% 17.6% 14.1%
Don't know 11.6% 15.8% 13.0% 20.6% 13.8%
Not applicable 2.7% 7.9% 8.1% 8.8% 6.2%
Strongly Disagree 8.8% 3.0% 6.5% 11.8% 6.9%
Disagree 18.4% 8.9% 15.4% 14.7% 14.8%

Neither agree nor
. 8.2% 14.9% 13.0% 8.8% 11.4%
If you did not use control measures for E. coli 0157 in cattle on- | disagree ? ’ ’ ’ ’
farm, you might lose the single farm payment Agree 27.9% 24.8% 26.0% 29.4% 26.7%
Strongly Agree 10.9% 17.8% 10.6% 8.8% 12.3%
Don't know 20.4% 17.8% 21.1% 23.5% 20.2%
Not applicable 5.4% 12.9% 7.3% 2.9% 7.7%
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Who do you think would benefit the most from on-farm controls |0 85.7% 92.1% 83.7% 73.5% 85.7%
to reduce E. coli 0157 in cattle - Farm owners Farm owners 14.3% 7.9% 16.3% 26.5% 14.3%
Who do you think would benefit the most from on-farm controls |0 88.4% 95.0% 91.1% 97.1% 91.6%
to reduce E. coli 0157 in cattle - Meat/Milk Processors Meat/Milk Processors 11.6% 5.0% 8.9% 2.9% 8.4%
Who do you think would benefit the most from on-farm controls |0 89.1% 89.1% 94.3% 97.1% 91.4%
to reduce E. coli 0157 in cattle - Food Retailers Food Retailers 10.9% 10.9% 5.7% 2.9% 8.6%
Who do you think would benefit the most from on-farm controls |0 90.5% 84.2% 88.6% 94.1% 88.6%
to reduce E. coli 0157 in cattle - Public Public 9.5% 15.8% 11.4% 5.9% 11.4%
Who do you think would benefit the most from on-farm controls |0 90.5% 96.0% 93.5% 100.0% 93.6%
to reduce E. coli 0157 in cattle - Government Government 9.5% 4.0% 6.5% .0% 6.4%
Who do you think would benefit the most from on-farm controls |0 40.8% 33.7% 36.6% 41.2% 37.8%
to reduce E. coli 0157 in cattle - All All 59.2% 66.3% 63.4% 58.8% 62.2%
Who do you think would benefit the most from on-farm controls |0 94.6% 93.1% 96.7% 94.1% 94.8%
to reduce E. coli 0157 in cattle - Don't know Don't know 5.4% 6.9% 3.3% 5.9% 5.2%
Who do you think is responsible for controlling E. coli 0157 on- |0 32.7% 33.7% 32.5% 44.1% 33.8%
farms - Farm owners Farm owners 67.3% 66.3% 67.5% 55.9% 66.2%
Who do you think is responsible for controlling E. coli 0157 on- |0 97.3% 95.0% 92.7% 97.1% 95.3%
farms - Meat/Milk Processors Meat/Milk Processors 2.7% 5.0% 7.3% 2.9% 4.7%
Who do you think is responsible for controlling E. coli 0157 on- |0 97.3% 98.0% 95.9% 100.0% 97.3%
farms - Food Retailers Food Retailers 2.7% 2.0% 4.1% .0% 2.7%
Who do you think is responsible for controlling E. coli 0157 on- |0 98.6% 99.0% 97.6% 97.1% 98.3%
farms — Public Public 1.4% 1.0% 2.4% 2.9% 1.7%
Who do you think is responsible for controlling E. coli 0157 on- |0 91.2% 87.1% 85.4% 85.3% 87.9%
farms — Government Government 8.8% 12.9% 14.6% 14.7% 12.1%
Who do you think is responsible for controlling E. coli 0157 on- |0 76.9% 78.2% 84.6% 73.5% 79.3%
farms — All All 23.1% 21.8% 15.4% 26.5% 20.7%
Who do you think is responsible for controlling E. coli 0157 on- |0 95.2% 94.1% 92.7% 94.1% 94.1%
farms - Don't know Don't know 4.8% 5.9% 7.3% 5.9% 5.9%

Not affected 36.1% 45.5% 40.7% 41.2% 40.2%
Government or European animal health regulations Slightly affected 32.0% 27.7% 30.1% 26.5% 29.9%

Much affected 32.0% 26.7% 29.3% 32.4% 29.9%
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Not affected 89.1% 86.1% 90.2% 91.2% 88.9%
Reports of E. coli 0157 outbreaks or incidents Slightly affected 8.2% 8.9% 8.9% 5.9% 8.4%
Much affected 2.7% 5.0% .8% 2.9% 2.7%
Not affected 91.8% 93.1% 92.7% 88.2% 92.1%
Experience of E. coli 0157 outbreaks or incidents Slightly affected 6.8% 4.0% 4.9% 11.8% 5.9%
Much affected 1.4% 3.0% 2.4% .0% 2.0%
Not affected 89.8% 96.0% 91.9% 88.2% 91.9%
Incidents of E. coli 0157 that occurred on your farm Slightly affected 8.2% 1.0% 4.9% 8.8% 5.4%
Much affected 2.0% 3.0% 3.3% 2.9% 2.7%
A treatment such as two doses of vaccine that would cost £5to | Willing to use this 58.5% 59.4% 55.3% 67.6% 58.5%
buy for each animal every year given to 3-18 months old cattle Not willing to use this 41.5% 40.6% 44.7% 32.4% 41.5%
Strongly disagree 4.9% 4.9% 1.8% .0% 3.6%
Disagree 16.4% .0% 9.1% 9.1% 9.5%
. . Neither disagree nor 14.8% 34.1% 9.1% 27.3% 18.5%
The cost is too expensive agree
Agree 23.0% 9.8% 34.5% 27.3% 23.8%
Strongly agree 41.0% 51.2% 45.5% 36.4% 44.6%
Don't know .0% .0% .0% .0% .0%
Strongly disagree 8.2% 7.3% 3.6% 18.2% 7.1%
Disagree 24.6% 22.0% 25.5% 27.3% 24.4%
N . Neither disagree nor 29.5% 19.5% 10.9% 0% 19.0%
Doing this would take too much time agree
Agree 19.7% 34.1% 29.1% 36.4% 27.4%
Strongly agree 18.0% 17.1% 30.9% 18.2% 22.0%
Don't know .0% .0% .0% .0% .0%
Strongly disagree .0% 2.4% .0% .0% .6%
Disagree 3.3% .0% 1.8% 9.1% 2.4%
Neither di
. . . . either disagree nor 6.6% 4.9% 3.6% 9.1% 5.4%
| would need more information before using a vaccine agree
Agree 21.3% 17.1% 29.1% 36.4% 23.8%
Strongly agree 68.9% 75.6% 63.6% 45.5% 67.3%
Don't know .0% .0% 1.8% .0% .6%
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Strongly disagree 11.5% 19.5% 12.7% .0% 13.1%
Disagree 16.4% 14.6% 23.6% 9.1% 17.9%
Neither di

| would be encouraged to use vaccination if it was used by other agerleeer Isagree nor 27.9% 24.4% 20.0% 18.2% 23.8%

f that I k

armers that Tknow Agree 31.1% 19.5% 30.9% 54.5% 29.8%
Strongly agree 13.1% 22.0% 9.1% 18.2% 14.3%
Don't know .0% .0% 3.6% .0% 1.2%
Strongly disagree 6.6% 12.2% 10.9% .0% 8.9%
Disagree 11.5% 12.2% 9.1% 9.1% 10.7%
Neither di

| would be encouraged to use vaccination as part of a national agerleeer Isagree nor 11.5% 22.0% 21.8% 18.2% 17.9%

program to benefit the reputation of the industry Agree 25.9% 19.5% 34.5% 45.5% 35.7%
Strongly agree 23.0% 34.1% 20.0% 27.3% 25.0%
Don't know 1.6% .0% 3.6% .0% 1.8%
Strongly disagree 7.7% .0% .0% .0% 2.7%
Disagree .0% .0% 2.6% .0% 9%
Neither disagree nor 0% 11.1% 2.6% 0% 3.5%

Other agree
Agree 10.3% 3.7% 5.3% 11.1% 7.1%
Strongly agree 53.8% 55.6% 26.3% 22.2% 42.5%
Don't know 28.2% 29.6% 63.2% 66.7% 43.4%

Additives can be given on a daily basis in feed or water for a Willing to use this 36.1% 38.6% 43.1% 44.1% 39.5%

group of animals which would cost £15 per year per animal Not willing to use this 63.9% 61.4% 56.9% 55.9% 60.5%
Strongly disagree 3.2% 3.2% .0% .0% 2.0%
Disagree 8.5% 3.2% 8.6% 5.3% 6.9%

. . Neither disagree nor 11.7% 12.9% 5.7% 10.5% 10.2%

The cost is too expensive agree
Agree 29.8% 22.6% 31.4% 36.8% 29.0%
Strongly agree 43.6% 58.1% 52.9% 47.4% 50.2%
Don't know 3.2% .0% 1.4% .0% 1.6%
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Strongly disagree 8.5% 8.1% 2.9% 5.3% 6.5%
Disagree 26.6% 19.4% 12.9% 31.6% 21.2%
o _ Neither disagree nor 16.0% 29.0% 10.0% 10.5% 17.1%
Doing this would take too much time agree

Agree 24.5% 14.5% 31.4% 15.8% 23.3%
Strongly agree 21.3% 29.0% 40.0% 36.8% 29.8%

Don't know 3.2% .0% 2.9% .0% 2.0%

Strongly disagree 1.1% 1.6% 4.3% 5.3% 2.4%

Disagree 4.3% .0% 2.9% 15.8% 3.7%

. . . . Neither disagree nor 6.4% 6.5% 4.3% 5.3% 5.7%

| would need more information before using an additive agree

Agree 20.2% 21.0% 31.4% 26.3% 24.1%
Strongly agree 68.1% 71.0% 55.7% 47.4% 63.7%

Don't know .0% .0% 1.4% .0% 4%
Strongly disagree 13.8% 17.7% 21.4% 5.3% 16.3%
Disagree 16.0% 9.7% 28.6% 42.1% 20.0%
| would be encouraged to use additives if it was used by other aNgerZZer disagree nor 23.4% 29.0% 11.4% 5.3% 20.0%
farmers that | know Agree 35.1% 29.0% 25.7% 31.6% 30.6%
Strongly agree 11.7% 14.5% 11.4% 15.8% 12.7%

Don't know .0% .0% 1.4% .0% A%

Strongly disagree 6.4% 9.7% 8.6% .0% 7.3%
Disagree 10.6% 11.3% 15.7% 21.1% 13.1%
| would be encouraged to use additives as part of a national aNz:rlzzer disagree nor 25.5% 22.6% 12.9% 21.1% 20.8%
program to benefit the reputation of the industry Agree 38.3% 35.5% A1.4% 47.4% 39.2%
Strongly agree 19.1% 21.0% 17.1% 10.5% 18.4%

Don't know .0% .0% 4.3% .0% 1.2%
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Strongly disagree 7.1% .0% .0% .0% 2.6%
Disagree .0% .0% .0% .0% .0%
Neither disagree nor 1.8% 8.1% 2.0% 0% 3.2%
Other agree
Agree 8.9% 5.4% 8.2% .0% 7.1%
Strongly agree 33.9% 48.6% 22.4% 15.4% 32.3%
Don't know 48.2% 37.8% 67.3% 84.6% 54.8%
Not at all practical 12.9% 7.9% 12.2% 5.9% 10.9%
Of little practicality 9.5% 14.9% 12.2% 8.8% 11.6%
Keeping bedding dry and replacing contaminated/wet bedding Moderately practical 8.8% 12.9% 10.6% 5.9% 10.1%
on a daily basis Practical 24.5% 16.8% 22.0% 35.3% 22.7%
Very practical 43.5% 44.6% 41.5% 35.3% 42.5%
Not applicable 7% 3.0% 1.6% 8.8% 2.2%
Not at all practical 8.8% 5.9% 11.4% 5.9% 8.6%
Of little practicality 8.2% 4.0% 3.3% 11.8% 5.9%
Separating animals into different age groups for the majority of | Moderately practical 4.8% 16.8% 9.8% 11.8% 9.9%
the time Practical 29.3% 18.8% 29.3% 38.2% 27.4%
Very practical 48.3% 52.5% 43.9% 32.4% 46.7%
Not applicable 7% 2.0% 2.4% .0% 1.5%
Not at all practical 17.0% 20.8% 24.4% 20.6% 20.5%
Of little practicality 23.1% 19.8% 16.3% 5.9% 18.8%
Reducing your current livestock numbers kept in cattle sheds Moderately practical 12.9% 18.8% 11.4% 11.8% 13.8%
Practical 19.7% 16.8% 28.5% 41.2% 23.5%
Very practical 20.4% 12.9% 13.8% 17.6% 16.3%
Not applicable 6.8% 10.9% 5.7% 2.9% 7.2%
Not at all practical 41.5% 46.5% 49.6% 29.4% 44.2%
Of little practicality 26.5% 23.8% 17.1% 11.8% 21.7%
Reducing your current livestock numbers on the farm Moderately practical 9.5% 12.9% 13.0% 14.7% 11.9%
Practical 9.5% 5.0% 10.6% 26.5% 10.1%
Very practical 9.5% 8.9% 8.1% 5.9% 8.6%
Not applicable 3.4% 3.0% 1.6% 11.8% 3.5%

108




Feasibility of E. coli 0157 on-farm controls

Appendices

Not at all practical 25.9% 12.9% 26.8% 2.9% 21.0%

Of little practicality 25.9% 20.8% 21.1% 5.9% 21.5%

Cleaning water troughs daily Moderately practical 17.0% 16.8% 20.3% 17.6% 18.0%
Practical 18.4% 17.8% 13.8% 35.3% 18.3%

Very practical 12.2% 23.8% 15.4% 35.3% 18.0%

Not applicable 7% 7.9% 2.4% 2.9% 3.2%

Not at all practical 8.8% 13.9% 12.2% 8.8% 11.1%

Of little practicality 16.3% 8.9% 16.3% 2.9% 13.3%

Cleaning feed troughs daily Moderately practical 15.6% 18.8% 17.9% 14.7% 17.0%
Practical 25.9% 16.8% 25.2% 35.3% 24.2%

Very practical 27.9% 35.6% 26.0% 35.3% 29.9%

Not applicable 5.4% 5.9% 2.4% 2.9% 4.4%

Not at all practical 40.8% 42.6% 45.5% 14.7% 40.5%

Of little practicality 28.6% 18.8% 20.3% 35.3% 24.2%

Disinfecting the animal sheds/pens weekly Moderately practical 14.3% 16.8% 13.0% 20.6% 15.1%
Practical 7.5% 8.9% 10.6% 14.7% 9.4%

Very practical 6.8% 6.9% 8.9% 11.8% 7.9%

Not applicable 2.0% 5.9% 1.6% 2.9% 3.0%

Not at all practical 6.1% 5.0% 10.6% 8.8% 7.4%

Of little practicality 12.2% 8.9% 6.5% 2.9% 8.9%

. . . Moderately practical 15.0% 7.9% 14.6% 14.7% 13.1%
Quarantine and testing of livestock brought to the farm Practical 25 9% 17 8% 9 8% 32 4% 53.5%
Very practical 25.2% 47.5% 35.0% 23.5% 33.6%

Not applicable 15.6% 12.9% 10.6% 17.6% 13.6%

Not at all practical 12.2% 17.8% 14.6% 5.9% 13.8%
Of little practicality 18.4% 18.8% 13.0% 14.7% 16.5%
. . ) ) Moderately practical 15.0% 19.8% 13.8% 14.7% 15.8%
Applying slaked lime to animal bedding every 3 weeks Practical 33.3% 18.8% 59.3% 32 4% 58.4%
Very practical 17.0% 14.9% 22.8% 23.5% 18.8%

Not applicable 4.1% 9.9% 6.5% 8.8% 6.7%
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Nothing 19.0% 17.8% 17.1% 5.9% 17.0%

Less than £1 15.6% 11.9% 18.7% 11.8% 15.3%

willingness to pay (money per animal per year) to ensure that E. | £1 to £5 44.2% 46.5% 45.5% 61.8% 46.7%
coli 0157 is not present on own farm £5to £10 12.9% 6.9% 8.9% 11.8% 10.1%
More than £10 7% 6.9% 5.7% 5.9% 4.2%

Not applicable 7.5% 9.9% 4.1% 2.9% 6.7%

None 12.9% 13.9% 12.2% .0% 11.9%

1 day / year 21.1% 15.8% 17.1% 17.6% 18.3%

willingness to pay (time spent in controlling it) to ensure that E. |30 min / month 27.9% 24.8% 24.4% 23.5% 25.7%
coli 0157 is not present on own farm 30 min / week 24.5% 27.7% 26.0% 29.4% 26.2%
30 min / day 8.2% 7.9% 11.4% 26.5% 10.6%

Not applicable 5.4% 9.9% 8.9% 2.9% 7.4%

. Yes 72.8% 77.2% 72.4% 61.8% 72.8%

Had you heard of E. coli 0157 before we contacted you? No 27 2% 7 8% 57 6% 38 2% 57 2%
The last time you heard of E. coli 0157 was it about? - Human 0 27.1% 20.5% 27.0% 61.9% 27.8%
illness Human illness 72.9% 79.5% 73.0% 38.1% 72.2%
The last time you heard of E. coli 0157 was it about? - Food 0 76.6% 59.0% 68.5% 66.7% 68.8%
contamination Food contamination 23.4% 41.0% 31.5% 33.3% 31.2%
The last time you heard of E. coli 0157 was it about? - Animal 0 77.6% 92.3% 77.5% 57.1% 80.0%
illness Animal illness 22.4% 7.7% 22.5% 42.9% 20.0%
Attending open days, or farm demonstrations Yes 9.3% 10.3% 12.4% 9.5% 10.5%
’ No 90.7% 89.7% 87.6% 90.5% 89.5%

Meeting with other farmers Yes 21.5% 20.5% 24.7% 38.1% 23.4%
No 78.5% 79.5% 75.3% 61.9% 76.6%

From articles in the media (Press, Magazines (Farmers Weekly Yes 75.7% 82.1% 83.1% 71.4% 79.3%
etc.), Radio, TV) No 24.3% 17.9% 16.9% 28.6% 20.7%
Searching the internet Yes 13.1% 7.7% 5.6% 4.8% 8.8%
No 86.9% 92.3% 94.4% 95.2% 91.2%

By asking agricultural consultants Yes 6.5% 10.3% >-6% 9.5% 7.5%
No 93.5% 89.7% 94.4% 90.5% 92.5%

By asking sales people Yes 9.3% 5.1% 6.7% 4.8% 7.1%
No 90.7% 94.9% 93.3% 95.2% 92.9%
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By asking a veterinary surgeon Yes 50.5% 43.6% 37.1% 42.9% 44.1%
No 49.5% 56.4% 62.9% 57.1% 55.9%
From Government information sources (e.g. FSA, DEFRA, RERAD, |Yes 43.0% 32.1% 20.2% 33.3% 32.5%
DARDNI, Welsh Government.) No 57.0% 67.9% 79.8% 66.7% 67.5%
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Yes 27.1% 17.9% 12.4% 14.3% 19.3%
Cymru, NAFN) No 72.9% 82.1% 87.6% 85.7% 80.7%
Other Yes 5.9% 2.0% 3.1% 4.8% 3.9%
No 94.1% 98.0% 96.9% 95.2% 96.1%
Increase size 19.7% 12.9% 14.6% 14.7% 16.0%
Maintain size 63.3% 72.3% 73.2% 70.6% 69.1%
Do you intend to change your farm size in the next 5 years? Reduce size 6.1% 4.0% 3.3% 5.9% 4.7%
Don't know 6.8% 8.9% 3.3% 5.9% 6.2%
Leave farming business 4.1% 2.0% 5.7% 2.9% 4.0%
Increase 7.5% 2.0% 5.7% .0% 4.9%
Do you intend to change public access to the farm in the next five | Stay same 87.8% 93.1% 90.2% 100.0% 90.9%
years Reduce 1.4% 1.0% 1.6% .0% 1.2%
Don't know 3.4% 4.0% 2.4% .0% 3.0%
Increase 27.9% 16.8% 17.9% 8.8% 20.5%
Do you intend to change E. coli 0157 control measures on your | Stay same 61.2% 70.3% 65.9% 67.6% 65.4%
farm in the next five years Reduce 4.1% .0% 1.6% 11.8% 3.0%
Don't know 6.8% 12.9% 14.6% 11.8% 11.1%
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Table 22. All variables - frequencies (E. coli control measures)

A treatment such as two doses
of vaccine that would cost £5
to buy for each animal every
year given to 3-18 months old

Additives can be givenon a
daily basis in feed or water for
a group of animals which
would cost £15 per year per

cattle animal
Willing to use | Not willing to | Willing to use | Not willing to
this use this this use this
ColumnN% | ColumnN% | ColumnN% | ColumnN %
England 36.3% 36.3% 33.1% 38.4%
Location Scotland 25.3% 24.4% 24.4% 25.3%
Wales 28.7% 32.7% 33.1% 28.6%
Northern Ireland 9.7% 6.5% 9.4% 7.8%
Gender Male 86.9% 82.7% 84.4% 85.7%
Female 13.1% 17.3% 15.6% 14.3%
18-35 8.0% 2.4% 5.6% 5.7%
Which age group are you in? 36-50 27.0% 39.3% 27.5% 35.1%
51-65 42.2% 37.5% 40.0% 40.4%
Over 65 22.8% 20.8% 26.9% 18.8%
Tenanted 13.9% 10.1% 13.1% 11.8%
. . . Owned 62.9% 58.9% 64.4% 59.2%
What is your status with respect to the farm holding? Tenanted & owned 2 8% >8.6% 50.6% >8.2%
Employee A% 2.4% 1.9% .8%
School 44.7% 46.4% 47.5% 44.1%
Educational background (highest degree) College 42.2% 42.3% 43.1% 41.6%
University 13.1% 11.3% 9.4% 14.3%
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less than 10 2.5% 1.8% 2.5% 2.0%
10.01-50 23.6% 17.3% 25.6% 18.0%
50.01-100 26.2% 26.2% 24.4% 27.3%
Please give an estimate of the total farm land area (in hectares) 100.01-150 15.6% 16.1% 15.6% 15.9%
150.01-200 13.5% 14.9% 14.4% 13.9%
200.01-250 4.2% 7.1% 4.4% 6.1%
250.01-500 10.1% 14.9% 9.4% 13.9%
over 500 4.2% 1.8% 3.8% 2.9%
none 75.5% 77.4% 75.6% 76.7%
0.01-10 .0% .6% .0% 4%
Dai | 10.01-50 3.0% 3.0% 3.1% 2.9%
airy cattle 50.01-100 7.6% 3.6% 8.8% 4.1%
100.01-200 5.9% 7.1% 6.9% 6.1%
over 200 8.0% 8.3% 5.6% 9.8%
none 10.5% 8.3% 10.6% 9.0%
0.01-10 4.6% 4.8% 4.4% 4.9%
10.01-50 26.6% 22.0% 28.8% 22.0%
50.01-100 18.6% 20.8% 19.4% 19.6%
Beef cattle 100.01-150 12.2% 17.9% 13.1% 15.5%
150.01-200 9.3% 8.3% 9.4% 8.6%
200.01-250 7.2% 2.4% 5.0% 5.3%
250.01-300 3.8% 4.2% 3.1% 4.5%
over 300 7.2% 11.3% 6.3% 10.6%
none 43.0% 42.3% 46.3% 40.4%
0.01-100 13.1% 9.5% 13.8% 10.2%
Sheep 100.01-500 21.9% 16.1% 18.8% 20.0%
500.01-1000 9.7% 11.3% 9.4% 11.0%
1000.01-1500 5.1% 9.5% 5.6% 7.8%
over 1500 7.2% 11.3% 6.3% 10.6%
none 93.2% 92.3% 91.3% 93.9%
Pigs 0.01-100 5.9% 7.1% 7.5% 5.7%
over 100 8% .6% 1.3% 4%
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Goats none 100.0% 97.6% 98.8% 99.2%
0.01-2 .0% 2.4% 1.3% 8%

0 3.8% 3.6% 3.1% 4.1%

. 1-3 89.0% 91.1% 91.9% 88.6%

How many people work on the farm full time? 410 6.3% S 2% 2.4% 6.9%
more than 10 .8% .0% .6% A%

none 66.2% 64.3% 69.4% 62.9%

How many people work on the farm part time? 1-3 31.2% 35.1% 28.8% 35.5%
more than 3 2.5% .6% 1.9% 1.6%

None 4% 1.2% .0% 1.2%

Could you, please, tell us what is the share of income from livestock production (i.e. Less than a quarter 11.4% 6.0% 8.8% 9.4%

direct sales plus subsidy support) in total farm income Less than half 17.7% 11.3% 20.0% 11.8%

Half or more 70.5% 81.5% 71.3% 77.6%

Do you use a Health Plan written for the farm with assistance from the farm’s Yes 64.1% 61.9% 66.9% 60.8%

veterinary surgeon to manage the health of livestock No 35.4% 36.9% 32.5% 38.4%
Incomplete A% 1.2% .6% .8%

Yes 3.8% 6.5% 3.1% 6.1%

Are you certified organic? No 95.8% 92.9% 96.3% 93.5%
In conversion period A% .6% .6% A%

Do you sell from the farm any agricultural products (meat or milk, etc.) that are Yes 18.6% 25.0% 16.9% 24.1%

produced to standards specified by supermarkets No 81.4% 75.0% 83.1% 75.9%
Do you charge an entrance fee for petting the animals Yes 8% 1.2% 1.9% 4%

No 99.2% 98.8% 98.1% 99.6%

. . . Yes 3.4% 4.2% 3.8% 3.7%

Do you allow visits by school-age children to touch the animals No 96.6% 95.8% 96.3% 96.3%
Do you allow visits by school-age children to see the animals Yes 6.8% 6.5% >-6% 7.3%

No 93.2% 93.5% 94.4% 92.7%

Do you have any hand-washing facilities for visitors on-farm Yes >7.8% 26.0% 60.6% >4.7%

No 42.2% 44.0% 39.4% 45.3%
Yes 1.3% .6% 1.9% 4%

Do you open the farm on LEAF open days No 98.7% 99.4% 98.1% 99.6%
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Do you run a farm produce shop from the premises ves L.7% 2.4% 1.3% 2.4%
No 98.3% 97.6% 98.8% 97.6%
Is there a water source(s) on your land used for private water supply to a house(s) Yes 33.3% 37.5% 34.4% 35.5%
No 66.7% 62.5% 65.6% 64.5%
Does your land includes public footpaths Yes 62.0% 64.9% 64.4% 62.4%
No 38.0% 35.1% 35.6% 37.6%

Does your land includes ground for camping, caravanning Yes 4.6% 4.8% >-0% 4.5%
No 95.4% 95.2% 95.0% 95.5%

. ) . . Yes 3.8% 6.0% 4.4% 4.9%
Does your land includes fixed holiday accommodation NG 96.2% 94.0% 95.6% 95.1%
Other Yes 1.9% 6.0% 2.9% 4.2%
No 98.1% 94.0% 97.1% 95.8%

100% .0% .0% .0% .0%

What proportion of your farm income is dependent on opening to the public >0-99% 1.3% 6% 2.5% 0%
5-49% 2.5% 5.4% 3.1% 4.1%
<5% 96.2% 94.0% 94.4% 95.9%
. .. . . Yes 33.3% 31.7% 42.5% 24.5%
Would you be willing to participate in a workshop on E. coli 0157 No 66.7% 68.3% =7 5% 755%
Frequently 30.4% 23.2% 30.6% 25.3%
Attending open days, or farm demonstrations Infrequently 47.3% 55.4% 47.5% 52.7%
Never 22.4% 21.4% 21.9% 22.0%
Frequently 68.4% 64.9% 63.1% 69.4%
Meeting with other farmers Infrequently 27.8% 31.5% 33.8% 26.5%
Never 3.8% 3.6% 3.1% 4.1%
Frequently 82.3% 79.8% 81.9% 80.8%
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) Infrequently 14.3% 16.7% 14.4% 15.9%
Never 3.4% 3.6% 3.8% 3.3%
Frequently 31.6% 31.5% 30.6% 32.2%
Searching the internet Infrequently 25.7% 32.7% 25.6% 30.6%
Never 42.6% 35.7% 43.8% 37.1%

115




Feasibility of E. coli 0157 on-farm controls

Appendices

Frequently 22.4% 22.6% 27.5% 19.2%
By asking agricultural consultants Infrequently 43.0% 34.5% 40.6% 38.8%
Never 34.6% 42.9% 31.9% 42.0%
Frequently 17.7% 17.3% 17.5% 17.6%
By asking sales people Infrequently 58.2% 50.0% 56.9% 53.5%
Never 24.1% 32.7% 25.6% 29.0%
Frequently 73.4% 71.4% 73.8% 71.8%
By asking a veterinary surgeon Infrequently 24.9% 24.4% 24.4% 24.9%
Never 1.7% 4.2% 1.9% 3.3%
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh Frequently 40.1% 31.0% 38.1% 35.1%
Government) ’ ’ ’ ’ Infrequently 43.5% 39.9% 41.3% 42.4%
Never 16.5% 29.2% 20.6% 22.4%
Frequently 33.8% 28.6% 33.1% 30.6%
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) Infrequently 43.0% 39.3% 41.9% 41.2%
Never 23.2% 32.1% 25.0% 28.2%
Frequently 3.8% 3.6% 2.9% 4.2%
Other Infrequently .6% 1.8% .0% 1.8%
Never 95.6% 94.6% 97.1% 94.0%
Strongly Disagree .8% 1.8% .6% 1.6%
Disagree 2.1% 6.5% 1.9% 5.3%
Neither agree nor
E. coli 0157 causes diarrhoea in calves disagree 7.6% 3.6% 6.3% > 7%
Agree 42.6% 38.7% 50.0% 35.1%
Strongly Agree 30.0% 25.0% 23.1% 31.0%
Don't know 16.9% 24.4% 18.1% 21.2%
Strongly Disagree 6.3% 6.5% 4.4% 7.8%
Disagree 8.9% 11.3% 6.3% 12.2%
Neither agree nor
E. coli 0157 causes mastitis in cattle disagree ° 8.4% 9.5% 8.1% 9.4%
Agree 27.0% 22.0% 28.8% 22.4%
Strongly Agree 14.8% 12.5% 11.3% 15.5%
Don't know 34.6% 38.1% 41.3% 32.7%
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Strongly Disagree 3.0% 3.6% 2.5% 3.7%
Disagree 10.5% 14.9% 10.6% 13.5%
Neither agree nor

E. coli 0157 causes disease in cattle disagree 7:2% 7:7% 7:5% 7:3%
Agree 38.0% 36.9% 40.6% 35.5%
Strongly Agree 20.7% 15.5% 15.6% 20.4%
Don't know 20.7% 21.4% 23.1% 19.6%
Strongly Disagree .8% 1.8% .6% 1.6%
Disagree 3.4% 2.4% 2.5% 3.3%
Neither agree nor

E. coli 0157 causes disease in people disagree 2.5% >4% 3.8% 3.7%
Agree 43.5% 38.7% 46.3% 38.4%
Strongly Agree 38.4% 42.9% 35.6% 43.3%
Don't know 11.4% 8.9% 11.3% 9.8%
Strongly Disagree 1.7% 3.6% 3.1% 2.0%
Disagree 6.8% 10.1% 5.0% 10.2%
Neither agree nor

Livestock are an important source from which E. coli 0157 spreads disagree 12.7% 12.5% 12.5% 12.7%
Agree 43.9% 34.5% 43.8% 37.6%
Strongly Agree 19.8% 23.8% 18.8% 23.3%
Don't know 15.2% 15.5% 16.9% 14.3%
Strongly Disagree A% 1.2% 1.3% A%
Disagree 1.7% 1.2% .6% 2.0%
Neither agree nor

E. coli 0157 can be present on raw meat disagree 7.2% 9.5% 8.1% 8.2%
Agree 44.3% 39.3% 46.9% 39.2%
Strongly Agree 32.5% 35.1% 28.1% 37.1%
Don't know 13.9% 13.7% 15.0% 13.1%
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Strongly Disagree 1.3% 2.4% .6% 2.4%
Disagree 3.8% 8.3% 4.4% 6.5%
. . . Neither agree nor 8.4% 14.3% 10.0% 11.4%
E. coli 0157 can be present in raw milk disagree
Agree 35.9% 28.6% 39.4% 28.6%
Strongly Agree 18.6% 12.5% 11.3% 19.2%
Don't know 32.1% 33.9% 34.4% 31.8%
Strongly Disagree 3.0% 4.8% 3.1% 4.1%
Disagree 6.8% 8.9% 6.9% 8.2%
. . o Neither agree nor 7.6% 10.1% 7.5% 9.4%
E. coli 0157 may contaminate rural drinking water disagree
Agree 37.6% 36.3% 40.0% 35.1%
Strongly Agree 17.7% 15.5% 12.5% 19.6%
Don't know 27.4% 24.4% 30.0% 23.7%
Strongly Disagree 2.5% 3.6% 1.3% 4.1%
Disagree 4.6% 7.1% 5.6% 5.7%
. . . Neither agree nor 8.4% 7.1% 8.8% 7.3%
E. coli 0157 may contaminate produce such as lettuce, apples, spinach disagree
Agree 32.5% 31.0% 35.6% 29.4%
Strongly Agree 19.0% 20.2% 14.4% 22.9%
Don't know 32.9% 31.0% 34.4% 30.6%
Strongly Disagree 3.0% 5.4% 3.8% 4.1%
Disagree 3.4% 6.0% 3.1% 5.3%
Neither agree nor
People touching calves/ cows may become infected with E. coli 0157 disagree 9.3% 7-1% 6.9% 9.4%
Agree 51.5% 45.8% 54.4% 45.7%
Strongly Agree 21.9% 26.2% 18.1% 27.3%
Don't know 11.0% 9.5% 13.8% 8.2%
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Strongly Disagree 1.3% 3.0% 1.3% 2.4%
Disagree 5.1% 4.2% 5.0% 4.5%
Neither agree nor
. 4.6% 4.2% 6.3% 3.3%
Your business would be adversely affected if E. coli 0157 infection in a person was disagree ° ° ° °
linked to your farm Agree 37.6% 32.1% 40.6% 31.8%
Strongly Agree 45.1% 51.8% 40.6% 52.7%
Don't know 3.8% 3.6% 4.4% 3.3%
Not applicable 2.5% 1.2% 1.9% 2.0%
Strongly Disagree 19.0% 32.1% 23.1% 25.3%
Disagree 35.0% 21.4% 35.0% 25.7%
Z'i‘z;tggeagree nor 12.7% 12.5% 13.1% 12.2%
. . . . 5
Do you believe E. coli 0157 might be present in cattle on your farm? Agree 17 7% 13.1% 15.0% 16.3%
Strongly Agree 3.0% 3.0% 1.3% 4.1%
Don't know 11.8% 16.1% 11.3% 15.1%
Not applicable .8% 1.8% 1.3% 1.2%
Strongly Disagree .8% 1.2% 1.3% .8%
Disagree A% 2.4% 1.9% .8%
. . . . . Neither agree nor 2.1% 4.8% 3.8% 2.9%
For you it is very important that you with other UK livestock owners take action to disagree
control the infections in animals that may affect humans Agree 35.4% 30.4% 33.1% 33.5%
Strongly Agree 59.9% 60.1% 59.4% 60.4%
Don't know 1.3% 1.2% .6% 1.6%
Not applicable .0% .0% .0% .0%
Strongly Disagree 11.0% 19.6% 12.5% 15.9%
Disagree 24.9% 35.7% 21.3% 34.7%
Neither agree nor
. 16.5% 16.1% 17.5% 15.5%
If you used control measures for E. coli 0157 in cattle on-farm the price for your disagree ’ ’ ’ ’
produce might increase Agree 29.1% 14.3% 29.4% 18.8%
Strongly Agree 9.3% 7.1% 9.4% 7.8%
Don't know 6.8% 6.5% 6.9% 6.5%
Not applicable 2.5% .6% 3.1% .8%
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Strongly Disagree 6.3% 10.7% 6.9% 9.0%
Disagree 13.9% 19.6% 15.0% 17.1%
. . . Neither agree nor 12.7% 17.9% 15.0% 14.7%

If you used control measures for E. coli 0157 in cattle on-farm it would enhance your |disagree

reputation with consumers/customers Agree 39.2% 31.0% 38.8% 33.9%
Strongly Agree 20.3% 13.7% 16.3% 18.4%
Don't know 5.1% 5.4% 4.4% 5.7%
Not applicable 2.5% 1.8% 3.8% 1.2%
Strongly Disagree 4.6% 14.9% 8.1% 9.4%
Disagree 9.7% 11.3% 8.1% 11.8%

. . . . Neither agree nor 6.8% 4.8% 5.0% 6.5%

If you used control measures for E. coli 0157 in cattle on-farm then visitors might disagree

increase Agree 6.3% 6.0% 5.6% 6.5%
Strongly Agree 3.8% 2.4% 2.5% 3.7%
Don't know 4.6% 3.6% 6.3% 2.9%
Not applicable 64.1% 57.1% 64.4% 59.2%
Strongly Disagree 1.7% 8.3% 2.5% 5.7%
Disagree 11.0% 13.1% 8.1% 14.3%
Neither agree nor

If you did not use control measures for E. coli 0157 in cattle on-farm, you might get | disagree 12.2% 14.9% 10.0% 15.5%

sued in the courts Agree 38.4% 33.3% 41.9% 32.7%
Strongly Agree 14.3% 13.7% 12.5% 15.1%
Don't know 16.0% 10.7% 15.6% 12.7%
Not applicable 6.3% 6.0% 9.4% 4.1%
Strongly Disagree 3.0% 12.5% 3.1% 9.4%
Disagree 14.8% 14.9% 11.9% 16.7%
Neither agree nor

If you did not use control measures for E. coli 0157 in cattle on-farm, you might lose | disagree 13.1% 8.9% 13.1% 10.2%

the single farm payment Agree 28.3% 24.4% 31.3% 23.7%
Strongly Agree 11.0% 14.3% 9.4% 14.3%
Don't know 21.1% 19.0% 22.5% 18.8%
Not applicable 8.9% 6.0% 8.8% 6.9%
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Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 84.8% 86.9% 81.9% 88.2%
i ttle-F
N cattie ~rarm owners Farm owners 15.2% 13.1% 18.1% 11.8%
Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 91.6% 91.7% 91.9% 91.4%
in cattle - Meat/Milk Processors Meat/Milk Processors 8.4% 8.3% 8.1% 8.6%
Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 90.7% 92.3% 91.3% 91.4%
in cattle - Food Retailers Food Retailers 9.3% 7.7% 8.8% 8.6%
Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 88.2% 89.3% 88.1% 89.0%
in cattle - Public Public 11.8% 10.7% 11.9% 11.0%
Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 95.8% 90.5% 95.6% 92.2%
in cattle - Government Government 4.2% 9.5% 4.4% 7.8%
Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 36.7% 39.3% 35.6% 39.2%
in cattle - All All 63.3% 60.7% 64.4% 60.8%
Who do you think would benefit the most from on-farm controls to reduce E. coli 0157|0 94.9% 94.6% 96.9% 93.5%
in cattle - Don't know Don't know 5.1% 5.4% 3.1% 6.5%
0 30.8% 38.1% 30.0% 36.3%
\Wh hink i ible f lling E. coli 0157 on-f -F
o do you think is responsible for controlling E. coli 0157 on-farms - Farm owners Farm owners 69.2% 61.9% 20.0% 63.7%
Who do you think is responsible for controlling E. coli 0157 on-farms - Meat/Milk 0 96.2% 94.0% 96.3% 94.7%
Processors Meat/Milk Processors 3.8% 6.0% 3.8% 5.3%
0 97.9% 96.4% 96.3% 98.0%
Wh hink i ible f lling E. coli 0157 on-f -F Retail
o do you think is responsible for controlling E. coli 0157 on-farms - Food Retailers Food Retailers > 1% 3.6% 3.8% > 0%
S . . . . 0 98.7% 97.6% 98.1% 98.4%
Who do you think is responsible for controlling E. coli 0157 on-farms - Public Public 13% > 4% 19% 16%
- . . . 0 89.5% 85.7% 91.3% 85.7%
Who do you think is responsible for controlling E. coli 0157 on-farms - Government Government 10.5% 12.3% 3.8% 12.3%
I . . . 0 80.6% 77.4% 83.1% 76.7%
Who do you think is responsible for controlling E. coli 0157 on-farms - All Al 19.4% 27 6% 16.9% 53.3%
0 94.5% 93.5% 93.1% 94.7%
Wh hink i ible f lling E. coli 0157 on-f - Don't k
o do you think is responsible for controlling E. coli 0157 on-farms - Don't know Don't know c o 55% 5.0% 3%
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Not affected 43.5% 35.7% 50.0% 33.9%
Government or European animal health regulations Slightly affected 30.8% 28.6% 26.3% 32.2%
Much affected 25.7% 35.7% 23.8% 33.9%
Not affected 87.3% 91.1% 90.0% 88.2%
Reports of E. coli 0157 outbreaks or incidents Slightly affected 10.1% 6.0% 8.1% 8.6%
Much affected 2.5% 3.0% 1.9% 3.3%
Not affected 90.3% 94.6% 91.9% 92.2%
Experience of E. coli 0157 outbreaks or incidents Slightly affected 7.2% 4.2% 7.5% 4.9%
Much affected 2.5% 1.2% .6% 2.9%
Not affected 89.9% 94.6% 92.5% 91.4%
Incidents of E. coli 0157 that occurred on your farm Slightly affected 6.3% 4.2% 5.6% 5.3%
Much affected 3.8% 1.2% 1.9% 3.3%
A treatment such as two doses of vaccine that would cost £5 to buy for each animal | Willing to use this 100.0% .0% 83.1% 42.4%
every year given to 3-18 months old cattle Not willing to use this .0% 100.0% 16.9% 57.6%
Strongly disagree .0% 3.6% 3.7% 3.5%
Disagree .0% 9.5% 3.7% 10.6%
. . Neither disagree nor 0% 18.5% 22.2% 17.7%
The cost is too expensive agree

Agree .0% 23.8% 25.9% 23.4%
Strongly agree .0% 44.6% 44.4% 44.7%

Don't know .0% .0% .0% .0%

Strongly disagree .0% 7.1% 7.4% 7.1%
Disagree .0% 24.4% 18.5% 25.5%
N . Neither disagree nor 0% 19.0% 22.2% 18.4%

Doing this would take too much time agree

Agree .0% 27.4% 33.3% 26.2%
Strongly agree .0% 22.0% 18.5% 22.7%

Don't know .0% .0% .0% .0%
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Strongly disagree .0% .6% .0% 7%
Disagree .0% 2.4% .0% 2.8%
. ‘ . ' Neither disagree nor 0% 5.4% 11.1% 43%
| would need more information before using a vaccine agree
Agree .0% 23.8% 18.5% 24.8%
Strongly agree .0% 67.3% 66.7% 67.4%
Don't know .0% .6% 3.7% .0%
Strongly disagree .0% 13.1% 11.1% 13.5%
Disagree .0% 17.9% 14.8% 18.4%
o Neither disagree nor 0% 23.8% 11.1% 26.2%
| would be encouraged to use vaccination if it was used by other farmers that | know |agree
Agree .0% 29.8% 33.3% 29.1%
Strongly agree .0% 14.3% 29.6% 11.3%
Don't know .0% 1.2% .0% 1.4%
Strongly disagree .0% 8.9% 11.1% 8.5%
Disagree .0% 10.7% .0% 12.8%
Neither di
| would be encouraged to use vaccination as part of a national program to benefit the agerleeer Isagree nor .0% 17.9% 14.8% 18.4%
tati f the indust
reputation otthe Industry Agree 0% 35.7% 29.6% 36.9%
Strongly agree .0% 25.0% 37.0% 22.7%
Don't know .0% 1.8% 7.4% 7%
Strongly disagree .0% 2.7% .0% 3.2%
Disagree .0% .9% .0% 1.1%
Neither disagree nor 0% 3.5% 0% 4%
Other agree
Agree .0% 7.1% 5.6% 7.4%
Strongly agree .0% 42.5% 50.0% 41.1%
Don't know .0% 43.4% 44.4% 43.2%
Additives can be given on a daily basis in feed or water for a group of animals which Willing to use this 56.1% 16.1% 100.0% .0%
would cost £15 per year per animal Not willing to use this 43.9% 83.9% .0% 100.0%
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Strongly disagree 1.9% 2.1% .0% 2.0%
Disagree 6.7% 7.1% .0% 6.9%
, , Neither disagree nor 9.6% 10.6% 0% 10.2%
The cost is too expensive agree
Agree 34.6% 24.8% .0% 29.0%
Strongly agree 46.2% 53.2% .0% 50.2%
Don't know 1.0% 2.1% .0% 1.6%
Strongly disagree 2.9% 9.2% .0% 6.5%
Disagree 18.3% 23.4% .0% 21.2%
N . Neither disagree nor 18.3% 16.3% 0% 17.1%
Doing this would take too much time agree
Agree 26.9% 20.6% .0% 23.3%
Strongly agree 30.8% 29.1% .0% 29.8%
Don't know 2.9% 1.4% .0% 2.0%
Strongly disagree 1.9% 2.8% .0% 2.4%
Disagree 1.0% 5.7% .0% 3.7%
. . . - Neither disagree nor 3.8% 7.1% .0% 5.7%
| would need more information before using an additive agree
Agree 27.9% 21.3% .0% 24.1%
Strongly agree 64.4% 63.1% .0% 63.7%
Don't know 1.0% .0% .0% A%
Strongly disagree 14.4% 17.7% .0% 16.3%
Disagree 15.4% 23.4% .0% 20.0%
Neither disagree nor
15.49 23.49 .09 20.09
| would be encouraged to use additives if it was used by other farmers that | know agree % % s &
Agree 37.5% 25.5% .0% 30.6%
Strongly agree 16.3% 9.9% .0% 12.7%
Don't know 1.0% .0% .0% A%
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Strongly disagree 2.9% 10.6% .0% 7.3%
Disagree 6.7% 17.7% .0% 13.1%
| would be encouraged to use additives as part of a national program to benefit the aNge:ZZer disagree nor 13.5% 26.2% .0% 20.8%
reputation of the industry Agree 51.9% 29.8% 0% 39.2%
Strongly agree 23.1% 14.9% .0% 18.4%
Don't know 1.9% 7% .0% 1.2%
Strongly disagree 3.0% 2.3% .0% 2.6%
Disagree .0% .0% .0% .0%
Neither disagree nor 0% 5 7% 0% 3.9%
Other agree
Agree 6.0% 8.0% .0% 7.1%
Strongly agree 23.9% 38.6% .0% 32.3%
Don't know 67.2% 45.5% .0% 54.8%
Not at all practical 9.3% 13.1% 8.1% 12.7%
Of little practicality 12.2% 10.7% 10.0% 12.7%
. . . ) . . ) Moderately practical 10.5% 9.5% 10.0% 10.2%
Keeping bedding dry and replacing contaminated/wet bedding on a daily basis Practical >3.6% 51.4% 55.0% 12%
Very practical 41.8% 43.5% 43.8% 41.6%
Not applicable 2.5% 1.8% 3.1% 1.6%
Not at all practical 5.5% 13.1% 6.9% 9.8%
Of little practicality 6.3% 5.4% 8.1% 4.5%
Separating animals into different age groups for the majority of the time Moderately practical 9.7% 10.1% 9.4% 10.2%
Practical 28.7% 25.6% 28.8% 26.5%
Very practical 48.5% 44.0% 45.6% 47.3%
Not applicable 1.3% 1.8% 1.3% 1.6%
Not at all practical 17.7% 24.4% 16.3% 23.3%
Of little practicality 17.3% 20.8% 16.9% 20.0%
Reducing your current livestock numbers kept in cattle sheds Moderately practical 14.3% 13.1% 11.9% 15.1%
Practical 27.0% 18.5% 28.8% 20.0%
Very practical 17.7% 14.3% 20.6% 13.5%
Not applicable 5.9% 8.9% 5.6% 8.2%
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Not at all practical 43.0% 45.8% 37.5% 48.6%

Of little practicality 19.0% 25.6% 19.4% 23.3%

Reducing your current livestock numbers on the farm Moderately practical 13.1% 10.1% 13.8% 10.6%
Practical 11.4% 8.3% 15.6% 6.5%

Very practical 8.4% 8.9% 8.8% 8.6%

Not applicable 5.1% 1.2% 5.0% 2.4%

Not at all practical 17.3% 26.2% 14.4% 25.3%

Of little practicality 20.3% 23.2% 18.8% 23.3%

Cleaning water troughs daily Moderately practical 19.0% 16.7% 17.5% 18.4%
Practical 21.1% 14.3% 24.4% 14.3%

Very practical 19.8% 15.5% 22.5% 15.1%

Not applicable 2.5% 4.2% 2.5% 3.7%

Not at all practical 8.4% 14.9% 8.1% 13.1%

Of little practicality 11.0% 16.7% 12.5% 13.9%

) . Moderately practical 18.1% 15.5% 15.6% 18.0%
Cleaning feed troughs daily Practical 27.0% 20.2% 27.5% 22.0%
Very practical 31.2% 28.0% 34.4% 26.9%

Not applicable 4.2% 4.8% 1.9% 6.1%

Not at all practical 37.1% 45.2% 31.9% 46.1%

Of little practicality 23.6% 25.0% 24.4% 24.1%

- . . Moderately practical 16.0% 13.7% 15.6% 14.7%
Disinfecting the animal sheds/pens weekly Practical 11.0% 7 1% 13.8% 6.5%
Very practical 8.9% 6.5% 11.9% 5.3%

Not applicable 3.4% 2.4% 2.5% 3.3%

Not at all practical 4.6% 11.3% 6.9% 7.8%

Of little practicality 8.9% 8.9% 8.1% 9.4%
) ) . Moderately practical 11.4% 15.5% 11.9% 13.9%
Quarantine and testing of livestock brought to the farm Practical 55 3% 50.8% 53.1% 53.7%
Very practical 36.3% 29.8% 36.3% 31.8%
Not applicable 13.5% 13.7% 13.8% 13.5%
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Not at all practical 10.5% 18.5% 8.8% 17.1%
Of little practicality 14.3% 19.6% 12.5% 19.2%
. . ) ) Moderately practical 15.6% 16.1% 13.1% 17.6%
Applying slaked lime to animal bedding every 3 weeks Practical 32.1% 53.2% 32.5% 55 7%
Very practical 20.3% 16.7% 23.1% 15.9%
Not applicable 7.2% 6.0% 10.0% 4.5%
Nothing 7.6% 30.4% 10.0% 21.6%
Less than £1 13.1% 18.5% 13.1% 16.7%
willingness to pay (money per animal per year) to ensure that E. coli 0157 is not £1to £5 51.9% 39.3% 48.1% 45.7%
present on own farm £5to £10 15.2% 3.0% 15.0% 6.9%
More than £10 5.9% 1.8% 6.9% 2.4%
Not applicable 6.3% 7.1% 6.9% 6.5%
None 5.5% 20.8% 5.6% 15.9%
1 day / year 17.3% 19.6% 16.9% 19.2%
willingness to pay (time spent in controlling it) to ensure that E. coli 0157 is not 30 min / month 30.0% 19.6% 29.4% 23.3%
present on own farm 30 min / week 27.8% 23.8% 28.8% 24.5%
30 min / day 13.5% 6.5% 13.1% 9.0%
Not applicable 5.9% 9.5% 6.3% 8.2%
Yes 70.5% 76.2% 68.8% 75.5%
i ?
Had you heard of E. coli 0157 before we contacted you? No 59.5% 53.8% 313% >4.5%
0 29.9% 25.0% 30.9% 25.9%
The last ti heard of E. coli 0157 it about? - H ill
€ lastlime you heard ot k. col Wwas ttabouts = Human finess Human illness 70.1% 75.0% 69.1% 74.1%
0 68.3% 69.5% 63.6% 71.9%
The last ti heard of E. coli 0157 it about? - Food taminati
€ lastiime you heard ot k. col was It abouts = Food contamination Food contamination 31.7% 30.5% 36.4% 28.1%
0 77.2% 83.6% 83.6% 77.8%
. . . 5 Api .
The last time you heard of E. coli 0157 was it about? - Animal illness Animaliliness 9 8% 16.4% 16.4% 52 2%
. . Yes 10.2% 10.9% 13.6% 8.6%
Attending open days, or farm demonstrations No 89.8% 89.1% 36.4% 91.4%
Meeting with other farmers Yes 25.1% 21.1% 20.9% 24.9%
No 74.9% 78.9% 79.1% 75.1%
. . . . . Yes 81.4% 76.6% 82.7% 77.3%
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) No 18.6% 53.4% 17 3% 52 7%
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Searching the internet Yes 7.8% 10.2% 7.3% 9.7%
No 92.2% 89.8% 92.7% 90.3%

By asking agricultural consultants Yes 9.6% 4.7% 8.2% 7.0%
No 90.4% 95.3% 91.8% 93.0%

. Yes 9.6% 3.9% 10.9% 4.9%

By asking sales people No 90.4% 96.1% 89.1% 95.1%
By asking a veterinary surgeon Yes 51.5% 34.4% 44.5% 43.8%
No 48.5% 65.6% 55.5% 56.2%

From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh Yes 37.1% 26.6% 32.7% 32.4%
Government) No 62.9% 73.4% 67.3% 67.6%

0, 0, (o) (o)

From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) L(Zs %;;‘: ;ii;‘: 35;2 ;;3;‘2
Other Yes 3.5% 4.5% 5.4% 3.1%
No 96.5% 95.5% 94.6% 96.9%

Increase size 19.0% 11.9% 14.4% 17.1%

Maintain size 67.1% 72.0% 69.4% 69.0%

Do you intend to change your farm size in the next 5 years? Reduce size 3.0% 7.1% 5.0% 4.5%
Don't know 6.3% 6.0% 5.0% 6.9%

Leave farming business 4.6% 3.0% 6.3% 2.4%

Increase 4.6% 5.4% 3.8% 5.7%
Do you intend to change public access to the farm in the next five years Stay same 91.6% 89.9% 91.9% 90.2%
Reduce A% 2.4% .0% 2.0%

Don't know 3.4% 2.4% 4.4% 2.0%
Increase 22.8% 17.3% 17.5% 22.4%
Do you intend to change E. coli 0157 control measures on your farm in the next five | Stay same 62.9% 69.0% 66.3% 64.9%
years Reduce 4.2% 1.2% 5.0% 1.6%
Don't know 10.1% 12.5% 11.3% 11.0%
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Table 23. All variables - frequencies (willingness to pay to control E.coli 0157)

Willingness to pay (money per animal per year) to ensure that E. coli 0157 is not present
on own farm

Nothing Less than £1 flto £5 £5to £10 Mo;el(’;han Not applicable
ColumnN% | ColumnN% | ColumnN% | ColumnN% | ColumnN % Column N %
England 40.6% 37.1% 34.4% 46.3% 5.9% 40.7%
Location Scotland 26.1% 19.4% 24.9% 17.1% 41.2% 37.0%
Wales 30.4% 37.1% 29.6% 26.8% 41.2% 18.5%
Northern Ireland 2.9% 6.5% 11.1% 9.8% 11.8% 3.7%
Gender Male 81.2% 87.1% 86.8% 82.9% 88.2% 81.5%
Female 18.8% 12.9% 13.2% 17.1% 11.8% 18.5%
18-35 5.8% 4.8% 5.3% 7.3% 11.8% 3.7%
Which age group are you in? 36-50 33.3% 35.5% 32.8% 31.7% 29.4% 18.5%
51-65 37.7% 46.8% 39.7% 39.0% 17.6% 51.9%
Over 65 23.2% 12.9% 22.2% 22.0% 41.2% 25.9%
Tenanted 13.0% 3.2% 15.9% 7.3% 17.6% 11.1%
What is your status with respect to the farm holding? Owned >3.6% 67.7% 60.8% 63.4% 70.6% 29.3%
Tenanted & owned 33.3% 27.4% 21.7% 26.8% 11.8% 29.6%
Employee .0% 1.6% 1.6% 2.4% .0% .0%
School 47.8% 45.2% 45.0% 43.9% 41.2% 48.1%
Educational background (highest degree) College 43.5% 40.3% 43.4% 36.6% 41.2% 44.4%
University 8.7% 14.5% 11.6% 19.5% 17.6% 7.4%
less than 10 4.3% .0% 2.1% 2.4% 5.9% .0%
10.01-50 15.9% 16.1% 20.6% 31.7% 29.4% 25.9%
50.01-100 21.7% 32.3% 24.9% 36.6% 17.6% 22.2%
Please give an estimate of the total farm land area (in 100.01-150 18.8% 21.0% 15.9% 7.3% 17.6% 7.4%
hectares) 150.01-200 15.9% 17.7% 13.2% 7.3% 5.9% 22.2%
200.01-250 8.7% 3.2% 6.3% 2.4% .0% 3.7%
250.01-500 14.5% 8.1% 13.2% 7.3% 11.8% 14.8%
over 500 .0% 1.6% 3.7% 4.9% 11.8% 3.7%
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none 81.2% 66.1% 73.5% 85.4% 76.5% 92.6%
0.01-10 1.4% .0% .0% .0% .0% .0%
Dairy cattle 10.01-50 2.9% 1.6% 2.6% 7.3% 5.9% .0%
50.01-100 2.9% 8.1% 6.3% 4.9% 5.9% 7.4%
100.01-200 2.9% 11.3% 7.9% 2.4% 5.9% .0%
over 200 8.7% 12.9% 9.5% .0% 5.9% .0%
none 5.8% 8.1% 13.8% 4.9% 5.9% 3.7%
0.01-10 5.8% 3.2% 5.3% 4.9% 5.9% .0%
10.01-50 18.8% 27.4% 23.3% 34.1% 29.4% 25.9%
50.01-100 21.7% 19.4% 18.0% 24.4% 23.5% 14.8%
Beef cattle 100.01-150 17.4% 16.1% 13.8% 12.2% 11.8% 14.8%
150.01-200 8.7% 8.1% 9.5% 2.4% 5.9% 18.5%
200.01-250 4.3% 3.2% 4.2% 9.8% .0% 14.8%
250.01-300 7.2% 3.2% 3.7% 2.4% 5.9% .0%
over 300 10.1% 11.3% 8.5% 4.9% 11.8% 7.4%
none 44.9% 41.9% 41.8% 48.8% 41.2% 37.0%
0.01-100 8.7% 9.7% 11.6% 12.2% 35.3% 7.4%
Sheep 100.01-500 14.5% 16.1% 21.7% 24.4% 5.9% 25.9%
500.01-1000 8.7% 14.5% 11.1% 4.9% 11.8% 7.4%
1000.01-1500 4.3% 12.9% 5.8% 7.3% .0% 11.1%
over 1500 18.8% 4.8% 7.9% 2.4% 5.9% 11.1%
none 97.1% 93.5% 92.1% 90.2% 88.2% 92.6%
Pigs 0.01-100 2.9% 4.8% 7.4% 7.3% 11.8% 7.4%
over 100 .0% 1.6% .5% 2.4% .0% .0%
Goats none 98.6% 100.0% 98.9% 97.6% 100.0% 100.0%
0.01-2 1.4% .0% 1.1% 2.4% .0% .0%
0 5.8% 1.6% 2.6% 12.2% .0% .0%
How many people work on the farm full time? 13 91.3% 93.5% 88.4% 85.4% 82.4% 100.0%
4-10 2.9% 4.8% 7.9% 2.4% 17.6% .0%
more than 10 .0% .0% 1.1% .0% .0% .0%
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none 62.3% 59.7% 67.2% 63.4% 64.7% 77.8%
How many people work on the farm part time? 1-3 37.7% 40.3% 29.1% 36.6% 35.3% 22.2%
more than 3 .0% .0% 3.7% .0% .0% .0%
None 1.4% 1.6% 5% .0% .0% .0%
fcrc;‘::‘dl I‘\'I‘;‘S‘t:c";zs;dtﬁlclt:‘;nv‘g‘ztéﬁ:‘; zzferse;z;”scfgs’;y Less than a quarter 10.1% 4.8% 9.0% 19.5% 5.9% 3.7%
. . Less than half 15.9% 11.3% 12.2% 29.3% 11.8% 22.2%
support) in total farm income
Half or more 72.5% 82.3% 78.3% 51.2% 82.4% 74.1%
Do you use a Health Plan written for the farm with Yes 55.1% 59.7% 71.4% 61.0% 52.9% 44.4%
assistance from the farm’s veterinary surgeon to No 42.0% 40.3% 28.6% 36.6% 47.1% 55.6%
manage the health of livestock Incomplete 2.9% .0% .0% 2.4% .0% .0%
Yes 2.9% 6.5% 4.8% 4.9% 11.8% 3.7%
Are you certified organic? No 97.1% 93.5% 94.2% 95.1% 88.2% 96.3%
In conversion period .0% .0% 1.1% .0% .0% .0%
Do you sell from the farm any agricultural products Yes 21.7% 22.6% 19.0% 22.0% 35.3% 22.2%
(meaTt.or milk, etc.) that are produced to standards No 78.3% 77 4% 81.0% 28.0% 64.7% 77 8%
specified by supermarkets
Do you charge an entrance fee for petting the animals Yes 0% 0% 1.1% 2:4% 0% 3.7%
No 100.0% 100.0% 98.9% 97.6% 100.0% 96.3%
Do you allow visits by school-age children to touch the |Yes 1.4% .0% 4.8% 7.3% 5.9% 3.7%
animals No 98.6% 100.0% 95.2% 92.7% 94.1% 96.3%
Do you allow visits by school-age children to see the Yes 4.3% 1.6% 8.5% 9.8% 11.8% 3.7%
animals No 95.7% 98.4% 91.5% 90.2% 88.2% 96.3%
Do you have any hand-washing facilities for visitors on- | Yes 49.3% 64.5% 60.8% 58.5% 41.2% 40.7%
farm No 50.7% 35.5% 39.2% 41.5% 58.8% 59.3%
Yes .0% .0% 1.1% 4.9% .0% .0%
Do you open the farm on LEAF open days No 100.0% 100.0% 98.9% 95.1% 100.0% 100.0%
Do you run a farm produce shop from the premises Yes 1.4% 0% 3.2% 2.4% 0% 0%
No 98.6% 100.0% 96.8% 97.6% 100.0% 100.0%
Is there a water source(s) on your land used for private |Yes 43.5% 27.4% 34.4% 39.0% 52.9% 18.5%
water supply to a house(s) No 56.5% 72.6% 65.6% 61.0% 47.1% 81.5%
Does your land includes public footpaths Yes 62.3% 26.5% 65.6% 63.4% 64.7% 63.0%
No 37.7% 43.5% 34.4% 36.6% 35.3% 37.0%
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Does your land includes ground for camping, Yes 7.2% 3.2% 1.6% 12.2% 11.8% 7.4%
caravanning No 92.8% 96.8% 98.4% 87.8% 88.2% 92.6%
. . . . Yes 4.3% 4.8% 4.2% 4.9% 17.6% .0%
Does your land includes fixed holiday accommodation No 95.7% 95.2% 95 8% 95 1% 82 4% 100.0%
Other Yes 7.3% 2.1% 2.5% 6.5% 10.0% .0%
No 92.7% 97.9% 97.5% 93.5% 90.0% 100.0%
100% .0% .0% .0% .0% .0% .0%
What proportion of your farm income is dependent on 50-99% .0% .0% .5% 4.9% 5.9% .0%
opening to the public 5-49% 4.3% 4.8% 3.2% 4.9% 5.9% .0%
<5% 95.7% 95.2% 96.3% 90.2% 88.2% 100.0%
Would you be willing to participate in a workshop on E. | Yes 26.3% 25.0% 27.3% 60.0% 50.0% 50.0%
coli 0157 No 73.7% 75.0% 72.7% 40.0% 50.0% 50.0%
Frequently 18.8% 33.9% 28.0% 26.8% 29.4% 29.6%
Attending open days, or farm demonstrations Infrequently 56.5% 45.2% 49.7% 61.0% 41.2% 44.4%
Never 24.6% 21.0% 22.2% 12.2% 29.4% 25.9%
Frequently 56.5% 69.4% 69.3% 78.0% 52.9% 63.0%
Meeting with other farmers Infrequently 37.7% 25.8% 28.6% 19.5% 47.1% 25.9%
Never 5.8% 4.8% 2.1% 2.4% .0% 11.1%
From articles in the media (Press, Magazines (Farmers Frequently 79.7% 85.5% 80.4% 87.8% 88.2% 06.7%
Weekly etc.), Radio, TV) Infrequently 15.9% 12.9% 15.9% 12.2% 11.8% 22.2%
Never 4.3% 1.6% 3.7% .0% .0% 11.1%
Frequently 27.5% 45.2% 30.2% 36.6% 23.5% 18.5%
Searching the internet Infrequently 30.4% 21.0% 31.7% 24.4% 11.8% 37.0%
Never 42.0% 33.9% 38.1% 39.0% 64.7% 44.4%
Frequently 23.2% 22.6% 23.3% 26.8% 5.9% 18.5%
By asking agricultural consultants Infrequently 31.9% 37.1% 41.3% 48.8% 47.1% 33.3%
Never 44.9% 40.3% 35.4% 24.4% 47.1% 48.1%
Frequently 14.5% 17.7% 21.7% 7.3% 5.9% 18.5%
By asking sales people Infrequently 53.6% 53.2% 51.3% 70.7% 70.6% 51.9%
Never 31.9% 29.0% 27.0% 22.0% 23.5% 29.6%
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Frequently 66.7% 71.0% 75.7% 63.4% 82.4% 77.8%
By asking a veterinary surgeon Infrequently 27.5% 27.4% 22.2% 36.6% 17.6% 14.8%
Never 5.8% 1.6% 2.1% .0% .0% 7.4%
From Government information sources (e.g. FSA, Frequently 29.0% 37.1% 39.2% 29.3% 41.2% 40.7%
DEFRA, RERAD, DARDNI, Welsh Government) :\Tglee‘:“e”“y ‘212'2:;: 41‘3.451:;: igg:ﬁ ii'é:;: 32?: ;ig:;:
ind N Frequently 30.4% 33.9% 31.7% 29.3% 17.6% 40.7%
L?LE 'E;:fg;’;:ﬁﬂ';i%‘;“s (e.g. AHDB, QMS, NFU, Infrequently 37.7% 38.7% 42.9% 48.8% 58.8% 25.9%
’ ’ Never 31.9% 27.4% 25.4% 22.0% 23.5% 33.3%
Frequently 2.4% 4.4% 4.0% 3.3% .0% 5.3%
Other Infrequently .0% 2.2% 1.6% .0% .0% .0%
Never 97.6% 93.3% 94.4% 96.7% 100.0% 94.7%
Strongly Disagree 1.4% .0% 1.6% .0% .0% 3.7%
Disagree 4.3% 3.2% 4.2% 2.4% 5.9% 3.7%
Neither agree nor
E. coli 0157 causes diarrhoea in calves disagree 8.7% 6.5% 6.3% 4.9% 0% 0%
Agree 30.4% 41.9% 43.9% 39.0% 47.1% 44.4%
Strongly Agree 29.0% 27.4% 25.4% 41.5% 23.5% 25.9%
Don't know 26.1% 21.0% 18.5% 12.2% 23.5% 22.2%
Strongly Disagree 8.7% 3.2% 7.9% 4.9% .0% 3.7%
Disagree 7.2% 11.3% 9.5% 4.9% 5.9% 25.9%
Neither agree nor
E. coli 0157 causes mastitis in cattle disagree 10.1% 7% 9.0% 4.9% 11.8% /4%
Agree 20.3% 24.2% 26.5% 26.8% 35.3% 18.5%
Strongly Agree 17.4% 11.3% 14.8% 12.2% 5.9% 11.1%
Don't know 36.2% 40.3% 32.3% 46.3% 41.2% 33.3%
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Strongly Disagree 1.4% 4.8% 3.2% 2.4% .0% 7.4%
Disagree 15.9% 12.9% 12.7% 2.4% 5.9% 18.5%
Neither agree nor

E. coli 0157 causes disease in cattle disagree 4.3% 8.1% 7:9% 7:3% 2.9% 11.1%
Agree 34.8% 32.3% 37.6% 48.8% 52.9% 29.6%
Strongly Agree 21.7% 14.5% 18.5% 24.4% 11.8% 14.8%
Don't know 21.7% 27.4% 20.1% 14.6% 23.5% 18.5%
Strongly Disagree 1.4% 1.6% 5% 2.4% .0% 3.7%
Disagree 2.9% 3.2% 3.7% .0% .0% 3.7%

. . . Neither agree nor 4.3% 3.2% 4.2% 0% 0% 7.4%

E. coli 0157 causes disease in people disagree
Agree 30.4% 41.9% 44.4% 43.9% 41.2% 44.4%
Strongly Agree 52.2% 33.9% 37.0% 43.9% 47.1% 37.0%
Don't know 8.7% 16.1% 10.1% 9.8% 11.8% 3.7%
Strongly Disagree 1.4% 6.5% 2.1% 2.4% .0% .0%
Disagree 13.0% 4.8% 10.1% .0% 11.8% .0%

Livestock are an important source from which E. coli giigg;reagree nor 13.0% 12.9% 13.2% 9.8% 5.9% 14.8%

0157 spreads Agree 31.9% 33.9% 42.9% 56.1% 29.4% 37.0%
Strongly Agree 23.2% 30.6% 19.0% 17.1% 11.8% 25.9%
Don't know 17.4% 11.3% 12.7% 14.6% 41.2% 22.2%
Strongly Disagree 1.4% 1.6% 5% .0% .0% .0%
Disagree 2.9% 1.6% 1.6% .0% .0% .0%

. Neither agree nor 14.5% 3.2% 9.0% 2.4% 5.9% 7.4%

E. coli 0157 can be present on raw meat disagree
Agree 40.6% 40.3% 42.3% 41.5% 47.1% 48.1%
Strongly Agree 24.6% 37.1% 33.3% 39.0% 41.2% 37.0%
Don't know 15.9% 16.1% 13.2% 17.1% 5.9% 7.4%
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Strongly Disagree 1.4% 3.2% 2.1% .0% .0% .0%
Disagree 7.2% 6.5% 6.3% .0% 11.8% .0%
Neither agree nor
8.79 16.19 10.69 2.49 5.99 22.29
E. coli 0157 can be present in raw milk disagree 7 7 7 % 7 7
Agree 29.0% 21.0% 35.4% 39.0% 41.2% 37.0%
Strongly Agree 14.5% 17.7% 15.3% 22.0% 5.9% 18.5%
Don't know 39.1% 35.5% 30.2% 36.6% 35.3% 22.2%
Strongly Disagree 2.9% 8.1% 2.6% 4.9% .0% 3.7%
Disagree 13.0% 9.7% 6.9% 2.4% 11.8% .0%
. . o Neither agree nor 15.9% 8.1% 9.0% 0% 5.9% 3.7%
E. coli 0157 may contaminate rural drinking water disagree
Agree 31.9% 30.6% 38.1% 46.3% 29.4% 48.1%
Strongly Agree 11.6% 14.5% 18.0% 22.0% 23.5% 14.8%
Don't know 24.6% 29.0% 25.4% 24.4% 29.4% 29.6%
Strongly Disagree 1.4% 8.1% 2.1% 4.9% .0% .0%
Disagree 5.8% 4.8% 5.8% 2.4% 17.6% 3.7%
E. coli 0157 may contaminate produce such as lettuce, giigg;reagree nor 8.7% 4.8% 8.5% 2.4% 17.6% 11.1%
I inach
appies, spinac Agree 27.5% 25.8% 36.0% 26.8% 17.6% 44.4%
Strongly Agree 20.3% 17.7% 19.6% 26.8% 11.8% 14.8%
Don't know 36.2% 38.7% 28.0% 36.6% 35.3% 25.9%
Strongly Disagree 4.3% 8.1% 3.2% 2.4% .0% 3.7%
Disagree 4.3% 8.1% 4.2% .0% 5.9% 3.7%
Neith
People touching calves/ cows may become infected with dii;grireagree nor 10.1% 4.8% 9.5% 7.3% .0% 11.1%
E. coli 0157
coll Agree 43.5% 45.2% 51.3% 53.7% 58.8% 44.4%
Strongly Agree 27.5% 25.8% 19.6% 26.8% 29.4% 29.6%
Don't know 10.1% 8.1% 12.2% 9.8% 5.9% 7.4%
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Strongly Disagree 5.8% 1.6% 1.1% .0% .0% 3.7%
Disagree 4.3% 3.2% 4.2% 9.8% 5.9% 3.7%
Neither agree nor
. 4.3% .0% 5.8% 2.4% .0% 11.1%
Your business would be adversely affected if E. coli disagree ? ? ’ ’ ° ’
0157 infection in a person was linked to your farm Agree 30.4% 38.7% 33.9% 39.0% 41.2% 40.7%
Strongly Agree 49.3% 50.0% 49.2% 46.3% 41.2% 37.0%
Don't know 1.4% 6.5% 3.2% 2.4% 11.8% 3.7%
Not applicable 4.3% .0% 2.6% .0% .0% .0%
Strongly Disagree 31.9% 29.0% 21.7% 17.1% 23.5% 25.9%
Disagree 20.3% 25.8% 31.7% 39.0% 35.3% 25.9%
. . . . Neither agree nor 8.7% 14.5% 12.7% 17.1% 11.8% 11.1%
Do you believe E. coli 0157 might be present in cattle disagree
on your farm? Agree 7.2% 11.3% 19.0% 17.1% 17.6% 22.2%
Strongly Agree 7.2% 1.6% 2.6% .0% 5.9% .0%
Don't know 21.7% 17.7% 10.6% 9.8% 5.9% 14.8%
Not applicable 2.9% .0% 1.6% .0% .0% .0%
Strongly Disagree .0% 1.6% 1.6% .0% .0% .0%
Disagree 2.9% 3.2% .0% .0% .0% 3.7%
Neith
For you it is very important that you with other UK di(z;grireagree nor 5.8% 1.6% 2.6% 2.4% .0% 7.4%
!ﬁ::l‘:iﬁ:’t”n‘:;s t:fﬁzc""tc:fgxscontm' the infectionsin 0 ee 23.2% 22.6% 38.6% 36.6% 41.2% 37.0%
Y Strongly Agree 66.7% 69.4% 55.6% 61.0% 58.8% 51.9%
Don't know 1.4% 1.6% 1.6% .0% .0% .0%
Not applicable .0% .0% .0% .0% .0% .0%
Strongly Disagree 23.2% 21.0% 9.5% 4.9% 5.9% 33.3%
Disagree 23.2% 22.6% 34.9% 26.8% 29.4% 25.9%
Neither agree nor
. 18.8% 9.7% 16.9% 22.0% 17.6% 11.1%
If you used control measures for E. coli 0157 in cattle disagree ’ ? ’ ’ ’ ’
on-farm the price for your produce might increase Agree 17.4% 29.0% 21.7% 26.8% 23.5% 25.9%
Strongly Agree 7.2% 11.3% 7.9% 9.8% 17.6% .0%
Don't know 8.7% 6.5% 6.9% 7.3% .0% 3.7%
Not applicable 1.4% .0% 2.1% 2.4% 5.9% .0%
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Strongly Disagree 17.4% 8.1% 5.8% .0% .0% 18.5%
Disagree 20.3% 12.9% 16.9% 12.2% 17.6% 14.8%
Neither agree nor
If you used control measures for E. coli 0157 in cattle dislagree & 13.0% 16.1% 13.2% 17.1% 11.8% 25.9%
on-farm it would enhance your reputation with Agree 27 5% 35.5% 38.1% A15% 17 1% 5.9%
consumers/customers
Strongly Agree 11.6% 22.6% 19.6% 19.5% 11.8% 7.4%
Don't know 7.2% 3.2% 4.2% 7.3% 5.9% 7.4%
Not applicable 2.9% 1.6% 2.1% 2.4% 5.9% .0%
Strongly Disagree 13.0% 12.9% 5.8% 14.6% .0% 7.4%
Disagree 10.1% 11.3% 9.0% 9.8% 29.4% 7.4%
_ _ Neither agree nor 2.9% 8.1% 7.4% 4.9% 0% 3.7%
If you used control measures for E. coli 0157 in cattle disagree
on-farm then visitors might increase Agree 1.4% 1.6% 7.9% 12.2% 5.9% 7.4%
Strongly Agree 1.4% 1.6% 5.3% 2.4% .0% .0%
Don't know 7.2% 3.2% 4.2% 2.4% .0% 3.7%
Not applicable 63.8% 61.3% 60.3% 53.7% 64.7% 70.4%
Strongly Disagree 2.9% 11.3% 2.1% .0% .0% 18.5%
Disagree 17.4% 9.7% 10.1% 9.8% 11.8% 18.5%
Neither agree nor
. 14.5% 14.5% 14.3% 9.8% 11.8% 7.4%
If you did not use control measures for E. coli 0157 in disagree ? ? ’ ’ ’ ?
cattle on-farm, you might get sued in the courts Agree 37.7% 38.7% 33.3% 46.3% 52.9% 22.2%
Strongly Agree 15.9% 9.7% 14.8% 22.0% 5.9% 7.4%
Don't know 8.7% 11.3% 17.5% 7.3% 5.9% 22.2%
Not applicable 2.9% 4.8% 7.9% 4.9% 11.8% 3.7%
Strongly Disagree 10.1% 8.1% 6.3% 2.4% .0% 11.1%
Disagree 13.0% 19.4% 15.9% 14.6% 5.9% 7.4%
Neither agree nor
. 15.9% 11.3% 11.6% 7.3% 11.8% 3.7%
If you did not use control measures for E. coli 0157 in disagree ’ ? ’ ’ ’ ’
cattle on-farm, you might lose the single farm payment |Agree 27.5% 16.1% 25.4% 34.1% 35.3% 40.7%
Strongly Agree 13.0% 16.1% 11.6% 19.5% .0% 3.7%
Don't know 17.4% 19.4% 20.1% 14.6% 29.4% 33.3%
Not applicable 2.9% 9.7% 9.0% 7.3% 17.6% .0%
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Who do you think would benefit the most from on-farm |0 94.2% 85.5% 83.6% 80.5% 88.2% 85.2%
controls to reduce E. coli 0157 in cattle - Farm owners Farm owners 5.8% 14.5% 16.4% 19.5% 11.8% 14.8%
Who do you think would benefit the most from on-farm |0 95.7% 83.9% 92.1% 92.7% 88.2% 96.3%
controls to reduce E. coli 0157 in cattle - Meat/Milk Meat/Milk Processors 4.3% 16.1% 7.9% 7.3% 11.8% 3.7%
Processors

Who do you think would benefit the most from on-farm |0 89.9% 90.3% 91.5% 92.7% 94.1% 92.6%
controls to reduce E. coli 0157 in cattle - Food Retailers | Food Retailers 10.1% 9.7% 8.5% 7.3% 5.9% 7.4%
Who do you think would benefit the most from on-farm |0 81.2% 88.7% 91.5% 85.4% 94.1% 88.9%
controls to reduce E. coli 0157 in cattle - Public Public 18.8% 11.3% 8.5% 14.6% 5.9% 11.1%
Who do you think would benefit the most from on-farm |0 91.3% 87.1% 94.2% 100.0% 100.0% 96.3%
controls to reduce E. coli 0157 in cattle - Government Government 8.7% 12.9% 5.8% .0% .0% 3.7%
Who do you think would benefit the most from on-farm |0 42.0% 40.3% 37.0% 29.3% 29.4% 44.4%
controls to reduce E. coli 0157 in cattle - All All 58.0% 59.7% 63.0% 70.7% 70.6% 55.6%
Who do you think would benefit the most from on-farm |0 89.9% 96.8% 96.8% 100.0% 100.0% 77.8%
controls to reduce E. coli 0157 in cattle - Don't know Don't know 10.1% 3.2% 3.2% 0% 0% 22 2%
Who do you think is responsible for controlling E. coli 0 37.7% 37.1% 33.9% 17.1% 47.1% 33.3%
0157 on-farms - Farm owners Farm owners 62.3% 62.9% 66.1% 82.9% 52.9% 66.7%
Who do you think is responsible for controlling E. coli 0 95.7% 95.2% 95.2% 97.6% 94.1% 92.6%
0157 on-farms - Meat/Milk Processors Meat/Milk Processors 4.3% 4.8% 4.8% 2.4% 5.9% 7.4%
Who do you think is responsible for controlling E. coli 0 98.6% 96.8% 97.4% 97.6% 100.0% 92.6%
0157 on-farms - Food Retailers Food Retailers 1.4% 3.2% 2.6% 2.4% .0% 7.4%
Who do you think is responsible for controlling E. coli 0 95.7% 98.4% 98.9% 97.6% 100.0% 100.0%
0157 on-farms - Public Public 4.3% 1.6% 1.1% 2.4% .0% .0%
Who do you think is responsible for controlling E. coli 0 82.6% 87.1% 87.3% 92.7% 100.0% 92.6%
0157 on-farms - Government Government 17.4% 12.9% 12.7% 7.3% .0% 7.4%
Who do you think is responsible for controlling E. coli 0 75.4% 72.6% 81.5% 87.8% 70.6% 81.5%
0157 on-farms - All All 24.6% 27.4% 18.5% 12.2% 29.4% 18.5%
Who do you think is responsible for controlling E. coli 0 92.8% 95.2% 93.7% 97.6% 88.2% 96.3%
0157 on-farms - Don't know Don't know 7.2% 4.8% 6.3% 2.4% 11.8% 3.7%
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Not affected 39.1% 37.1% 42.3% 41.5% 41.2% 33.3%
Government or European animal health regulations Slightly affected 24.6% 22.6% 29.1% 43.9% 41.2% 37.0%
Much affected 36.2% 40.3% 28.6% 14.6% 17.6% 29.6%
Not affected 91.3% 93.5% 85.7% 87.8% 88.2% 96.3%
Reports of E. coli 0157 outbreaks or incidents Slightly affected 7.2% 4.8% 11.1% 9.8% 5.9% .0%
Much affected 1.4% 1.6% 3.2% 2.4% 5.9% 3.7%
Not affected 97.1% 95.2% 88.9% 92.7% 88.2% 96.3%
Experience of E. coli 0157 outbreaks or incidents Slightly affected 2.9% 3.2% 8.5% 7.3% .0% 3.7%
Much affected .0% 1.6% 2.6% .0% 11.8% .0%
Not affected 97.1% 95.2% 88.9% 92.7% 88.2% 92.6%
Incidents of E. coli 0157 that occurred on your farm Slightly affected 2.9% 3.2% 6.9% 7.3% .0% 7.4%
Much affected .0% 1.6% 4.2% .0% 11.8% .0%
A treatment such as two doses of vaccine that would Willing to use this 26.1% 50.0% 65.1% 87.8% 82.4% 55.6%
t £5 to buy f h animal iven to 3-18
f:;nths ;’l . ‘:Zttcl’; each animat every year given to Not willing to use this 73.9% 50.0% 34.9% 12.2% 17.6% 44.4%
Strongly disagree 3.9% 3.2% 1.5% 20.0% .0% 8.3%
Disagree 17.6% 3.2% 4.5% 60.0% .0% .0%
. . Neither disagree nor 15.7% 12.9% 19.7% 0% 33.3% 41.7%
The cost is too expensive agree
Agree 17.6% 19.4% 33.3% .0% .0% 25.0%
Strongly agree 45.1% 61.3% 40.9% 20.0% 66.7% 25.0%
Don't know .0% .0% .0% .0% .0% .0%
Strongly disagree 5.9% 6.5% 7.6% 20.0% .0% 8.3%
Disagree 19.6% 12.9% 30.3% 60.0% 33.3% 25.0%
. . Neither disagree nor 17.6% 12.9% 18.2% 20.0% 33.3% 41.7%
Doing this would take too much time agree
Agree 27.5% 29.0% 30.3% .0% 33.3% 16.7%
Strongly agree 29.4% 38.7% 13.6% .0% .0% 8.3%
Don't know .0% .0% .0% .0% .0% .0%
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Strongly disagree .0% .0% .0% .0% 33.3% .0%
Disagree 3.9% .0% 3.0% .0% .0% .0%
, _ , , Neither disagree nor 5.9% 3.2% 3.0% 20.0% 33.3% 8.3%
| would need more information before using a vaccine |agree
Agree 19.6% 16.1% 28.8% 40.0% .0% 33.3%
Strongly agree 70.6% 80.6% 63.6% 40.0% 33.3% 58.3%
Don't know .0% .0% 1.5% .0% .0% .0%
Strongly disagree 19.6% 12.9% 4.5% 40.0% 33.3% 16.7%
Disagree 17.6% 12.9% 19.7% 20.0% .0% 25.0%
| would be encouraged to use vaccination if it was used aNgerZZer disagree nor 21.6% 35.5% 18.2% 20.0% 33.3% 33.3%
by other f that I k
y otherfarmers that 1 know Agree 27.5% 19.4% 42.4% 20.0% 0% 8.3%
Strongly agree 11.8% 19.4% 15.2% .0% 33.3% 8.3%
Don't know 2.0% .0% .0% .0% .0% 8.3%
Strongly disagree 15.7% 9.7% 4.5% .0% .0% 8.3%
Disagree 21.6% 6.5% 6.1% .0% .0% 8.3%
I w?uld be encouraged to L.Jse vaccmathn as part of a Neither disagree nor 17 6% 16.1% 15.2% 20.0% 33.3% 33.3%
national program to benefit the reputation of the agree
industry Agree 25.5% 32.3% 43.9% 60.0% 33.3% 33.3%
Strongly agree 15.7% 35.5% 30.3% .0% 33.3% 16.7%
Don't know 3.9% .0% .0% 20.0% .0% .0%
Strongly disagree 2.9% 5.3% .0% .0% .0% 9.1%
Disagree .0% 5.3% .0% .0% .0% .0%
Other Q'ger'zzer disagree nor 8.8% 5.3% 0% 0% 0% 0%
Agree 11.8% .0% 4.8% .0% 50.0% 9.1%
Strongly agree 38.2% 47.4% 40.5% 80.0% 50.0% 36.4%
Don't know 38.2% 36.8% 54.8% 20.0% .0% 45.5%
Additives can be given on a daily basis in feed or water | Willing to use this 23.2% 33.9% 40.7% 58.5% 64.7% 40.7%
f f animals which Id cost £15
pc;rrzﬁir;iﬁ’ of animats which Would cost £25 PETYEAr 1 \ot willing to use this 76.8% 66.1% 59.3% 41.5% 35.3% 59.3%
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Strongly disagree 5.7% 2.4% .0% 5.9% .0% .0%
Disagree 5.7% 2.4% 7.1% 29.4% .0% .0%
Neither disagree nor 9.4% 2.4% 10.7% 0% 16.7% 37.5%

The cost is too expensive agree
Agree 20.8% 19.5% 40.2% 29.4% .0% 12.5%
Strongly agree 54.7% 70.7% 42.0% 35.3% 66.7% 50.0%
Don't know 3.8% 2.4% .0% .0% 16.7% .0%
Strongly disagree 9.4% 4.9% 6.3% .0% .0% 12.5%
Disagree 20.8% 22.0% 25.0% 23.5% .0% .0%

N . Neither disagree nor 15.1% 4.9% 16.1% 23.5% 33.3% 50.0%

Doing this would take too much time agree
Agree 18.9% 22.0% 28.6% 29.4% .0% 6.3%
Strongly agree 34.0% 43.9% 22.3% 23.5% 50.0% 31.3%
Don't know 1.9% 2.4% 1.8% .0% 16.7% .0%
Strongly disagree .0% 4.9% 1.8% .0% 33.3% .0%
Disagree 7.5% 2.4% 2.7% 5.9% .0% .0%
Neither disagree nor 5.7% 2.4% 4.5% 0% 16.7% 25.0%

| would need more information before using an additive |agree
Agree 20.8% 17.1% 31.3% 29.4% .0% 6.3%
Strongly agree 66.0% 73.2% 59.8% 64.7% 33.3% 68.8%
Don't know .0% .0% .0% .0% 16.7% .0%
Strongly disagree 24.5% 19.5% 9.8% 17.6% 16.7% 25.0%
Disagree 26.4% 19.5% 18.8% 17.6% .0% 18.8%
Neither di

| would be encouraged to use additives if it was used by agerleeer Isagree nor 20.8% 12.2% 18.8% 23.5% 16.7% 43.8%

ther f that I k

orhertarmers that Lknow Agree 22.6% 39.0% 38.4% 17.6% 16.7% 0%
Strongly agree 5.7% 9.8% 14.3% 23.5% 33.3% 12.5%
Don't know .0% .0% .0% .0% 16.7% .0%
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Strongly disagree 17.0% 12.2% 1.8% 5.9% .0% 6.3%
Disagree 26.4% 7.3% 9.8% 11.8% .0% 12.5%
I wguld be encouraged to l.Jse additives .as part of a Neither disagree nor 26.4% 14.6% 18.8% 5.9% 16.7% 50.0%
national program to benefit the reputation of the agree
industry Agree 18.9% 46.3% 50.9% 47.1% 16.7% 6.3%
Strongly agree 9.4% 19.5% 18.8% 29.4% 50.0% 18.8%
Don't know 1.9% .0% .0% .0% 16.7% 6.3%
Strongly disagree 2.9% 7.7% .0% 7.7% .0% .0%
Disagree .0% .0% .0% .0% .0% .0%
Neither disagree nor 8.6% 7.7% 0% 0% 0% 0%
Other agree
Agree 14.3% 7.7% 1.6% 7.7% 40.0% .0%
Strongly agree 40.0% 26.9% 31.7% 23.1% 40.0% 30.8%
Don't know 34.3% 50.0% 66.7% 61.5% 20.0% 69.2%
Not at all practical 15.9% 17.7% 7.4% 2.4% 17.6% 14.8%
Of little practicality 13.0% 12.9% 12.2% 9.8% 5.9% 7.4%
Keeping bedding dry and replacing contaminated/wet Moderately practical 8.7% 4.8% 13.2% 7.3% .0% 14.8%
bedding on a daily basis Practical 14.5% 21.0% 25.9% 31.7% 23.5% 11.1%
Very practical 47.8% 43.5% 39.7% 41.5% 47.1% 44.4%
Not applicable .0% .0% 1.6% 7.3% 5.9% 7.4%
Not at all practical 15.9% 9.7% 4.8% 7.3% 17.6% 11.1%
Of little practicality 5.8% 3.2% 6.9% 7.3% 5.9% 3.7%
Separating animals into different age groups for the Moderately practical 10.1% 8.1% 11.6% 4.9% 5.9% 11.1%
majority of the time Practical 17.4% 37.1% 29.1% 26.8% 23.5% 22.2%
jority
Very practical 50.7% 40.3% 45.5% 53.7% 47.1% 48.1%
Not applicable .0% 1.6% 2.1% .0% .0% 3.7%
Not at all practical 24.6% 24.2% 19.0% 17.1% 23.5% 14.8%
Of little practicality 21.7% 14.5% 20.6% 14.6% .0% 25.9%
Reducing your current livestock numbers kept in cattle | Moderately practical 14.5% 8.1% 16.4% 9.8% 17.6% 11.1%
sheds Practical 15.9% 32.3% 24.9% 24.4% 17.6% 14.8%
Very practical 14.5% 19.4% 13.8% 24.4% 23.5% 14.8%
Not applicable 8.7% 1.6% 5.3% 9.8% 17.6% 18.5%
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Not at all practical 46.4% 45.2% 40.7% 41.5% 52.9% 59.3%
Of little practicality 27.5% 24.2% 22.8% 17.1% 11.8% 7.4%
Reducing your current livestock numbers on the farm Moderately practical 8.7% 11.3% 12.2% 14.6% 23.5% 7.4%
Practical 5.8% 11.3% 12.7% 4.9% .0% 14.8%
Very practical 10.1% 6.5% 7.4% 17.1% 11.8% 3.7%
Not applicable 1.4% 1.6% 4.2% 4.9% .0% 7.4%
Not at all practical 31.9% 19.4% 18.0% 19.5% 11.8% 25.9%
Of little practicality 18.8% 32.3% 20.1% 24.4% 17.6% 11.1%
Cleaning water troughs daily Moderately practical 17.4% 19.4% 18.0% 17.1% 17.6% 18.5%
Practical 10.1% 12.9% 23.3% 14.6% 23.5% 18.5%
Very practical 18.8% 16.1% 17.5% 22.0% 17.6% 18.5%
Not applicable 2.9% .0% 3.2% 2.4% 11.8% 7.4%
Not at all practical 18.8% 11.3% 7.4% 12.2% 5.9% 18.5%
Of little practicality 13.0% 24.2% 12.7% 4.9% 17.6% 3.7%
Cleaning feed troughs daily Moderately practical 17.4% 14.5% 20.1% 7.3% 11.8% 18.5%
Practical 8.7% 21.0% 28.0% 36.6% 29.4% 22.2%
Very practical 34.8% 27.4% 27.5% 34.1% 29.4% 33.3%
Not applicable 7.2% 1.6% 4.2% 4.9% 5.9% 3.7%
Not at all practical 43.5% 56.5% 36.5% 36.6% 29.4% 37.0%
Of little practicality 20.3% 29.0% 24.3% 29.3% 23.5% 14.8%
Disinfecting the animal sheds/pens weekly Moderately practical 13.0% 6.5% 17.5% 9.8% 23.5% 25.9%
Practical 11.6% 1.6% 11.6% 9.8% 11.8% 3.7%
Very practical 7.2% 6.5% 7.4% 9.8% 5.9% 14.8%
Not applicable 4.3% .0% 2.6% 4.9% 5.9% 3.7%
Not at all practical 13.0% 14.5% 4.2% 2.4% 11.8% 3.7%
Of little practicality 20.3% 8.1% 5.8% 7.3% .0% 11.1%
Quarantine and testing of livestock brought to the farm Moderately practical 4.3% 25.8% 15.3% 7.3% 0% 7.4%
Practical 15.9% 14.5% 30.2% 24.4% 17.6% 18.5%
Very practical 30.4% 27.4% 32.3% 41.5% 47.1% 44.4%
Not applicable 15.9% 9.7% 12.2% 17.1% 23.5% 14.8%
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Not at all practical 18.8% 17.7% 12.7% 4.9% 17.6% 11.1%
Of little practicality 21.7% 22.6% 11.1% 19.5% 17.6% 22.2%
. . . . Moderately practical 13.0% 12.9% 20.1% 12.2% .0% 14.8%
Applying slaked lime to animal bedding every 3 weeks 15 - % ) 20.3% 21.0% 32.8% 41.5% 11.8% 25.9%
Very practical 15.9% 24.2% 17.5% 17.1% 29.4% 18.5%
Not applicable 10.1% 1.6% 5.8% 4.9% 23.5% 7.4%
Nothing 100.0% 0% .0% .0% .0% .0%
Less than £1 .0% 100.0% .0% .0% .0% .0%
willingness to pay (money per animal per year) to f£lto £5 .0% .0% 100.0% .0% .0% .0%
ensure that E. coli 0157 is not present on own farm £5to £10 .0% .0% .0% 100.0% .0% .0%
More than £10 .0% .0% .0% .0% 100.0% .0%
Not applicable .0% .0% .0% .0% .0% 100.0%
None 56.5% 4.8% 3.2% .0% .0% .0%
1 day / year 14.5% 43.5% 18.0% 7.3% .0% .0%
willingness to pay (time spent in controlling it) to ensure | 30 min / month 7.2% 19.4% 36.0% 29.3% 23.5% 11.1%
that E. coli 0157 is not present on own farm 30 min / week 7.2% 21.0% 33.9% 36.6% 35.3% 11.1%
30 min / day 10.1% 6.5% 6.9% 26.8% 41.2% 3.7%
Not applicable 4.3% 4.8% 2.1% .0% .0% 74.1%
Had you heard of E. coli 0157 before we contacted you? Lis Zig:ﬁ ggg:ﬁ ;382’2 g?g: Zgg:ﬁ ii;:ﬁ
The last time you heard of E. coli 0157 was it about? - 0 32.0% 25.6% 29.0% 28.6% 23.1% 17.4%
Human illness Human illness 68.0% 74.4% 71.0% 71.4% 76.9% 82.6%
The last time you heard of E. coli 0157 was it about? - 0 70.0% 72.1% 68.1% 82.1% 61.5% 52.2%
Food contamination Food contamination 30.0% 27.9% 31.9% 17.9% 38.5% 47.8%
The last time you heard of E. coli 0157 was it about? - 0 72.0% 86.0% 84.1% 75.0% 76.9% 69.6%
Animal illness Animal illness 28.0% 14.0% 15.9% 25.0% 23.1% 30.4%
Attending open days, or farm demonstrations Yes 8.0% 7.0% 10.9% 17.9% 7.7% 13.0%
No 92.0% 93.0% 89.1% 82.1% 92.3% 87.0%
Yes 20.0% 4.7% 26.1% 35.7% 23.1% 34.8%
Meeting with other farmers No 80.0% 95.3% 73.9% 64.3% 76.9% 65.2%
From articles in the media (Press, Magazines (Farmers Yes 76.0% 83.7% 78.3% 89.3% 53.8% 87.0%
Weekly etc.), Radio, TV) No 24.0% 16.3% 21.7% 10.7% 46.2% 13.0%
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Searching the internet Yes 12.0% 7.0% 8.0% 10.7% 7.7% 8.7%
No 88.0% 93.0% 92.0% 89.3% 92.3% 91.3%
. . Yes 2.0% 2.3% 7.2% 17.9% .0% 21.7%
By asking agricultural consultants No 98.0% 97.7% 92.8% 82.1% 100.0% 78.3%
B ki | | Yes 4.0% 2.3% 7.2% 7.1% 7.7% 21.7%
¥ asking sales peope No 96.0% 97.7% 92.8% 92.9% 92.3% 78.3%
By aski ) Yes 42.0% 30.2% 42.8% 71.4% 53.8% 43.5%
y asking a veterinary surgeon No 58.0% 69.8% 57.2% 28.6% 46.2% 56.5%
From Government information sources (e.g. FSA, Yes 34.0% 18.6% 36.2% 35.7% 38.5% 26.1%
DEFRA, RERAD, DARDNI, Welsh Government) No 66.0% 81.4% 63.8% 64.3% 61.5% 73.9%
From industry organisations (e.g. AHDB, QMS, NFU, Yes 16.0% 7.0% 20.3% 35.7% 7.7% 30.4%
NFUS, NFU Cymru, NAFN) No 84.0% 93.0% 79.7% 64.3% 92.3% 69.6%
Yes 6.5% .0% 4.4% 9.5% .0% .0%
Other No 93.5% 100.0% 95.6% 90.5% 100.0% 100.0%
Increase size 14.5% 19.4% 16.4% 14.6% 23.5% 7.4%
Do you intend to change your farm size in the next 5 Maintain size 72.5% 71.0% 68.8% 70.7% 58.8% 63.0%
years? Reduce size 5.8% 1.6% 6.9% .0% .0% 3.7%
Don't know 4.3% 4.8% 5.3% 4.9% 11.8% 18.5%
Leave farming business 2.9% 3.2% 2.6% 9.8% 5.9% 7.4%
Increase 7.2% 4.8% 4.2% 9.8% .0% .0%
Do you intend to change public access to the farm in the |Stay same 89.9% 93.5% 92.1% 80.5% 94.1% 92.6%
next five years Reduce 1.4% .0% 1.6% 2.4% .0% .0%
Don't know 1.4% 1.6% 2.1% 7.3% 5.9% 7.4%
Increase 5.8% 27.4% 22.8% 29.3% 11.8% 18.5%
Do you intend to change E. coli 0157 control measures |Stay same 89.9% 62.9% 59.3% 63.4% 64.7% 55.6%
on your farm in the next five years Reduce .0% .0% 4.2% 2.4% 5.9% 7.4%
Don't know 4.3% 9.7% 13.8% 4.9% 17.6% 18.5%
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Table 24. All variables - frequencies (willingness to spend time to control E.coli 0157)

Willingness to pay (time spent in controlling it) to ensure that E. coli 0157 is not present on

own farm
30 min/ . . .
None 1 day/ year month 30 min / week | 30 min / day | Not applicable
ColumnN% | ColumnN% | ColumnN% | ColumnN% | ColumnN% | ColumnN %
England 39.6% 41.9% 39.4% 34.0% 27.9% 26.7%
Location Scotland 29.2% 21.6% 24.0% 26.4% 18.6% 33.3%
Wales 31.3% 28.4% 28.8% 30.2% 32.6% 36.7%
Northern Ireland .0% 8.1% 7.7% 9.4% 20.9% 3.3%
Gender Male 77.1% 82.4% 92.3% 82.1% 86.0% 90.0%
Female 22.9% 17.6% 7.7% 17.9% 14.0% 10.0%
18-35 4.2% 4.1% 6.7% 7.5% 7.0% .0%
36-50 31.3% 39.2% 32.7% 32.1% 23.3% 26.7%
Which age group are you in? 5165 39.6% 37.8% 35.6% 42.5% 46.5% 46.7%
Over 65 25.0% 18.9% 25.0% 17.9% 23.3% 26.7%
Tenanted 14.6% 16.2% 11.5% 11.3% 9.3% 10.0%
What is your status with respect to the farm Owned 62.5% 66.2% 53.8% 57.5% 67.4% 76.7%
holding? Tenanted & owned 22.9% 14.9% 34.6% 28.3% 23.3% 13.3%
Employee .0% 2.7% .0% 2.8% .0% .0%
School 50.0% 41.9% 41.3% 46.2% 51.2% 50.0%
Educational background (highest degree) College 41.7% 47.3% 45.2% 42.5% 30.2% 36.7%
University 8.3% 10.8% 13.5% 11.3% 18.6% 13.3%
less than 10 6.3% .0% 1.0% 3.8% 2.3% .0%
10.01-50 12.5% 14.9% 19.2% 27.4% 23.3% 30.0%
50.01-100 25.0% 28.4% 28.8% 22.6% 27.9% 23.3%
Please give an estimate of the total farm land 100.01-150 22.9% 13.5% 17.3% 15.1% 14.0% 10.0%
area (in hectares) 150.01-200 14.6% 16.2% 9.6% 16.0% 11.6% 20.0%
200.01-250 4.2% 6.8% 6.7% 2.8% 9.3% 3.3%
250.01-500 12.5% 13.5% 16.3% 8.5% 9.3% 10.0%
over 500 2.1% 6.8% 1.0% 3.8% 2.3% 3.3%
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none 77.1% 75.7% 77.9% 70.8% 74.4% 93.3%
0.01-10 .0% .0% .0% 9% .0% .0%
Dairy cattle 10.01-50 2.1% 1.4% 1.9% 5.7% 4.7% .0%
50.01-100 4.2% 5.4% 3.8% 6.6% 14.0% 3.3%
100.01-200 4.2% 6.8% 9.6% 7.5% 2.3% .0%
over 200 12.5% 10.8% 6.7% 8.5% 4.7% 3.3%
none 6.3% 10.8% 11.5% 8.5% 11.6% 6.7%
0.01-10 4.2% 2.7% 4.8% 7.5% 2.3% 3.3%
10.01-50 27.1% 24.3% 20.2% 32.1% 20.9% 16.7%
50.01-100 18.8% 18.9% 21.2% 16.0% 18.6% 30.0%
Beef cattle 100.01-150 12.5% 17.6% 17.3% 11.3% 14.0% 13.3%
150.01-200 10.4% 8.1% 7.7% 8.5% 11.6% 10.0%
200.01-250 2.1% 2.7% 7.7% 5.7% 2.3% 10.0%
250.01-300 8.3% 4.1% 4.8% 9% 7.0% .0%
over 300 10.4% 10.8% 4.8% 9.4% 11.6% 10.0%
none 45.8% 41.9% 44.2% 46.2% 37.2% 30.0%
0.01-100 10.4% 9.5% 9.6% 10.4% 23.3% 13.3%
Sheep 100.01-500 16.7% 20.3% 20.2% 20.8% 16.3% 20.0%
500.01-1000 16.7% 8.1% 11.5% 7.5% 9.3% 13.3%
1000.01-1500 4.2% 8.1% 5.8% 8.5% 7.0% 6.7%
over 1500 6.3% 12.2% 8.7% 6.6% 7.0% 16.7%
none 97.9% 95.9% 94.2% 89.6% 86.0% 93.3%
Pigs 0.01-100 2.1% 4.1% 3.8% 10.4% 11.6% 6.7%
over 100 .0% .0% 1.9% .0% 2.3% .0%
Goats goonle2 108(.;)% 918;:?;/) 108(.;)% 999.;[/% 945.7%)/% 108;)%
. - . (o] . (o) . 0 . 0 . (o) . (o]
0 6.3% 4.1% 3.8% 2.8% 4.7% .0%
How many people work on the farm full time? 13 85.4% 90.5% 20.4% 20.6% 86.0% 96.7%
4-10 6.3% 5.4% 5.8% 5.7% 9.3% 3.3%
more than 10 2.1% .0% .0% 9% .0% .0%
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none 68.8% 68.9% 58.7% 62.3% 69.8% 80.0%
How many people work on the farm part time? |1-3 29.2% 28.4% 39.4% 35.8% 30.2% 20.0%
more than 3 2.1% 2.7% 1.9% 1.9% .0% .0%
. None 2.1% 1.4% .0% .0% 2.3% .0%
e o[l P | dowe | 95 | sex | o4 | o | o
. . . Less than half 12.5% 14.9% 14.4% 17.0% 16.3% 13.3%
plus subsidy support) in total farm income
Half or more 75.0% 74.3% 76.0% 73.6% 74.4% 80.0%
Do you use a Health Plan written for the farm with| Yes 54.2% 58.1% 69.2% 70.8% 62.8% 43.3%
assistance from the farm’s veterinary surgeonto | No 43.8% 39.2% 30.8% 29.2% 37.2% 56.7%
manage the health of livestock Incomplete 2.1% 2.7% .0% .0% .0% .0%
Yes .0% 5.4% 7.7% 4.7% 4.7% 3.3%
Are you certified organic? No 100.0% 94.6% 92.3% 94.3% 93.0% 96.7%
In conversion period .0% .0% .0% .9% 2.3% .0%
Do you sell from the farm any agricultural Yes 16.7% 18.9% 21.2% 21.7% 27.9% 23.3%
products (meat or milk, etc.) that are produced to
standards specified by supermarkets No 83.3% 81.1% 78.8% 78.3% 72.1% 76.7%
Do you charge an entrance fee for petting the Yes .0% .0% .0% .9% 2.3% 6.7%
animals No 100.0% 100.0% 100.0% 99.1% 97.7% 93.3%
Do you allow visits by school-age children to Yes .0% .0% 3.8% 3.8% 9.3% 10.0%
touch the animals No 100.0% 100.0% 96.2% 96.2% 90.7% 90.0%
Do you allow visits by school-age children to see |Yes 2.1% 4.1% 7.7% 5.7% 14.0% 10.0%
the animals No 97.9% 95.9% 92.3% 94.3% 86.0% 90.0%
Do you have any hand-washing facilities for Yes 43.8% 54.1% 60.6% 60.4% 62.8% 53.3%
visitors on-farm No 56.3% 45.9% 39.4% 39.6% 37.2% 46.7%
Yes .0% .0% .0% 1.9% 4.7% .0%
Do you open the farm on LEAF open days No 100.0% 100.0% 100.0% 98.1% 95.3% 100.0%
Do you run a farm produce shop from the Yes .0% 2.7% 1.9% 2.8% 2.3% .0%
premises No 100.0% 97.3% 98.1% 97.2% 97.7% 100.0%
Is there a water source(s) on your land used for |Yes 33.3% 35.1% 34.6% 37.7% 34.9% 30.0%
private water supply to a house(s) No 66.7% 64.9% 65.4% 62.3% 65.1% 70.0%
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Does your land includes public footpaths Yes 52.1% 64.9% 70.2% 60.4% 60.5% 66.7%
No 47.9% 35.1% 29.8% 39.6% 39.5% 33.3%
Does your land includes ground for camping, Yes 6.3% 2.7% 4.8% 5.7% 4.7% 3.3%
caravanning No 93.8% 97.3% 95.2% 94.3% 95.3% 96.7%
Does your land includes fixed holiday Yes .0% 4.1% 6.7% 5.7% 7.0% .0%
accommodation No 100.0% 95.9% 93.3% 94.3% 93.0% 100.0%
Other Yes 3.3% .0% 2.7% 4.5% 9.1% 4.0%
No 96.7% 100.0% 97.3% 95.5% 90.9% 96.0%
100% .0% .0% .0% .0% .0% .0%
What proportion of your farm income is 50-99% .0% .0% 1.0% .9% 4.7% .0%
dependent on opening to the public 5-49% 2.1% 4.1% 2.9% 6.6% 2.3% .0%
<5% 97.9% 95.9% 96.2% 92.5% 93.0% 100.0%
Would you be willing to participate in a workshop | Yes 28.6% 12.5% 32.0% 37.0% 55.6% 40.0%
on E. coli 0157 No 71.4% 87.5% 68.0% 63.0% 44.4% 60.0%
Frequently 18.8% 31.1% 32.7% 24.5% 27.9% 23.3%
Attending open days, or farm demonstrations Infrequently 50.0% 52.7% 50.0% 50.9% 46.5% 53.3%
Never 31.3% 16.2% 17.3% 24.5% 25.6% 23.3%
Frequently 50.0% 71.6% 65.4% 73.6% 65.1% 66.7%
Meeting with other farmers Infrequently 41.7% 25.7% 31.7% 24.5% 32.6% 23.3%
Never 8.3% 2.7% 2.9% 1.9% 2.3% 10.0%
From articles in the media (Press, Magazines Frequently 77.1% 82.4% 81.7% 87.7% 79.1% 63.3%
X ! Infrequently 18.8% 16.2% 17.3% 9.4% 14.0% 23.3%
(Farmers Weekly etc.), Radio, TV)
Never 4.2% 1.4% 1.0% 2.8% 7.0% 13.3%
Frequently 18.8% 39.2% 32.7% 35.8% 23.3% 26.7%
Searching the internet Infrequently 35.4% 32.4% 30.8% 25.5% 20.9% 23.3%
Never 45.8% 28.4% 36.5% 38.7% 55.8% 50.0%
Frequently 25.0% 21.6% 27.9% 21.7% 14.0% 16.7%
By asking agricultural consultants Infrequently 29.2% 48.6% 38.5% 41.5% 34.9% 36.7%
Never 45.8% 29.7% 33.7% 36.8% 51.2% 46.7%
Frequently 18.8% 20.3% 18.3% 15.1% 14.0% 20.0%
By asking sales people Infrequently 50.0% 56.8% 62.5% 59.4% 39.5% 36.7%
Never 31.3% 23.0% 19.2% 25.5% 46.5% 43.3%
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Frequently 72.9% 70.3% 73.1% 77.4% 67.4% 66.7%
By asking a veterinary surgeon Infrequently 22.9% 27.0% 26.0% 20.8% 30.2% 23.3%
Never 4.2% 2.7% 1.0% 1.9% 2.3% 10.0%
From Government information sources (e.g. FSA, Frequently 25.0% 29.7% 31.7% 47.2% 39.5% 43.3%
DEFRA, RERAD, DARDNI, Welsh Government) :\:‘Z;‘J‘e‘i”e”tly ;(5)'8:;: gig:ﬁ: ig'g:;: i;i:;: igg:ﬁ gi;:;:
ind N Frequently 27.1% 29.7% 30.8% 29.2% 41.9% 40.0%
Er&;“ I'\l”FJ;trN"F%rgcir;ﬁt'lo\::‘F(ﬁ)'g' AHDB, QMS, e quently 41.7% 47.3% 47.1% 39.6% 32.6% 26.7%
’ ’ ’ Never 31.3% 23.0% 22.1% 31.1% 25.6% 33.3%
Frequently 3.3% 4.7% 2.7% 3.0% 6.1% 4.3%

Other Infrequently .0% 2.3% 2.7% .0% .0% .0%
Never 96.7% 93.0% 94.7% 97.0% 93.9% 95.7%

Strongly Disagree 2.1% 2.7% 1.0% .0% .0% 3.3%

Disagree 4.2% 4.1% .0% 7.5% 4.7% 3.3%

Neither agree nor

E. coli 0157 causes diarrhoea in calves disagree 4.2% 4.1% 8.7% > 7% 9.3% 0%
Agree 35.4% 43.2% 50.0% 35.8% 37.2% 36.7%
Strongly Agree 25.0% 31.1% 21.2% 30.2% 39.5% 23.3%
Don't know 29.2% 14.9% 19.2% 20.8% 9.3% 33.3%

Strongly Disagree 6.3% 8.1% 1.0% 11.3% 7.0% 3.3%
Disagree 4.2% 10.8% 9.6% 9.4% 4.7% 26.7%

Neither agree nor

E. coli 0157 causes mastitis in cattle disagree 12.5% 6.8% 10.6% 9.4% 9.3% 0%
Agree 22.9% 32.4% 26.0% 17.0% 37.2% 16.7%
Strongly Agree 14.6% 17.6% 11.5% 12.3% 14.0% 16.7%
Don't know 39.6% 24.3% 41.3% 40.6% 27.9% 36.7%
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Strongly Disagree .0% 4.1% 1.9% 4.7% 4.7% 3.3%
Disagree 10.4% 10.8% 10.6% 16.0% 9.3% 16.7%
Neither agree nor

E. coli 0157 causes disease in cattle disagree 6.3% 8.1% 10.6% 6.6% 4-7% 3.3%
Agree 39.6% 37.8% 44.2% 33.0% 32.6% 33.3%
Strongly Agree 12.5% 18.9% 15.4% 18.9% 30.2% 20.0%
Don't know 31.3% 20.3% 17.3% 20.8% 18.6% 23.3%
Strongly Disagree 2.1% .0% 1.9% 9% 2.3% .0%
Disagree 6.3% 1.4% 2.9% .9% 4.7% 6.7%
Neither agree nor

E. coli 0157 causes disease in people disagree 2.1% 4.1% 1.0% 7:5% 2.3% 3.3%
Agree 39.6% 40.5% 49.0% 37.7% 32.6% 46.7%
Strongly Agree 35.4% 39.2% 36.5% 41.5% 55.8% 36.7%
Don't know 14.6% 14.9% 8.7% 11.3% 2.3% 6.7%
Strongly Disagree .0% 5.4% 1.0% .9% 9.3% .0%
Disagree 12.5% 1.4% 10.6% 8.5% 11.6% 3.3%

Livestock are an important source from which E. gii;tgrireagree nor 12.5% 14.9% 12.5% 11.3% 16.3% 6.7%

coli 0157 spreads Agree 31.3% 48.6% 43.3% 38.7% 37.2% 30.0%
Strongly Agree 18.8% 21.6% 18.3% 27.4% 9.3% 33.3%
Don't know 25.0% 8.1% 14.4% 13.2% 16.3% 26.7%
Strongly Disagree 4.2% 1.4% .0% .0% .0% .0%
Disagree 2.1% .0% 1.0% 1.9% 2.3% 3.3%

. Neither agree nor 8.3% 5.4% 9.6% 4.7% 16.3% 10.0%

E. coli 0157 can be present on raw meat disagree
Agree 41.7% 43.2% 49.0% 36.8% 41.9% 36.7%
Strongly Agree 25.0% 33.8% 30.8% 40.6% 27.9% 40.0%
Don't know 18.8% 16.2% 9.6% 16.0% 11.6% 10.0%
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Strongly Disagree 2.1% .0% .0% 2.8% 7.0% .0%
Disagree 4.2% 2.7% 6.7% 7.5% 7.0% 3.3%
Neither agree nor
10.49 14.99 9.69 10.49 2.39 20.09

E. coli 0157 can be present in raw milk disagree % 7 % 7 & &
Agree 35.4% 25.7% 39.4% 28.3% 39.5% 30.0%
Strongly Agree 8.3% 20.3% 16.3% 15.1% 14.0% 23.3%
Don't know 39.6% 36.5% 27.9% 35.8% 30.2% 23.3%
Strongly Disagree 2.1% 2.7% 5.8% 2.8% 7.0% .0%
Disagree 12.5% 2.7% 9.6% 9.4% 2.3% 6.7%

E. coli 0157 may contaminate rural drinking :it::g;reagree nor 14.6% 13.5% 3.8% 10.4% 7.0% .0%

t

water Agree 35.4% 32.4% 38.5% 35.8% 44.2% 40.0%
Strongly Agree 6.3% 20.3% 18.3% 17.9% 14.0% 20.0%
Don't know 29.2% 28.4% 24.0% 23.6% 25.6% 33.3%
Strongly Disagree 2.1% 2.7% 2.9% 3.8% 4.7% .0%
Disagree .0% 8.1% 2.9% 8.5% 4.7% 10.0%

E. coli 0157 may contaminate produce such as giigcg;reagree nor 12.5% 8.1% 5.8% 9.4% 7.0% 3.3%

lett I inach

eHuce, appies, spinac Agree 31.3% 28.4% 31.7% 34.0% 30.2% 36.7%
Strongly Agree 16.7% 14.9% 21.2% 21.7% 18.6% 23.3%
Don't know 37.5% 37.8% 35.6% 22.6% 34.9% 26.7%
Strongly Disagree 2.1% 1.4% 3.8% 2.8% 9.3% 10.0%
Disagree 4.2% 4.1% 4.8% 4.7% 2.3% 6.7%
Neith

People touching calves/ cows may become dii;g;reagree nor 8.3% 6.8% 7.7% 8.5% 14.0% 6.7%

infected with E. coli 0157

ntected with £ coll Agree 50.0% 40.5% 56.7% 50.0% 48.8% 40.0%
Strongly Agree 16.7% 39.2% 17.3% 22.6% 20.9% 26.7%
Don't know 18.8% 8.1% 9.6% 11.3% 4.7% 10.0%
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Strongly Disagree 2.1% 2.7% .0% 1.9% 2.3% 6.7%
Disagree 2.1% 4.1% 1.0% 7.5% 7.0% 10.0%
Your business would be adversely affected if E. gii;cgreereagree nor 2.1% 4.1% 4.8% 6.6% 2.3% 3.3%
?;J:Ln0157 infection in a person was linked to your Agree 13.8% 35.1% 38.5% 27 4% 37 2% 36.7%
Strongly Agree 47.9% 44.6% 50.0% 51.9% 44.2% 40.0%
Don't know .0% 8.1% 3.8% 2.8% 2.3% 3.3%
Not applicable 2.1% 1.4% 1.9% 1.9% 4.7% .0%
Strongly Disagree 29.2% 29.7% 17.3% 20.8% 30.2% 33.3%
Disagree 20.8% 24.3% 33.7% 34.9% 37.2% 10.0%
. . . . | Neither agree nor 10.4% 10.8% 17.3% 12.3% 7.0% 13.3%
Do you believe E. coli 0157 might be present in | disagree
cattle on your farm? Agree 10.4% 16.2% 14.4% 19.8% 14.0% 16.7%
Strongly Agree 4.2% 1.4% 1.9% 3.8% 4.7% 3.3%
Don't know 22.9% 16.2% 14.4% 7.5% 7.0% 20.0%
Not applicable 2.1% 1.4% 1.0% .9% .0% 3.3%
Strongly Disagree 2.1% 1.4% .0% 1.9% .0% .0%
Disagree 2.1% 2.7% 1.0% .0% .0% 3.3%
For you it is very important that you with other gii;tgrireagree nor 8.3% 4.1% 1.0% 1.9% 4.7% 3.3%
I‘:}':;:ﬁ;;:ﬁ Z:’]"Irrf;z ttahkaet ?Tf;';’z f:czccto:x’;ze Agree 27.1% 29.7% 39.4% 30.2% 32.6% 43.3%
Strongly Agree 56.3% 59.5% 57.7% 66.0% 62.8% 50.0%
Don't know 4.2% 2.7% 1.0% .0% .0% .0%
Not applicable .0% .0% .0% .0% .0% .0%
Strongly Disagree 22.9% 12.2% 5.8% 17.0% 14.0% 30.0%
Disagree 22.9% 29.7% 40.4% 24.5% 27.9% 20.0%
If you used control measures for E. coli 0157 in giilatgreereagree nor 18.8% 13.5% 15.4% 20.8% 11.6% 13.3%
ic:ct:;s:'farm the price for your produce might 170 20.8% 23.0% 18.3% 23.6% 30.2% 30.0%
Strongly Agree 6.3% 14.9% 8.7% 7.5% 7.0% .0%
Don't know 8.3% 6.8% 9.6% 2.8% 7.0% 6.7%
Not applicable .0% .0% 1.9% 3.8% 2.3% .0%
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Strongly Disagree 22.9% 2.7% 3.8% 11.3% 2.3% 10.0%
Disagree 18.8% 23.0% 15.4% 9.4% 18.6% 20.0%
Neith
If you used control measures for E. coli 0157 in di‘:'ag;reagree nor 14.6% 9.5% 15.4% 18.9% 9.3% 20.0%
ca.ttle on-farm it would enhance your reputation Agree 27 1% 311% A13% 36.8% 37 2% 36.7%
with consumers/customers
Strongly Agree 4.2% 27.0% 16.3% 17.0% 27.9% 6.7%
Don't know 8.3% 5.4% 5.8% 3.8% 2.3% 6.7%
Not applicable 4.2% 1.4% 1.9% 2.8% 2.3% .0%
Strongly Disagree 12.5% 12.2% 5.8% 10.4% 4.7% 6.7%
Disagree 6.3% 16.2% 9.6% 9.4% 11.6% 6.7%
_ | Neither agree nor 6.3% 5.4% 7.7% 6.6% 0% 6.7%
If you used control measures for E. coli 0157 in | disagree
cattle on-farm then visitors might increase Agree 2.1% 6.8% 6.7% 6.6% 7.0% 6.7%
Strongly Agree .0% 2.7% 3.8% 3.8% 7.0% .0%
Don't know 2.1% 8.1% 1.9% 2.8% 4.7% 10.0%
Not applicable 70.8% 48.6% 64.4% 60.4% 65.1% 63.3%
Strongly Disagree 2.1% 5.4% 1.9% 2.8% 7.0% 16.7%
Disagree 18.8% 10.8% 11.5% 11.3% 9.3% 10.0%
Neith
If you did not use control measures for E. coli dii;g;reagree nor 12.5% 21.6% 12.5% 13.2% 9.3% 3.3%
Soljrzs'” cattle on-farm, you might get sued in the o - 43.8% 33.8% 41.3% 34.9% 32.6% 23.3%
Strongly Agree 8.3% 14.9% 12.5% 15.1% 20.9% 13.3%
Don't know 10.4% 9.5% 13.5% 16.0% 11.6% 26.7%
Not applicable 4.2% 4.1% 6.7% 6.6% 9.3% 6.7%
Strongly Disagree .0% 9.5% 3.8% 10.4% 4.7% 13.3%
Disagree 12.5% 21.6% 17.3% 12.3% 11.6% 6.7%
Neith
If you did not use control measures for E. coli dit:lag;reagree nor 20.8% 10.8% 8.7% 12.3% 11.6% 3.3%
21;7 '2 C;t;eton'farm' you might lose the single |70 29.2% 17.6% 26.9% 30.2% 27.9% 30.0%
pay Strongly Agree 10.4% 14.9% 11.5% 13.2% 11.6% 10.0%
Don't know 22.9% 17.6% 22.1% 14.2% 23.3% 33.3%
Not applicable 4.2% 8.1% 9.6% 7.5% 9.3% 3.3%
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Who do you think would benefit the most from 0 91.7% 87.8% 80.8% 87.7% 83.7% 83.3%
-f trols to red E. coli 0157 in cattle -

on-tarm controls to reduce £. col N Cate " 1 Farm owners 8.3% 12.2% 19.2% 12.3% 16.3% 16.7%

Farm owners

Who do you think would benefit the most from 0 97.9% 89.2% 90.4% 92.5% 88.4% 93.3%
-f trols to red E. coli 0157 in cattle -

on-iarm contros to reduce &. col N CAE " | Meat/Milk Processors 2.1% 10.8% 9.6% 7.5% 11.6% 6.7%

Meat/Milk Processors

Who do you think would benefit the most from 0 93.8% 86.5% 91.3% 93.4% 90.7% 93.3%
-f trols to red E. coli 0157 in cattle -

on-iarm controls to reduce &. col N At~ Food Retailers 6.3% 13.5% 8.7% 6.6% 9.3% 6.7%

Food Retailers

Who do you think would benefit the most from 0 91.7% 87.8% 84.6% 91.5% 83.7% 96.7%
-f I E. coli 0157 le -

‘;Ebl?(:m controls to reduce E. coli 0157 in cattle - |, . 8.3% 12.2% 15.4% 8.5% 16.3% 3.3%

Who do you think would benefit the most from 0 91.7% 90.5% 95.2% 95.3% 95.3% 90.0%

on-farm controls to reduce E. coli 0157 in cattle - Government 8.3% 9.5% 4.8% 4.7% 4.7% 10.0%

Government ’ ’ ' ' ’ )

Who do you think would benefit the most from 0 39.6% 37.8% 42.3% 32.1% 34.9% 43.3%
-f trols to red E. coli 0157 in cattle -

Zﬂ arm controts to reduce t. cot N Cattie = 60.4% 62.2% 57.7% 67.9% 65.1% 56.7%

Who do you think would benefit the most from 0 85.4% 95.9% 98.1% 97.2% 97.7% 83.3%

on—fuarm controls to reduce E. coli 0157 in cattle - Don't know 14.6% 41% 1.9% 5 8% 5 3% 16.7%

Don't know

Who do you think is responsible for controlling E. |0 39.6% 40.5% 29.8% 29.2% 37.2% 33.3%

coli 0157 on-farms - Farm owners Farm owners 60.4% 59.5% 70.2% 70.8% 62.8% 66.7%

Who do you think is responsible for controlling E. |0 95.8% 100.0% 93.3% 94.3% 95.3% 93.3%

coli 0157 on-farms - Meat/Milk Processors Meat/Milk Processors 4.2% .0% 6.7% 5.7% 4.7% 6.7%

Who do you think is responsible for controlling E. |0 97.9% 100.0% 97.1% 95.3% 97.7% 96.7%
li 0157 on-f - Food Retail

ol on-arms = Food Retatiers Food Retailers 2.1% 0% 2.9% 4.7% 2.3% 3.3%

Who do you think is responsible for controlling E. |0 100.0% 95.9% 99.0% 98.1% 97.7% 100.0%

coli 0157 on-farms - Public Public .0% 4.1% 1.0% 1.9% 2.3% .0%

Who do you think is responsible for controlling E. |0 85.4% 81.1% 90.4% 88.7% 93.0% 90.0%

coli 0157 on-farms - Government Government 14.6% 18.9% 9.6% 11.3% 7.0% 10.0%
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Who do you think is responsible for controlling E. |0 70.8% 74.3% 79.8% 84.9% 76.7% 86.7%
coli 0157 on-farms - All All 29.2% 25.7% 20.2% 15.1% 23.3% 13.3%
Who do you think is responsible for controlling E. |0 93.8% 93.2% 96.2% 91.5% 95.3% 96.7%
coli 0157 on-farms - Don't know Don't know 6.3% 6.8% 3.8% 8.5% 4.7% 3.3%
Government or European animal health Not affected 41.7% 40.5% 44.2% 34.9% 44.2% 36.7%
regulations Slightly affected 33.3% 21.6% 29.8% 33.0% 32.6% 30.0%
Much affected 25.0% 37.8% 26.0% 32.1% 23.3% 33.3%
Not affected 91.7% 91.9% 93.3% 80.2% 83.7% 100.0%
Reports of E. coli 0157 outbreaks or incidents Slightly affected 8.3% 2.7% 5.8% 16.0% 11.6% .0%
Much affected .0% 5.4% 1.0% 3.8% 4.7% .0%
Not affected 100.0% 91.9% 95.2% 82.1% 97.7% 96.7%
Experience of E. coli 0157 outbreaks or incidents | Slightly affected .0% 4.1% 3.8% 15.1% .0% 3.3%
Much affected .0% 4.1% 1.0% 2.8% 2.3% .0%
Incidents of E. coli 0157 that occurred on your Not affected 100.0% 89.2% 95.2% 84.0% 95.3% 96.7%
farm Slightly affected .0% 5.4% 2.9% 12.3% 2.3% 3.3%
Much affected .0% 5.4% 1.9% 3.8% 2.3% .0%
A treatment such as two doses of vaccine that Willing to use this 27.1% 55.4% 68.3% 62.3% 74.4% 46.7%
would cost £5 to buy for each animal everyyear |\ o\ 1o 40 use this 72.9% 44.6% 31.7% 37.7% 25.6% 53.3%
given to 3-18 months old cattle
Strongly disagree 2.9% 3.0% 3.0% 5.0% .0% 6.3%
Disagree 14.3% .0% 6.1% 10.0% 27.3% 12.5%
. . Neither disagree nor 17.1% 9.1% 21.2% 20.0% 27.3% 25.0%
The cost is too expensive agree
Agree 17.1% 30.3% 33.3% 17.5% 9.1% 31.3%
Strongly agree 48.6% 57.6% 36.4% 47.5% 36.4% 25.0%
Don't know .0% .0% .0% .0% .0% .0%
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Strongly disagree 2.9% 9.1% 12.1% 5.0% 9.1% 6.3%
Disagree 20.0% 21.2% 15.2% 32.5% 36.4% 31.3%
Neither disagree nor
22.99 9.19 24.29 12.59 27.39 31.39
Doing this would take too much time agree % % 7 7 7 &
Agree 28.6% 33.3% 24.2% 30.0% 9.1% 25.0%
Strongly agree 25.7% 27.3% 24.2% 20.0% 18.2% 6.3%
Don't know .0% .0% .0% .0% .0% .0%
Strongly disagree .0% .0% .0% 2.5% .0% .0%
Disagree 2.9% .0% 3.0% 2.5% .0% 6.3%
| would need more information before using a aNgerlér;er disagree nor 5.7% 6.1% 3.0% 2.5% 18.2% 6.3%
vacane Agree 20.0% 15.2% 36.4% 20.0% 18.2% 37.5%
Strongly agree 71.4% 78.8% 57.6% 72.5% 63.6% 43.8%
Don't know .0% .0% .0% .0% .0% 6.3%
Strongly disagree 17.1% 9.1% 9.1% 15.0% 9.1% 18.8%
Disagree 20.0% 18.2% 9.1% 17.5% 27.3% 25.0%
| would be encouraged to use vaccination if it aNgerZZer disagree nor 22.9% 24.2% 24.2% 27.5% 18.2% 18.8%
d by other f that I k
Was Used by othertarmers that Lknow Agree 28.6% 24.2% 42.4% 27.5% 36.4% 18.8%
Strongly agree 11.4% 24.2% 15.2% 12.5% 9.1% 6.3%
Don't know .0% .0% .0% .0% .0% 12.5%
Strongly disagree 14.3% 9.1% 3.0% 10.0% .0% 12.5%
Disagree 17.1% 6.1% 3.0% 12.5% 18.2% 12.5%
I would.be encouraged to use Yaccmatmn as. part | Neither disagree nor 22.9% 91% 15.2% 17.5% 27.3% 25.0%
of a national program to benefit the reputation |agree
of the industry Agree 31.4% 36.4% 48.5% 30.0% 36.4% 31.3%
Strongly agree 11.4% 39.4% 27.3% 30.0% 18.2% 12.5%
Don't know 2.9% .0% 3.0% .0% .0% 6.3%
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Strongly disagree 4.5% .0% .0% 3.4% .0% 7.1%
Disagree .0% .0% .0% 3.4% .0% .0%
Other aNger'ge‘er disagree nor 9.1% 5.6% 0% 3.4% 0% 0%
Agree 4.5% 11.1% .0% 13.8% 11.1% .0%
Strongly agree 40.9% 44.4% 57.1% 41.4% 33.3% 28.6%
Don't know 40.9% 38.9% 42.9% 34.5% 55.6% 64.3%
Additives can be given on a daily basis in feed or | Willing to use this 18.8% 36.5% 45.2% 43.4% 48.8% 33.3%
f f animals which I £1
water for a group of animals which would cost £13) i 16 use this 81.3% 63.5% 54.8% 56.6% 51.2% 66.7%
per year per animal
Strongly disagree 5.1% 2.1% 1.8% 1.7% .0% .0%
Disagree .0% 6.4% 7.0% 10.0% 9.1% 10.0%
Neither disagree nor
12.89 .59 7.09 .39 4.59 .09
The cost is too expensive agree 8% 8.5% 0% 8.3% >% 30.0%
Agree 23.1% 21.3% 40.4% 31.7% 31.8% 15.0%
Strongly agree 53.8% 59.6% 43.9% 48.3% 50.0% 45.0%
Don't know 5.1% 2.1% .0% .0% 4.5% .0%
Strongly disagree 7.7% 8.5% 1.8% 10.0% .0% 10.0%
Disagree 20.5% 17.0% 22.8% 25.0% 22.7% 15.0%
. . Neither disagree nor 17.9% 14.9% 15.8% 10.0% 22.7% 40.0%
Doing this would take too much time agree
Agree 23.1% 27.7% 29.8% 23.3% 9.1% 10.0%
Strongly agree 28.2% 29.8% 28.1% 30.0% 40.9% 25.0%
Don't know 2.6% 2.1% 1.8% 1.7% 4.5% .0%
Strongly disagree 2.6% .0% .0% 6.7% .0% 5.0%
Disagree 2.6% 2.1% 3.5% 3.3% 9.1% 5.0%
Neither di
| would need more information before using an agerleeer Isagree nor 7.7% 4.3% 5.3% 1.7% 4.5% 20.0%
dditi
addrtive Agree 23.1% 23.4% 31.6% 21.7% 27.3% 10.0%
Strongly agree 64.1% 70.2% 59.6% 66.7% 54.5% 60.0%
Don't know .0% .0% .0% .0% 4.5% .0%
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Strongly disagree 23.1% 12.8% 15.8% 16.7% 9.1% 20.0%
Disagree 20.5% 27.7% 17.5% 13.3% 22.7% 25.0%
Neither di
| would be encouraged to use additives if it was agerleeer Isagree nor 20.5% 21.3% 15.8% 23.3% 9.1% 30.0%
d by other f that | k
used by othertarmers that T Xnow Agree 28.2% 34.0% 42.1% 26.7% 31.8% 5.0%
Strongly agree 7.7% 4.3% 8.8% 20.0% 22.7% 20.0%
Don't know .0% .0% .0% .0% 4.5% .0%
Strongly disagree 15.4% 2.1% 3.5% 10.0% 4.5% 10.0%
Disagree 17.9% 12.8% 12.3% 10.0% 9.1% 20.0%
| would be encouraged to use additives as part of | Neither disagree nor 25 6% 23.4% 17.5% 16.7% 18.2% 30.0%
a national program to benefit the reputation of |agree ' ' ' ' ' ’
the industry Agree 25.6% 42.6% 56.1% 41.7% 31.8% 10.0%
Strongly agree 12.8% 19.1% 10.5% 21.7% 31.8% 25.0%
Don't know 2.6% .0% .0% .0% 4.5% 5.0%
Strongly disagree 4.3% .0% 3.0% 2.7% 5.3% .0%
Disagree .0% .0% .0% .0% .0% .0%
Neither disagree nor 8.7% 7 7% 0% 2 7% 0% 0%
Other agree ' ’ ' ' ’ ’
Agree 4.3% 11.5% .0% 8.1% 21.1% .0%
Strongly agree 47.8% 19.2% 24.2% 45.9% 26.3% 23.5%
Don't know 34.8% 61.5% 72.7% 40.5% 47.4% 76.5%
Not at all practical 14.6% 17.6% 5.8% 8.5% 4.7% 23.3%
Of little practicality 14.6% 13.5% 11.5% 11.3% 9.3% 6.7%
Keeping bedding dry and replacing Moderately practical 14.6% 6.8% 14.4% 5.7% 11.6% 10.0%
contaminated/wet bedding on a daily basis Practical 10.4% 23.0% 30.8% 22.6% 25.6% 10.0%
Very practical 45.8% 39.2% 34.6% 50.9% 41.9% 43.3%
Not applicable .0% .0% 2.9% 9% 7.0% 6.7%
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Not at all practical 18.8% 4.1% 7.7% 4.7% 11.6% 16.7%
Of little practicality 6.3% 9.5% 6.7% 4.7% 4.7% .0%
Separating animals into different age groups for | Moderately practical 12.5% 9.5% 9.6% 10.4% 7.0% 10.0%
the majority of the time Practical 16.7% 29.7% 37.5% 26.4% 20.9% 16.7%
Very practical 43.8% 45.9% 38.5% 51.9% 55.8% 50.0%
Not applicable 2.1% 1.4% .0% 1.9% .0% 6.7%
Not at all practical 27.1% 20.3% 22.1% 17.0% 14.0% 26.7%
Of little practicality 27.1% 24.3% 21.2% 12.3% 9.3% 20.0%
Reducing your current livestock numbers kept in | Moderately practical 12.5% 8.1% 14.4% 16.0% 18.6% 13.3%
cattle sheds Practical 12.5% 23.0% 26.0% 29.2% 23.3% 13.3%
Very practical 14.6% 17.6% 11.5% 18.9% 25.6% 10.0%
Not applicable 6.3% 6.8% 4.8% 6.6% 9.3% 16.7%
Not at all practical 50.0% 41.9% 44.2% 43.4% 34.9% 56.7%
Of little practicality 33.3% 18.9% 25.0% 19.8% 16.3% 13.3%
Reducing your current livestock numbers on the | Moderately practical 8.3% 10.8% 11.5% 11.3% 23.3% 6.7%
farm Practical 4.2% 10.8% 9.6% 13.2% 7.0% 13.3%
Very practical 4.2% 14.9% 6.7% 7.5% 11.6% 6.7%
Not applicable .0% 2.7% 2.9% 4.7% 7.0% 3.3%
Not at all practical 27.1% 21.6% 19.2% 22.6% 9.3% 26.7%
Of little practicality 22.9% 24.3% 26.9% 17.9% 16.3% 13.3%
Cleaning water troughs daily Moderately practical 22.9% 14.9% 19.2% 17.9% 16.3% 16.7%
Practical 12.5% 21.6% 17.3% 17.9% 27.9% 10.0%
Very practical 12.5% 16.2% 13.5% 19.8% 27.9% 26.7%
Not applicable 2.1% 1.4% 3.8% 3.8% 2.3% 6.7%
Not at all practical 16.7% 12.2% 5.8% 13.2% 4.7% 20.0%
Of little practicality 12.5% 14.9% 13.5% 12.3% 14.0% 13.3%
Cleaning feed troughs daily Moderately practical 22.9% 13.5% 22.1% 17.0% 7.0% 13.3%
Practical 14.6% 28.4% 25.0% 26.4% 30.2% 10.0%
Very practical 25.0% 28.4% 26.0% 30.2% 37.2% 43.3%
Not applicable 8.3% 2.7% 7.7% .9% 7.0% .0%
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Not at all practical 52.1% 59.5% 36.5% 36.8% 18.6% 33.3%
Of little practicality 20.8% 23.0% 25.0% 26.4% 30.2% 13.3%
Disinfecting the animal sheds/pens weekly Moderately practical 12.5% 6.8% 14.4% 22.6% 7.0% 26.7%
Practical 8.3% 8.1% 10.6% 7.5% 16.3% 6.7%
Very practical 4.2% 1.4% 7.7% 5.7% 25.6% 13.3%
Not applicable 2.1% 1.4% 5.8% .9% 2.3% 6.7%
Not at all practical 18.8% 12.2% 4.8% 2.8% 7.0% 3.3%
Of little practicality 27.1% 2.7% 4.8% 12.3% 4.7% 3.3%
Quarantine and testing of livestock brought to Moderately practical 8.3% 18.9% 16.3% 8.5% 11.6% 13.3%
the farm Practical 10.4% 27.0% 32.7% 17.9% 25.6% 20.0%
Very practical 22.9% 29.7% 32.7% 37.7% 37.2% 43.3%
Not applicable 12.5% 9.5% 8.7% 20.8% 14.0% 16.7%
Not at all practical 25.0% 16.2% 11.5% 10.4% 11.6% 13.3%
Of little practicality 27.1% 17.6% 20.2% 10.4% 11.6% 13.3%
Applying slaked lime to animal bedding every 3 | Moderately practical 16.7% 18.9% 15.4% 17.9% 9.3% 10.0%
weeks Practical 14.6% 25.7% 31.7% 33.0% 30.2% 26.7%
Very practical 8.3% 17.6% 16.3% 20.8% 30.2% 23.3%
Not applicable 8.3% 4.1% 4.8% 7.5% 7.0% 13.3%
Nothing 81.3% 13.5% 4.8% 4.7% 16.3% 10.0%
. . Less than £1 6.3% 36.5% 11.5% 12.3% 9.3% 10.0%
‘é"r']!'u”ri”tehsjttg 'zz‘l’l (Omlzr;eiz ﬁi; Z’r‘g:ear:tps; ‘Sjr:) o ME1to0 £5 12.5% 45.9% 65.4% 60.4% 30.2% 13.3%
e rm ' £5t0 £10 .0% 4.1% 11.5% 14.2% 25.6% .0%
More than £10 .0% .0% 3.8% 5.7% 16.3% .0%
Not applicable .0% .0% 2.9% 2.8% 2.3% 66.7%
None 100.0% .0% .0% .0% .0% .0%
willingness to pay (time spent in controlling it) to 1 day /year 0% 100.0% 0% 0% 0% 0%
ensure that E. coli 0157 is not present on own 30 min / month 0% 0% 100.0% 0% 0% 0%
e 30 min / week .0% .0% .0% 100.0% .0% .0%
30 min / day .0% .0% .0% .0% 100.0% .0%
Not applicable .0% .0% .0% .0% .0% 100.0%
Had you heard of E. coli 0157 before we Yes 62.5% 77.0% 69.2% 75.5% 69.8% 86.7%
contacted you? No 37.5% 23.0% 30.8% 24.5% 30.2% 13.3%
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The last time you heard of E. coli 0157 was it 0 30.0% 26.3% 30.6% 31.3% 26.7% 11.5%
about? - Human illness Human illness 70.0% 73.7% 69.4% 68.8% 73.3% 88.5%
The last time you heard of E. coli 0157 was it 0 56.7% 68.4% 68.1% 72.5% 76.7% 65.4%
about? - Food contamination Food contamination 43.3% 31.6% 31.9% 27.5% 23.3% 34.6%
The last time you heard of E. coli 0157 was it 0 70.0% 87.7% 88.9% 77.5% 70.0% 69.2%
about? - Animal illness Animal illness 30.0% 12.3% 11.1% 22.5% 30.0% 30.8%
. . Yes 6.7% 7.0% 11.1% 11.3% 16.7% 11.5%
Attending open days, or farm demonstrations No 93.3% 93.0% 38.9% 38 8% 33 3% 88.5%
. (o] . (o] . 0 . 0 . 0 . 0

Meetine with other farmers Yes 20.0% 19.3% 22.2% 25.0% 26.7% 30.8%
g No 80.0% 80.7% 77.8% 75.0% 73.3% 69.2%

From articles in the media (Press, Magazines Yes 66.7% 82.5% 81.9% 76.3% 86.7% 80.8%
(Farmers Weekly etc.), Radio, TV) No 33.3% 17.5% 18.1% 23.8% 13.3% 19.2%

searching the internet Yes 6.7% 8.8% 12.5% 7.5% 6.7% 7.7%
g No 93.3% 91.2% 87.5% 92.5% 93.3% 92.3%

By askine aericultural consultants Yes .0% 5.3% 12.5% 3.8% 10.0% 15.4%
y asking ag No 100.0% 94.7% 87.5% 96.3% 90.0% 84.6%
Y .0% 5.3% 11.1% 5.0% 6.7% 15.4%

By asking sales people e - - > - - -
No 100.0% 94.7% 88.9% 95.0% 93.3% 84.6%

By asking a veterinary sureeon Yes 30.0% 38.6% 45.8% 50.0% 50.0% 42.3%
¥ asking ¥ surg No 70.0% 61.4% 54.2% 50.0% 50.0% 57.7%
From Government information sources (e.g. FSA, | Yes 26.7% 22.8% 33.3% 40.0% 46.7% 19.2%
DEFRA, RERAD, DARDNI, Welsh Government) No 73.3% 77.2% 66.7% 60.0% 53.3% 80.8%
From industry organisations (e.g. AHDB, QMS, Yes 13.3% 19.3% 19.4% 16.3% 33.3% 19.2%
NFU, NFUS, NFU Cymru, NAFN) No 86.7% 80.7% 80.6% 83.8% 66.7% 80.8%

Other Yes 5.6% 5.3% .0% 5.6% 8.7% .0%
No 94.4% 94.7% 100.0% 94.4% 91.3% 100.0%

Increase size 10.4% 24.3% 9.6% 16.0% 23.3% 16.7%

Do vou intend to chanee vour farm size in the Maintain size 72.9% 60.8% 73.1% 70.8% 74.4% 56.7%
nexz P gey Reduce size 2.1% 6.8% 6.7% 4.7% 0% 3.3%
¥ ’ Don't know 8.3% 5.4% 4.8% 5.7% 2.3% 16.7%

Leave farming business 6.3% 2.7% 5.8% 2.8% .0% 6.7%
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Increase 2.1% 5.4% 5.8% 5.7% 4.7% 3.3%
Do you intend to change public access to the farm | Stay same 95.8% 90.5% 88.5% 89.6% 93.0% 93.3%
in the next five years Reduce .0% .0% 1.0% 2.8% 2.3% .0%
Don't know 2.1% 4.1% 4.8% 1.9% .0% 3.3%
Increase .0% 28.4% 24.0% 21.7% 23.3% 13.3%
Do you intend to change E. coli 0157 control Stay same 89.6% 56.8% 59.6% 67.9% 65.1% 60.0%
measures on your farm in the next five years Reduce .0% 2.7% 1.9% 4.7% 4.7% 3.3%
Don't know 10.4% 12.2% 14.4% 5.7% 7.0% 23.3%

Table 25. All variables - frequencies (intention to change E. coli 0157 control measures on-farm in the next five years)

Intention to change E. coli 0157 control measures on-farm
in the next five years

Increase Stay same Reduce Don't know

Column N % | Column N % | Column N % | Column N %
England 49.4% 34.0% 50.0% 22.2%
Location Scotland 20.5% 26.8% .0% 28.9%
Wales 26.5% 30.6% 16.7% 40.0%
Northern Ireland 3.6% 8.7% 33.3% 8.9%
Gender Male 86.7% 84.5% 91.7% 84.4%
Female 13.3% 15.5% 8.3% 15.6%
18-35 8.4% 4.9% 8.3% 4.4%
Which age group are you in? 36-50 31.3% 33.6% 25.0% 26.7%
51-65 42.2% 38.5% 41.7% 46.7%
Over 65 18.1% 23.0% 25.0% 22.2%
Tenanted 12.0% 13.2% 8.3% 8.9%
. . . Owned 55.4% 61.1% 66.7% 71.1%
What is your status with respect to the farm holding? Tenanted & owned 30.1% >4.9% 5 0% 17 8%
Employee 2.4% .8% .0% 2.2%
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School 32.5% 47.2% 66.7% 53.3%
Educational background (highest degree) College 48.2% 41.9% 33.3% 35.6%
University 19.3% 10.9% .0% 11.1%
less than 10 1.2% 1.9% 8.3% 4.4%
10.01-50 14.5% 24.9% 16.7% 11.1%
50.01-100 28.9% 23.0% 25.0% 40.0%
Please give an estimate of the total farm land area (in hectares) 100.01-150 10.8% 17.7% 25.0% 11.1%
150.01-200 18.1% 13.2% 16.7% 11.1%
200.01-250 4.8% 5.7% .0% 6.7%
250.01-500 14.5% 11.3% 8.3% 13.3%
over 500 7.2% 2.3% .0% 2.2%
none 74.7% 77.4% 66.7% 75.6%
0.01-10 .0% 4% .0% .0%
Dairy cattle 10.01-50 2.4% 2.6% 8.3% 4.4%
50.01-100 6.0% 5.7% 8.3% 6.7%
100.01-200 8.4% 6.4% .0% 4.4%
over 200 8.4% 7.5% 16.7% 8.9%
none 8.4% 8.7% 16.7% 15.6%
0.01-10 2.4% 4.9% 8.3% 6.7%
10.01-50 27.7% 24.5% 25.0% 20.0%
50.01-100 18.1% 19.2% 16.7% 24.4%
Beef cattle 100.01-150 8.4% 16.2% 8.3% 17.8%
150.01-200 10.8% 9.4% 16.7% .0%
200.01-250 7.2% 4.9% 8.3% 2.2%
250.01-300 4.8% 4.2% .0% 2.2%
over 300 12.0% 7.9% .0% 11.1%
none 44.6% 43.0% 41.7% 37.8%
0.01-100 13.3% 10.9% 8.3% 13.3%
Sheep 100.01-500 18.1% 18.9% 16.7% 26.7%
500.01-1000 6.0% 11.7% 16.7% 8.9%
1000.01-1500 8.4% 6.4% 8.3% 6.7%
over 1500 9.6% 9.1% 8.3% 6.7%
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none 89.2% 94.0% 100.0% 91.1%
Pigs 0.01-100 9.6% 5.7% .0% 6.7%
over 100 1.2% 4% .0% 2.2%
Goats none 98.8% 98.9% 100.0% 100.0%
0.01-2 1.2% 1.1% .0% .0%
0 3.6% 4.2% .0% 2.2%
How many people work on the farm full time? 13 86.7% 90.2% 100.0% 91.1%
v peop ' 4-10 8.4% 5.3% 0% 6.7%
more than 10 1.2% A% .0% .0%
none 56.6% 65.7% 91.7% 73.3%
How many people work on the farm part time? 1-3 39.8% 32.8% 8.3% 26.7%
more than 3 3.6% 1.5% .0% .0%
None 1.2% 8% .0% .0%
Could you, please, tell us what is the share of income from livestock production | Less than a quarter 14.5% 7.9% 16.7% 4.4%
(i.e. direct sales plus subsidy support) in total farm income Less than half 16.9% 13.6% 16.7% 20.0%
Half or more 67.5% 77.7% 66.7% 75.6%
Do you use a Health Plan written for the farm with assistance from the farm’s Yes 67.5% 60.8% 06.7% 68.9%
vetZrinar surgeon to manage the health of livestock No 31.3% 38.5% 33.3% 3L.1%
ysure & Incomplete 1.2% 8% 0% 0%
Yes 6.0% 3.8% .0% 11.1%
Are you certified organic? No 92.8% 95.8% 100.0% 88.9%
In conversion period 1.2% A% .0% .0%
Do you sell from the farm any agricultural products (meat or milk, etc.) that are | Yes 20.5% 20.8% 33.3% 22.2%
produced to standards specified by supermarkets No 79.5% 79.2% 66.7% 77.8%
Do you charge an entrance fee for petting the animals Yes 1.2% 1.1% 0% 0%
Y & petting No 98.8% 98.9% 100.0% 100.0%
Yes 4.8% 3.0% 8.3% 4.4%
D Il isi hool- hil h th imal
o you allow visits by school-age children to touch the animals No 95.2% 97 0% 9L7% 95.6%
Do you allow visits by school-age children to see the animals Yes 7.2% >-3% 16.7% 11.1%
No 92.8% 94.7% 83.3% 88.9%
Do you have any hand-washing facilities for visitors on-farm Yes 66.3% >4.3% 66.7% 23.3%
Y Y & No 33.7% 45.7% 33.3% 46.7%
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Do you open the farm on LEAF open days Yes 1.2% 8% 0% 2.2%
No 98.8% 99.2% 100.0% 97.8%
Do you run a farm produce shop from the premises Yes 4.8% L.1% 8.3% 0%
No 95.2% 98.9% 91.7% 100.0%
Is there a water source(s) on your land used for private water supply to a Yes 26.5% 35.5% 41.7% 46.7%
house(s) No 73.5% 64.5% 58.3% 53.3%
Does your land includes public footpaths Yes 68.7% 60.0% 66.7% 71.1%
No 31.3% 40.0% 33.3% 28.9%
Does your land includes ground for camping, caravanning Yes 3.6% 4.5% 0% 8.9%
’ No 96.4% 95.5% 100.0% 91.1%
. ) . . Yes 4.8% 4.5% .0% 6.7%
Does your land includes fixed holiday accommodation No 95.2% 95.5% 100.0% 93.3%
Other Yes 7.4% 2.8% .0% 3.0%
No 92.6% 97.2% 100.0% 97.0%
100% .0% .0% .0% .0%
. . . . . 50-99% .0% 1.5% .0% .0%
\What proportion of your farm income is dependent on opening to the public = 49% 3.6% 3.8% 0% 2.4%
<5% 96.4% 94.7% 100.0% 95.6%
- - . . Yes 52.6% 25.5% 33.3% 33.3%
Would you be willing to participate in a workshop on E. coli 0157 No 47 4% 74.5% 66.7% 66.7%
Frequently 37.3% 24.2% 25.0% 28.9%
Attending open days, or farm demonstrations Infrequently 47.0% 52.5% 50.0% 46.7%
Never 15.7% 23.4% 25.0% 24.4%
Frequently 60.2% 67.2% 75.0% 75.6%
Meeting with other farmers Infrequently 34.9% 29.4% 25.0% 20.0%
Never 4.8% 3.4% .0% 4.4%
Frequently 80.7% 81.9% 83.3% 77.8%
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) | Infrequently 14.5% 15.5% 8.3% 17.8%
Never 4.8% 2.6% 8.3% 4.4%
Frequently 37.3% 29.4% 25.0% 35.6%
Searching the internet Infrequently 33.7% 28.3% 25.0% 22.2%
Never 28.9% 42.3% 50.0% 42.2%
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Frequently 25.3% 21.1% 16.7% 26.7%
By asking agricultural consultants Infrequently 41.0% 38.5% 50.0% 40.0%
Never 33.7% 40.4% 33.3% 33.3%
Frequently 22.9% 15.1% 16.7% 22.2%
By asking sales people Infrequently 55.4% 54.3% 58.3% 55.6%
Never 21.7% 30.6% 25.0% 22.2%
Frequently 84.3% 69.8% 66.7% 68.9%
By asking a veterinary surgeon Infrequently 14.5% 26.4% 33.3% 31.1%
Never 1.2% 3.8% .0% .0%
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI Frequently 43.4% 34.0% 25.0% 40.0%
Welsh Government) ’ ’ ’ ’ Infrequently 42.2% 42.6% 41.7% 37.8%
Never 14.5% 23.4% 33.3% 22.2%
Frequently 34.9% 30.2% 33.3% 33.3%
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) |Infrequently 39.8% 42.3% 41.7% 40.0%
Never 25.3% 27.5% 25.0% 26.7%
Frequently 7.8% 2.3% .0% 6.1%
Other Infrequently 2.0% .6% .0% 3.0%
Never 90.2% 97.2% 100.0% 90.9%
Strongly Disagree .0% 1.9% .0% .0%
Disagree 3.6% 4.5% .0% 2.2%
Neither agree nor
E. coli 0157 causes diarrhoea in calves disagree 8.4% 6.0% 0% 2:2%
Agree 32.5% 41.5% 41.7% 53.3%
Strongly Agree 37.3% 26.0% 41.7% 17.8%
Don't know 18.1% 20.0% 16.7% 24.4%
Strongly Disagree 6.0% 7.2% 16.7% .0%
Disagree 14.5% 7.9% 8.3% 13.3%
Neither agree nor
E. coli 0157 causes mastitis in cattle disagree ° 7:2% 9.4% 0% 11.1%
Agree 25.3% 23.8% 25.0% 31.1%
Strongly Agree 20.5% 12.8% 25.0% 4.4%
Don't know 26.5% 38.9% 25.0% 40.0%
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Strongly Disagree 4.8% 2.6% 16.7% .0%
Disagree 15.7% 12.5% 8.3% 6.7%
Neither agree nor
4.89 8.39 8.39 6.7%
E. coli 0157 causes disease in cattle disagree % % % %
Agree 32.5% 37.7% 33.3% 46.7%
Strongly Agree 26.5% 16.6% 25.0% 13.3%
Don't know 15.7% 22.3% 8.3% 26.7%
Strongly Disagree 2.4% 1.1% .0% .0%
Disagree 6.0% 1.9% 8.3% 2.2%
Neither agree nor
. 3.6% 3.8% 16.7% .0%
E. coli 0157 causes disease in people disagree ° ’ ’ ’
Agree 32.5% 43.0% 33.3% 51.1%
Strongly Agree 47.0% 40.4% 41.7% 26.7%
Don't know 8.4% 9.8% .0% 20.0%
Strongly Disagree 4.8% 1.5% .0% 4.4%
Disagree 7.2% 8.7% 8.3% 6.7%
Neither agree nor
. 13.3% 13.6% 8.3% 6.7%
Livestock are an important source from which E. coli 0157 spreads disagree ’ ° ° °
Agree 34.9% 40.4% 50.0% 44.4%
Strongly Agree 30.1% 19.6% 25.0% 15.6%
Don't know 9.6% 16.2% 8.3% 22.2%
Strongly Disagree 1.2% .8% .0% .0%
Disagree 2.4% 1.1% 8.3% .0%
Neither agree nor
. 8.49 6.89 16.79 13.39
E. coli 0157 can be present on raw meat disagree & % & &
Agree 33.7% 46.8% 16.7% 37.8%
Strongly Agree 39.8% 32.5% 33.3% 28.9%
Don't know 14.5% 12.1% 25.0% 20.0%
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Strongly Disagree .0% 2.6% .0% .0%
Disagree 6.0% 5.7% .0% 6.7%
Neither agree nor
10.89 9.89 16.79 15.69
E. coli 0157 can be present in raw milk disagree 7% % & &
Agree 27.7% 35.1% 25.0% 31.1%
Strongly Agree 30.1% 12.1% 25.0% 11.1%
Don't know 25.3% 34.7% 33.3% 35.6%
Strongly Disagree 3.6% 4.2% 8.3% .0%
Disagree 4.8% 8.3% 8.3% 8.9%
Neither agree nor
. 8.4% 8.3% 25.0% 6.7%
E. coli 0157 may contaminate rural drinking water disagree ° ’ ’ °
Agree 38.6% 37.4% 25.0% 35.6%
Strongly Agree 24.1% 15.8% 16.7% 8.9%
Don't know 20.5% 26.0% 16.7% 40.0%
Strongly Disagree 3.6% 3.4% .0% .0%
Disagree 10.8% 4.5% 8.3% 2.2%
Neither agree nor
. 7.2% 7.9% 33.3% 2.2%
E. coli 0157 may contaminate produce such as lettuce, apples, spinach disagree ° ’ ’ °
Agree 32.5% 32.5% 16.7% 31.1%
Strongly Agree 26.5% 18.5% 8.3% 15.6%
Don't know 19.3% 33.2% 33.3% 48.9%
Strongly Disagree .0% 5.3% .0% 4.4%
Disagree 7.2% 3.4% 8.3% 4.4%
Neither agree nor
. 8.49 9.19 8.39 4.49
People touching calves/ cows may become infected with E. coli 0157 disagree & % & &
Agree 42.2% 51.7% 50.0% 46.7%
Strongly Agree 34.9% 21.9% 16.7% 15.6%
Don't know 7.2% 8.7% 16.7% 24.4%
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Strongly Disagree 1.2% 2.3% 8.3% .0%
Disagree 3.6% 4.9% 8.3% 4.4%
Neither agree nor
Your business would be adversely affected if E. coli 0157 infection in a person | disagree 6.0% 3.0% 16.7% 6.7%
was linked to your farm Agree 20.5% 38.1% 33.3% 46.7%
Strongly Agree 61.4% 46.4% 16.7% 40.0%
Don't know 7.2% 2.3% 16.7% 2.2%
Not applicable .0% 3.0% .0% .0%
Strongly Disagree 24.1% 25.3% 25.0% 20.0%
Disagree 25.3% 32.5% 25.0% 20.0%
| | | | Zli‘z:gfereagree nor 16.9% 10.9% 8.3% 15.6%
Do you believe E. coli 0157 might be present in cattle on your farm? Agree 18.1% 12.0% 55 0% 50.0%
Strongly Agree 3.6% 2.6% .0% 4.4%
Don't know 12.0% 13.6% 16.7% 15.6%
Not applicable .0% 1.1% .0% 4.4%
Strongly Disagree .0% 1.1% 8.3% .0%
Disagree .0% 1.9% .0% .0%
. . . . Neither agree nor 3.6% 3.8% 0% 0%
For you it is very important that you with other UK livestock owners take disagree
action to control the infections in animals that may affect humans Agree 22.9% 33.6% 33.3% 51.1%
Strongly Agree 72.3% 58.1% 58.3% 48.9%
Don't know 1.2% 1.5% .0% .0%
Not applicable .0% .0% .0% .0%
Strongly Disagree 12.0% 14.7% 16.7% 17.8%
Disagree 37.3% 26.8% 16.7% 33.3%
Neither agree nor
If you used control measures for E. coli 0157 in cattle on-farm the price for disagree 15.7% 17.0% 8.3% 15.6%
your produce might increase Agree 22.9% 22.3% 50.0% 20.0%
Strongly Agree 6.0% 10.2% .0% 4.4%
Don't know 4.8% 7.5% 8.3% 4.4%
Not applicable 1.2% 1.5% .0% 4.4%
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Strongly Disagree 8.4% 7.5% 25.0% 6.7%
Disagree 18.1% 15.8% 16.7% 15.6%
Neither agree nor
. 14.5% 15.5% 16.7% 11.1%
If you used control measures for E. coli 0157 in cattle on-farm it would disagree ’ ’ ’ ’
enhance your reputation with consumers/customers Agree 26.5% 37.7% 25.0% 44.4%
Strongly Agree 25.3% 16.6% 16.7% 8.9%
Don't know 6.0% 4.5% .0% 8.9%
Not applicable 1.2% 2.3% .0% 4.4%
Strongly Disagree 12.0% 9.1% 8.3% 2.2%
Disagree 9.6% 9.4% 25.0% 13.3%
. . . Neither agree nor 3.6% 6.8% 0% 6.7%
If you used control measures for E. coli 0157 in cattle on-farm then visitors disagree
might increase Agree 4.8% 5.3% 8.3% 13.3%
Strongly Agree 4.8% 3.0% .0% 2.2%
Don't know 7.2% 4.2% .0% .0%
Not applicable 57.8% 62.3% 58.3% 62.2%
Strongly Disagree 4.8% 4.9% 8.3% .0%
Disagree 10.8% 12.8% 8.3% 8.9%
Neither agree nor
. 24.1% 10.9% 16.7% 6.7%
If you did not use control measures for E. coli 0157 in cattle on-farm, you disagree ’ ’ ’ ?
might get sued in the courts Agree 33.7% 36.6% 33.3% 40.0%
Strongly Agree 16.9% 14.0% 8.3% 11.1%
Don't know 6.0% 14.3% 16.7% 24.4%
Not applicable 3.6% 6.4% 8.3% 8.9%
Strongly Disagree 8.4% 7.2% 16.7% .0%
Disagree 16.9% 15.5% 16.7% 6.7%
Neither agree nor
. 7.2% 12.8% 8.3% 11.1%
If you did not use control measures for E. coli 0157 in cattle on-farm, you disagree ’ ’ ’ ’
might lose the single farm payment Agree 27.7% 23.4% 41.7% 40.0%
Strongly Agree 15.7% 12.8% .0% 6.7%
Don't know 15.7% 21.5% 8.3% 24.4%
Not applicable 8.4% 6.8% 8.3% 11.1%
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'Who do you think would benefit the most from on-farm controls to reduce E. |0 81.9% 86.4% 66.7% 93.3%
coli 0157 in cattle - Farm owners Farm owners 18.1% 13.6% 33.3% 6.7%
'Who do you think would benefit the most from on-farm controls to reduce E. |0 90.4% 91.7% 100.0% 91.1%
coli 0157 in cattle - Meat/Milk Processors Meat/Milk Processors 9.6% 8.3% .0% 8.9%
\Who do you think would benefit the most from on-farm controls to reduce E. |0 91.6% 91.3% 100.0% 88.9%
coli 0157 in cattle - Food Retailers Food Retailers 8.4% 8.7% .0% 11.1%
\Who do you think would benefit the most from on-farm controls to reduce E. |0 84.3% 90.6% 91.7% 84.4%
coli 0157 in cattle - Public Public 15.7% 9.4% 8.3% 15.6%
Who do you think would benefit the most from on-farm controls to reduce E. |0 90.4% 94.3% 100.0% 93.3%
coli 0157 in cattle - Government Government 9.6% 5.7% .0% 6.7%
Who do you think would benefit the most from on-farm controls to reduce E. |0 34.9% 38.5% 41.7% 37.8%
coli 0157 in cattle - All All 65.1% 61.5% 58.3% 62.2%
Who do you think would benefit the most from on-farm controls to reduce E. |0 98.8% 93.2% 100.0% 95.6%
coli 0157 in cattle - Don't know Don't know 1.2% 6.8% .0% 4.4%
Who do you think is responsible for controlling E. coli 0157 on-farms - Farm 0 32.5% 32.5% 25.0% 46.7%
owners Farm owners 67.5% 67.5% 75.0% 53.3%
Who do you think is responsible for controlling E. coli 0157 on-farms - 0 90.4% 97.0% 91.7% 95.6%
Meat/Milk Processors Meat/Milk Processors 9.6% 3.0% 8.3% 4.4%
Who do you think is responsible for controlling E. coli 0157 on-farms - Food 0 94.0% 98.5% 91.7% 97.8%
Retailers Food Retailers 6.0% 1.5% 8.3% 2.2%
L . . . . 0 98.8% 98.1% 100.0% 97.8%

\Who do you think is responsible for controlling E. coli 0157 on-farms - Public Public 1% 19% 0% > 2%
\Who do you think is responsible for controlling E. coli 0157 on-farms - 0 86.7% 88.7% 75.0% 88.9%
Government Government 13.3% 11.3% 25.0% 11.1%
- . . . 0 77.1% 80.4% 83.3% 75.6%

Who do you think is responsible for controlling E. coli 0157 on-farms - All Al 27 9% 19.6% 16.7% 54.4%
Who do you think is responsible for controlling E. coli 0157 on-farms - Don't 0 98.8% 92.5% 100.0% 93.3%
know Don't know 1.2% 7.5% .0% 6.7%
Not affected 31.3% 43.4% 25.0% 42.2%

Government or European animal health regulations Slightly affected 31.3% 29.4% 50.0% 24.4%

Much affected 37.3% 27.2% 25.0% 33.3%
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Not affected 84.3% 90.2% 75.0% 93.3%
Reports of E. coli 0157 outbreaks or incidents Slightly affected 15.7% 6.8% 8.3% 4.4%
Much affected .0% 3.0% 16.7% 2.2%
Not affected 92.8% 92.8% 58.3% 95.6%
Experience of E. coli 0157 outbreaks or incidents Slightly affected 6.0% 5.3% 25.0% 4.4%
Much affected 1.2% 1.9% 16.7% .0%
Not affected 91.6% 92.8% 58.3% 95.6%
Incidents of E. coli 0157 that occurred on your farm Slightly affected 6.0% 4.9% 16.7% 4.4%
Much affected 2.4% 2.3% 25.0% .0%
A treatment such as two doses of vaccine that would cost £5 to buy for each Willing to use this 65.1% 56.2% 83.3% 53.3%
animal every year given to 3-18 months old cattle Not willing to use this 34.9% 43.8% 16.7% 46.7%
Strongly disagree .0% 3.4% 50.0% 4.8%
Disagree 10.3% 11.2% .0% .0%
Neither disagree nor 6.9% 19.8% 50.0% 53.8%
The cost is too expensive agree e o - =
Agree 24.1% 21.6% .0% 38.1%
Strongly agree 58.6% 44.0% .0% 33.3%
Don't know .0% .0% .0% .0%
Strongly disagree 13.8% 5.2% 50.0% 4.8%
Disagree 34.5% 24.1% .0% 14.3%
Neither disagree nor
13.89 20.79 .09 19.09
Doing this would take too much time agree % & 7 &
Agree 24.1% 25.9% 50.0% 38.1%
Strongly agree 13.8% 24.1% .0% 23.8%
Don't know .0% .0% .0% .0%
Strongly disagree .0% .9% .0% .0%
Disagree .0% 3.4% .0% .0%
Neither disagree nor o o 0 0
| would need more information before using a vaccine agree 0% 6.0% 0% 9.:5%
Agree 20.7% 20.7% .0% 47.6%
Strongly agree 79.3% 68.1% 100.0% 42.9%
Don't know .0% .9% .0% .0%
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Strongly disagree 6.9% 13.8% 50.0% 14.3%
Disagree 17.2% 18.1% .0% 19.0%
Neither di
| would be encouraged to use vaccination if it was used by other farmers that | agerleeer Isagree nor 27.6% 22.4% 50.0% 23.8%
k
now Agree 24.1% 29.3% 0% 42.9%
Strongly agree 24.1% 14.7% .0% .0%
Don't know .0% 1.7% .0% .0%
Strongly disagree .0% 11.2% .0% 9.5%
Disagree 13.8% 10.3% .0% 9.5%
Neither di
| would be encouraged to use vaccination as part of a national program to agerleeer Isagree nor 6.9% 19.0% .0% 28.6%
b fit th tati f the indust
enelit the reputation ofthe industry Agree 27.6% 36.2% 50.0% 42.9%
Strongly agree 51.7% 21.6% .0% 9.5%
Don't know .0% 1.7% 50.0% .0%
Strongly disagree 4.3% 2.7% .0% .0%
Disagree .0% 1.4% .0% .0%
Neither disagree nor 0% 5.5% 0% 0%
Other agree
Agree 8.7% 5.5% 50.0% 6.7%
Strongly agree 43.5% 42.5% 50.0% 40.0%
Don't know 43.5% 42.5% .0% 53.3%
Additives can be given on a daily basis in feed or water for a group of animals | Willing to use this 33.7% 40.0% 66.7% 40.0%
hich Id cost £15 imal
\WHIC WOUTG CoSt £ 2> peryear per anima Not willing to use this 66.3% 60.0% 33.3% 60.0%
Strongly disagree 1.8% 1.9% .0% 3.7%
Disagree 5.5% 8.2% .0% 3.7%
. . Neither disagree nor 9.1% 9.4% 0% 18.5%
The cost is too expensive agree
Agree 30.9% 23.9% 50.0% 51.9%
Strongly agree 50.9% 54.7% 50.0% 22.2%
Don't know 1.8% 1.9% .0% .0%
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Strongly disagree 1.8% 7.5% .0% 11.1%
Disagree 25.5% 20.1% 50.0% 14.8%
o _ Neither disagree nor 16.4% 17.0% 0% 22.2%
Doing this would take too much time agree

Agree 27.3% 20.1% .0% 37.0%
Strongly agree 27.3% 33.3% 50.0% 11.1%

Don't know 1.8% 1.9% .0% 3.7%

Strongly disagree .0% 3.1% .0% 3.7%

Disagree 3.6% 4.4% .0% .0%
. . . . Neither disagree nor 3.6% 5.7% 0% 11.1%

| would need more information before using an additive agree

Agree 23.6% 21.4% 50.0% 37.0%
Strongly agree 69.1% 64.8% 50.0% 48.1%

Don't know .0% .6% .0% .0%

Strongly disagree 16.4% 18.2% .0% 7.4%
Disagree 21.8% 19.5% 25.0% 18.5%
| would be encouraged to use additives if it was used by other farmers that | aNge:ZZer disagree nor 21.8% 17.0% 25.0% 33.3%
know Agree 21.8% 33.3% 0% 37.0%
Strongly agree 18.2% 11.3% 50.0% 3.7%

Don't know .0% .6% .0% .0%

Strongly disagree 3.6% 9.4% .0% 3.7%
Disagree 9.1% 13.8% 25.0% 14.8%
| would be encouraged to use additives as part of a national program to aNge:ZZer disagree nor 18.2% 21.4% 25.0% 22.2%
benefit the reputation of the industry Agree 13.6% 35.8% 35.0% S19%
Strongly agree 25.5% 17.6% 25.0% 7.4%

Don't know .0% 1.9% .0% .0%
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Strongly disagree 6.1% 2.0% .0% .0%
Disagree .0% .0% .0% .0%
Other aNgeri;Zer disagree nor 3.0% 4.0% 0% 0%
Agree 6.1% 7.9% .0% 5.6%
Strongly agree 33.3% 30.7% 66.7% 33.3%
Don't know 51.5% 55.4% 33.3% 61.1%
Not at all practical 7.2% 12.1% .0% 13.3%
Of little practicality 14.5% 10.6% .0% 15.6%
Moderatel tical 12.0% 9.8% 8.3% 8.9%
Keeping bedding dry and replacing contaminated/wet bedding on a daily basis Pr:cti:I ey practica 21'7(;: 24.2;) 16.7‘; 17.8‘;
Very practical 42.2% 41.5% 66.7% 42.2%
Not applicable 2.4% 1.9% 8.3% 2.2%
Not at all practical 8.4% 9.1% .0% 8.9%
Of little practicality 7.2% 5.7% 8.3% 4.4%
Separating animals into different age groups for the majority of the time Moderately practical 4.8% 10.2% 16.7% 15.6%
parating g€ group Jorty Practical 26.5% 27.2% 25.0% 31.1%
Very practical 50.6% 47.2% 50.0% 35.6%
Not applicable 2.4% .8% .0% 4.4%
Not at all practical 16.9% 23.0% 8.3% 15.6%
Of little practicality 16.9% 17.7% 16.7% 28.9%
Reducing your current livestock numbers kept in cattle sheds Moderately practical 13.3% 14.0% 8.3% 15.6%
&Y P Practical 18.1% 24.9% 25.0% 24.0%
Very practical 24.1% 14.3% 41.7% 6.7%
Not applicable 10.8% 6.0% .0% 8.9%
Not at all practical 38.6% 46.4% 16.7% 48.9%
Of little practicality 20.5% 21.5% 25.0% 24.4%
Reducing your current livestock numbers on the farm Moderately practical 12.0% 13.2% 0% 6.7%
&y Practical 13.3% 7.5% 25.0% 15.6%
Very practical 12.0% 7.5% 25.0% 4.4%
Not applicable 3.6% 3.8% 8.3% .0%
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Not at all practical 19.3% 22.6% 8.3% 17.8%

Of little practicality 25.3% 19.2% 16.7% 28.9%

Cleaning water troughs daily Moderately practical 19.3% 17.4% 25.0% 17.8%
Practical 14.5% 18.1% 33.3% 22.2%

Very practical 20.5% 18.5% 16.7% 11.1%

Not applicable 1.2% 4.2% .0% 2.2%

Not at all practical 4.8% 12.8% .0% 15.6%

Of little practicality 15.7% 10.9% 16.7% 22.2%

) . Moderately practical 18.1% 17.4% 8.3% 15.6%
Cleaning feed troughs daily Practical 21.7% 23.8% 41.7% 26.7%
Very practical 34.9% 30.2% 33.3% 17.8%

Not applicable 4.8% 4.9% .0% 2.2%

Not at all practical 45.8% 41.1% .0% 37.8%

Of little practicality 22.9% 24.5% 41.7% 20.0%

- . . Moderately practical 14.5% 14.0% 25.0% 20.0%
Disinfecting the animal sheds/pens weekly Practical 1% 10.6% 55 0% 13.3%
Very practical 12.0% 6.8% 8.3% 6.7%

Not applicable 3.6% 3.0% .0% 2.2%

Not at all practical 3.6% 9.1% 8.3% 4.4%

Of little practicality 9.6% 9.1% .0% 8.9%

. . . Moderately practical 14.5% 12.8% 8.3% 13.3%
Quarantine and testing of livestock brought to the farm Practical 18.1% >4.5% A17% 59 2%
Very practical 43.4% 30.6% 33.3% 33.3%
Not applicable 10.8% 14.0% 8.3% 17.8%
Not at all practical 12.0% 15.1% .0% 13.3%
Of little practicality 13.3% 16.2% 25.0% 22.2%
. . ) ) Moderately practical 18.1% 14.3% 25.0% 17.8%
Applying slaked lime to animal bedding every 3 weeks Practical 18.1% 313% 16.7% 33.3%
Very practical 31.3% 16.6% 25.0% 6.7%

Not applicable 7.2% 6.4% 8.3% 6.7%
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Nothing 4.8% 23.4% .0% 6.7%

Less than £1 20.5% 14.7% .0% 13.3%

willingness to pay (money per animal per year) to ensure that E. coli 0157 is not| £1 to £5 51.8% 42.3% 66.7% 57.8%
present on own farm £5to £10 14.5% 9.8% 8.3% 4.4%
More than £10 2.4% 4.2% 8.3% 6.7%

Not applicable 6.0% 5.7% 16.7% 11.1%

None .0% 16.2% .0% 11.1%

1 day / year 25.3% 15.8% 16.7% 20.0%

willingness to pay (time spent in controlling it) to ensure that E. coli 0157 is not | 30 min / month 30.1% 23.4% 16.7% 33.3%
present on own farm 30 min / week 27.7% 27.2% 41.7% 13.3%
30 min / day 12.0% 10.6% 16.7% 6.7%

Not applicable 4.8% 6.8% 8.3% 15.6%

. Yes 75.9% 72.8% 83.3% 64.4%

Had you heard of E. coli 0157 before we contacted you? No >4.1% 7 2% 16.7% 35.6%

. . . . 0 22.2% 29.5% 50.0% 20.7%

The last time you heard of E. coli 0157 was it about? - Human illness Hurman iliness 27 8% 20.5% =0.0% 29.3%

. . . - 0 74.6% 67.4% 100.0% 55.2%

The last time you heard of E. coli 0157 was it about? - Food contamination Food contamination 55 1% 32 6% 0% 22.8%

. . . . . 0 85.7% 78.8% 50.0% 86.2%

The last time you heard of E. coli 0157 was it about? - Animal illness Animal illness 14.3% 21.2% 50.0% 13.8%

Attending open days, or farm demonstrations Yes 11.1% 9.3% 10.0% 17.2%

No 88.9% 90.7% 90.0% 82.8%

Meeting with other farmers Yes 25.4% 19.2% 30.0% 44.8%

No 74.6% 80.8% 70.0% 55.2%

. . . . . Yes 74.6% 82.4% 70.0% 72.4%

From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) No 5 4% 17 6% 30.0% 57 6%

Searching the internet Yes 9.5% 7.8% 20.0% 10.3%

No 90.5% 92.2% 80.0% 89.7%

By asking agricultural consultants Yes 14.3% 4.7% 0% 13.8%

No 85.7% 95.3% 100.0% 86.2%

By asking sales people Yes 9.5% 4.1% 30.0% 13.8%

No 90.5% 95.9% 70.0% 86.2%
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By asking a veterinary surgeon Yes 61.9% 38.3% 60.0% 37.9%
No 38.1% 61.7% 40.0% 62.1%
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Yes 47.6% 28.5% 30.0% 27.6%
Welsh Government) No 52.4% 71.5% 70.0% 72.4%
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) Lis 2‘51'2:;: ;:i:;: 28'8:;: ;g?:ﬁ:
Other Yes 6.8% 3.8% .0% .0%
No 93.2% 96.2% 100.0% 100.0%
Increase size 26.5% 13.6% 8.3% 13.3%
Maintain size 65.1% 73.6% 66.7% 51.1%
Do you intend to change your farm size in the next 5 years? Reduce size 4.8% 4.5% .0% 6.7%
Don't know 2.4% 4.5% 25.0% 17.8%
Leave farming business 1.2% 3.8% .0% 11.1%
Increase 9.6% 4.2% 8.3% .0%
Do you intend to change public access to the farm in the next five years Stay same 83.1% 93.2% 91.7% 91.1%
Reduce 2.4% .8% .0% 2.2%
Don't know 4.8% 1.9% .0% 6.7%
Increase 100.0% .0% .0% .0%
Do you intend to change E. coli 0157 control measures on your farm in the next| Stay same .0% 100.0% .0% .0%
five years Reduce .0% .0% 100.0% .0%
Don't know .0% .0% .0% 100.0%
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Table 26. All variables - frequencies (future public access to farm)

Do you intend to change public access to the farm in the
next five years

Increase Stay same Reduce Don't know
ColumnN% | ColumnN% | ColumnN % | Column N %
England 55.0% 35.1% 40.0% 41.7%
Location Scotland 10.0% 25.5% 20.0% 33.3%
Wales 35.0% 30.2% 40.0% 25.0%
Northern Ireland .0% 9.2% .0% .0%
Gender Male 85.0% 84.8% 100.0% 91.7%
Female 15.0% 15.2% .0% 8.3%
18-35 5.0% 5.7% .0% 8.3%
Which age group are you in? 36-50 30.0% 32.6% 20.0% 25.0%
51-65 40.0% 39.4% 60.0% 58.3%
Over 65 25.0% 22.3% 20.0% 8.3%
Tenanted 5.0% 12.5% 40.0% 8.3%
. . . Owned 55.0% 61.4% 40.0% 75.0%
What is your status with respect to the farm holding? Tenanted & owned 20.0% >4.7% 20.0% 16.7%
Employee .0% 1.4% .0% .0%
School 40.0% 47.0% .0% 25.0%
Educational background (highest degree) College 45.0% 41.0% 60.0% 66.7%
University 15.0% 12.0% 40.0% 8.3%
less than 10 .0% 2.2% .0% 8.3%
10.01-50 15.0% 22.3% .0% .0%
50.01-100 30.0% 25.5% 20.0% 41.7%
Please give an estimate of the total farm land area (in hectares) 100.01-150 10.0% 16.3% 20.0% 8.3%
150.01-200 15.0% 14.1% 20.0% 8.3%
200.01-250 15.0% 4.9% 20.0% .0%
250.01-500 10.0% 11.7% 20.0% 25.0%
over 500 5.0% 3.0% .0% 8.3%
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none 70.0% 75.8% 100.0% 91.7%
0.01-10 .0% 3% 0% 0%
Dairv cattle 10.01-50 0% 3.3% .0% .0%
y 50.01-100 10.0% 5.7% 0% 8.3%
100.01-200 10.0% 6.5% 0% 0%
over 200 10.0% 8.4% 0% 0%
none 5.0% 10.1% 0% 8.3%
0.01-10 .0% 4.9% 0% 8.3%
10.01-50 25.0% 25.0% .0% 25.0%
50.01-100 15.0% 20.1% 20.0% 8.3%
Beef cattle 100.01-150 10.0% 14.9% 20.0% 8.3%
150.01-200 5.0% 8.4% 20.0% 25.0%
200.01-250 20.0% 4.6% .0% .0%
250.01-300 10.0% 3.5% .0% 8.3%
over 300 10.0% 8.4% 40.0% 8.3%
none 45.0% 43.2% .0% 41.7%
0.01-100 10.0% 11.7% 20.0% 8.3%
Shee 100.01-500 15.0% 19.0% 40.0% 33.3%
P 500.01-1000 .0% 10.9% .0% 16.7%
1000.01-1500 5.0% 7.1% 20.0% .0%
over 1500 25.0% 8.2% 20.0% .0%
none 90.0% 92.9% 100.0% 91.7%
Pigs 0.01-100 10.0% 6.3% .0% 8.3%
over 100 .0% .8% .0% .0%
Goats none 90.0% 99.5% 100.0% 100.0%
0.01-2 10.0% 5% .0% .0%
0 10.0% 3.5% .0% .0%
How many people work on the farm full time? 13 80.0% 90.2% 100.0% 9L.7%
¥y peop ' 4-10 10.0% 6.0% 0% 0%
more than 10 0% 3% .0% 8.3%
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none 30.0% 67.4% 80.0% 58.3%
How many people work on the farm part time? 1-3 60.0% 31.5% 20.0% 33.3%
more than 3 10.0% 1.1% .0% 8.3%
None .0% .5% .0% 8.3%
Could you, please, tell us what is the share of income from livestock production (i.e.| Less than a quarter 10.0% 9.2% .0% 8.3%
direct sales plus subsidy support) in total farm income Less than half 10.0% 15.2% .0% 25.0%
Half or more 80.0% 75.0% 100.0% 58.3%
Do you use a Health Plan written for the farm with assistance from the farm’s Yes 75.0% 62.2% 80.0% 66.7%
vetZrinar surgeon to manage the health of livestock No 20.0% 37.5% 20.0% 25.0%
ysure & Incomplete 5.0% 3% 0% 8.3%
Yes 10.0% 4.3% .0% 16.7%
Are you certified organic? No 90.0% 95.1% 100.0% 83.3%
In conversion period .0% 5% .0% .0%
Do you sell from the farm any agricultural products (meat or milk, etc.) that are Yes 30.0% 20.1% 40.0% 33.3%
produced to standards specified by supermarkets No 70.0% 79.9% 60.0% 66.7%
Yes 5.0% .8% .0% .0%
D h t fee f tting th imal
o you charge an entrance fee for petting the animals No 95.0% 99.2% 100.0% 100.0%
Y 20.09 2.49 40.09 .09
Do you allow visits by school-age children to touch the animals Ni)s 80.0‘2 97.612 60.0‘2 100'{;%
- . . Yes 25.0% 5.4% 40.0% .0%
Do you allow visits by school-age children to see the animals No 75.0% 94.6% 60.0% 100.0%
Do you have any hand-washing facilities for visitors on-farm ves 65.0% 26.0% 100.0% >8.3%
4 ¥ & No 35.0% 44.0% 0% 41.7%
Yes 5.0% .8% .0% .0%
D the f. LEAF d
© you open thé 1arm on LEAF open days No 95.0% 99.2% 100.0% 100.0%
Do you run a farm produce shop from the premises ves >.0% 1.6% 0% 8.3%
4 P P P No 95.0% 98.4% 100.0% 91.7%
Yes 40.0% 34.0% 60.0% 50.0%
Is there a water source(s) on your land used for private water supply to a house(s) No 60.0% 66.0% 20.0% 0.0%
Does your land includes public footpaths ves 60.0% 62.8% 100.0% 66.7%
¥ P P No 40.0% 37.2% 0% 33.3%
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Does your land includes ground for camping, caravanning ves 20.0% 3.8% 0% 8.3%
No 80.0% 96.2% 100.0% 91.7%
. . . . Yes 10.0% 4.6% .0% .0%
Does your land includes fixed holiday accommodation No 90.0% 95.4% 100.0% 100.0%
Other Yes 28.6% 1.6% 40.0% .0%
No 71.4% 98.4% 60.0% 100.0%
100% .0% .0% .0% .0%
What proportion of your farm income is dependent on opening to the public 50-99% 10.0% 5% 0% 0%
5-49% .0% 3.8% .0% 8.3%
<5% 90.0% 95.7% 100.0% 91.7%
. . . . Yes 50.0% 28.2% 75.0% 25.0%
Would you be willing to participate in a workshop on E. coli 0157 No =0.0% 21.8% 25 0% =5 0%
Frequently 40.0% 25.3% 60.0% 58.3%
Attending open days, or farm demonstrations Infrequently 55.0% 51.1% 40.0% 33.3%
Never 5.0% 23.6% .0% 8.3%
Frequently 90.0% 65.5% 80.0% 66.7%
Meeting with other farmers Infrequently 10.0% 30.4% 20.0% 33.3%
Never .0% 4.1% .0% .0%
Frequently 85.0% 81.3% 80.0% 75.0%
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) Infrequently 15.0% 14.9% 20.0% 25.0%
Never .0% 3.8% .0% .0%
Frequently 45.0% 31.0% 40.0% 25.0%
Searching the internet Infrequently 35.0% 28.0% 20.0% 41.7%
Never 20.0% 41.0% 40.0% 33.3%
Frequently 20.0% 22.6% .0% 33.3%
By asking agricultural consultants Infrequently 50.0% 38.0% 60.0% 58.3%
Never 30.0% 39.4% 40.0% 8.3%
Frequently 15.0% 18.5% .0% .0%
By asking sales people Infrequently 70.0% 53.3% 40.0% 83.3%
Never 15.0% 28.3% 60.0% 16.7%
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Frequently 80.0% 72.3% 60.0% 75.0%
By asking a veterinary surgeon Infrequently 20.0% 25.0% 40.0% 16.7%
Never .0% 2.7% .0% 8.3%
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh Frequently 40.0% 35.9% 40.0% 41.7%
Government) ’ ’ ’ ’ Infrequently 40.0% 41.8% 40.0% 50.0%
Never 20.0% 22.3% 20.0% 8.3%
Frequently 55.0% 29.9% 80.0% 25.0%
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) Infrequently 25.0% 41.8% 20.0% 66.7%
Never 20.0% 28.3% .0% 8.3%
Frequently .0% 3.2% 50.0% .0%
Other Infrequently .0% 1.2% .0% .0%
Never 100.0% 95.6% 50.0% 100.0%
Strongly Disagree .0% 1.1% .0% 8.3%
Disagree 5.0% 4.1% .0% .0%
Neither agree nor
E. coli 0157 causes diarrhoea in calves disagree 10.0% >4% 20.0% 8.3%
Agree 30.0% 41.3% 40.0% 50.0%
Strongly Agree 30.0% 28.3% 20.0% 16.7%
Don't know 25.0% 19.8% 20.0% 16.7%
Strongly Disagree .0% 6.3% 40.0% 8.3%
Disagree 15.0% 9.8% .0% 8.3%
Neither agree nor
E. coli 0157 causes mastitis in cattle disagree >:0% 9.0% 0% 16.7%
Agree 15.0% 24.5% 40.0% 50.0%
Strongly Agree 35.0% 13.0% 20.0% .0%
Don't know 30.0% 37.5% .0% 16.7%
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Strongly Disagree .0% 3.3% .0% 8.3%
Disagree 25.0% 12.0% 20.0% .0%
Neither agree nor

E. coli 0157 causes disease in cattle disagree >:0% 7.6% 0% 8.3%
Agree 30.0% 37.0% 40.0% 66.7%
Strongly Agree 15.0% 18.5% 40.0% 16.7%
Don't know 25.0% 21.7% .0% .0%
Strongly Disagree .0% 1.1% .0% 8.3%
Disagree 5.0% 3.0% .0% .0%
Neither agree nor

E. coli 0157 causes disease in people disagree 10.0% 3.5% 0% 0%
Agree 20.0% 42.7% 20.0% 50.0%
Strongly Agree 60.0% 39.4% 80.0% 16.7%
Don't know 5.0% 10.3% .0% 25.0%
Strongly Disagree 5.0% 2.4% .0% .0%
Disagree .0% 8.7% 20.0% .0%
Neither agree nor

Livestock are an important source from which E. coli 0157 spreads disagree 15.0% 12.2% 20.0% 16.7%
Agree 30.0% 39.7% 60.0% 58.3%
Strongly Agree 35.0% 21.2% .0% 16.7%
Don't know 15.0% 15.8% .0% 8.3%
Strongly Disagree .0% .8% .0% .0%
Disagree .0% 1.6% .0% .0%
Neither agree nor

E. coli 0157 can be present on raw meat disagree >:0% 8.4% 0% 8.3%
Agree 30.0% 42.9% 20.0% 50.0%
Strongly Agree 35.0% 33.4% 80.0% 16.7%
Don't know 30.0% 12.8% .0% 25.0%
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Strongly Disagree .0% 1.6% 20.0% .0%
Disagree .0% 6.0% .0% 8.3%
Neither agree nor

E. coli 0157 can be present in raw milk disagree 15.0% 10.6% 0% 16.7%
Agree 15.0% 34.0% 40.0% 25.0%
Strongly Agree 35.0% 15.2% 40.0% .0%
Don't know 35.0% 32.6% .0% 50.0%
Strongly Disagree .0% 3.8% .0% 8.3%
Disagree 10.0% 7.6% .0% 8.3%
Neither agree nor

E. coli 0157 may contaminate rural drinking water disagree 15.0% 8.7% 0% 0%
Agree 40.0% 36.7% 60.0% 33.3%
Strongly Agree 20.0% 16.6% 40.0% 8.3%
Don't know 15.0% 26.6% .0% 41.7%
Strongly Disagree .0% 3.3% .0% .0%
Disagree 15.0% 5.4% .0% .0%
Neither agree nor

E. coli 0157 may contaminate produce such as lettuce, apples, spinach disagree 10.0% 7.9% 0% 8.3%
Agree 20.0% 32.1% 40.0% 41.7%
Strongly Agree 25.0% 19.3% 60.0% .0%
Don't know 30.0% 32.1% .0% 50.0%
Strongly Disagree .0% 4.3% .0% .0%
Disagree 10.0% 4.3% .0% .0%
Neither agree nor

People touching calves/ cows may become infected with E. coli 0157 disagree >:0% 8.4% 20.0% 8.3%
Agree 30.0% 50.3% 40.0% 50.0%
Strongly Agree 35.0% 22.8% 40.0% 25.0%
Don't know 20.0% 9.8% .0% 16.7%
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Strongly Disagree 5.0% 1.4% 20.0% 8.3%
Disagree .0% 5.2% .0% .0%
Neither agree nor
. 5.0% 3.5% 20.0% 25.0%
Your business would be adversely affected if E. coli 0157 infection in a person was | disagree ’ ° ° °
linked to your farm Agree 30.0% 35.6% 20.0% 41.7%
Strongly Agree 55.0% 48.6% 40.0% 16.7%
Don't know 5.0% 3.8% .0% .0%
Not applicable .0% 1.9% .0% 8.3%
Strongly Disagree 10.0% 25.5% .0% 25.0%
Disagree 15.0% 29.9% .0% 50.0%
Neither agree nor 15.0% 12.5% 0% 16.7%
Do you believe E. coli 0157 might be present in cattle on your farm? disagree
' ' Agree 10.0% 15.8% 80.0% .0%
Strongly Agree 20.0% 2.2% .0% .0%
Don't know 30.0% 12.8% 20.0% 8.3%
Not applicable .0% 1.4% .0% .0%
Strongly Disagree 5.0% .8% .0% .0%
Disagree .0% 1.4% .0% .0%
. . . . . Neither agree nor 5.0% 3.0% 0% 8.3%
For you it is very important that you with other UK livestock owners take action to | disagree
control the infections in animals that may affect humans Agree 25.0% 33.2% 80.0% 33.3%
Strongly Agree 60.0% 60.6% 20.0% 58.3%
Don't know 5.0% 1.1% .0% .0%
Not applicable .0% .0% .0% .0%
Strongly Disagree 20.0% 14.4% 40.0% .0%
Disagree 20.0% 29.3% 40.0% 41.7%
Neither agree nor
. 35.0% 15.5% .0% 16.7%
If you used control measures for E. coli 0157 in cattle on-farm the price for your |disagree ° ’ ° °
produce might increase Agree 10.0% 23.9% 20.0% 16.7%
Strongly Agree 5.0% 8.2% .0% 25.0%
Don't know 10.0% 6.8% .0% .0%
Not applicable .0% 1.9% .0% .0%
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Strongly Disagree 15.0% 7.3% 20.0% 16.7%
Disagree 10.0% 16.6% 20.0% 16.7%
Neither agree nor

If you used control measures for E. coli 0157 in cattle on-farm it would enhance | disagree 25.0% 14.1% 20.0% 16.7%

your reputation with consumers/customers Agree 25.0% 36.7% 20.0% 33.3%
Strongly Agree 15.0% 18.2% 20.0% .0%
Don't know 10.0% 4.9% .0% 8.3%
Not applicable .0% 2.2% .0% 8.3%
Strongly Disagree 5.0% 8.4% 40.0% 16.7%
Disagree 10.0% 10.1% 20.0% 16.7%

. . .y _ [Neither agree nor 10.0% 5.4% 0% 16.7%

If you used control measures for E. coli 0157 in cattle on-farm then visitors might | disagree

increase Agree 15.0% 5.4% .0% 16.7%
Strongly Agree 5.0% 3.3% .0% .0%
Don't know 15.0% 3.8% .0% .0%
Not applicable 40.0% 63.6% 40.0% 33.3%
Strongly Disagree 5.0% 4.3% 20.0% .0%
Disagree 5.0% 12.2% 20.0% 8.3%
Neither agree nor

If you did not use control measures for E. coli 0157 in cattle on-farm, you might | disagree 20.0% 12.0% 40.0% 33.3%

get sued in the courts Agree 35.0% 36.4% .0% 50.0%
Strongly Agree 15.0% 14.4% 20.0% .0%
Don't know 20.0% 13.9% .0% 8.3%
Not applicable .0% 6.8% .0% .0%
Strongly Disagree 20.0% 6.0% 40.0% .0%
Disagree 15.0% 14.7% 20.0% 16.7%
Neither agree nor

If you did not use control measures for E. coli 0157 in cattle on-farm, you might | disagree 20.0% 11.1% 0% 8.3%

lose the single farm payment Agree 10.0% 27.2% 40.0% 33.3%
Strongly Agree 15.0% 12.8% .0% .0%
Don't know 20.0% 20.4% .0% 25.0%
Not applicable .0% 7.9% .0% 16.7%
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Who do you think would benefit the most from on-farm controls to reduce E. coli |0 85.0% 85.6% 100.0% 83.3%
0157 in cattle - Farm owners Farm owners 15.0% 14.4% .0% 16.7%
Who do you think would benefit the most from on-farm controls to reduce E. coli |0 80.0% 91.8% 100.0% 100.0%

0157 in cattle - Meat/Milk Processors Meat/Milk Processors 20.0% 8.2% .0% .0%
Who do you think would benefit the most from on-farm controls to reduce E. coli |0 90.0% 91.6% 100.0% 83.3%
0157 in cattle - Food Retailers Food Retailers 10.0% 8.4% .0% 16.7%
Who do you think would benefit the most from on-farm controls to reduce E. coli |0 90.0% 89.1% 60.0% 83.3%
0157 in cattle - Public Public 10.0% 10.9% 40.0% 16.7%
Who do you think would benefit the most from on-farm controls to reduce E. coli |0 95.0% 93.2% 100.0% 100.0%

0157 in cattle - Government Government 5.0% 6.8% .0% .0%
Who do you think would benefit the most from on-farm controls to reduce E. coli |0 40.0% 37.8% 20.0% 41.7%
0157 in cattle - All All 60.0% 62.2% 80.0% 58.3%
Who do you think would benefit the most from on-farm controls to reduce E. coli |0 95.0% 95.1% 100.0% 83.3%
0157 in cattle - Don't know Don't know 5.0% 4.9% .0% 16.7%
S . . . 35.0% 33.7% 40.0% 33.3%
Who do you think is responsible for controlling E. coli 0157 on-farms - Farm owners| Farm Owners 65.0% 66.3% 50.0% 66.7%
\Who do you think is responsible for controlling E. coli 0157 on-farms - Meat/Milk |0 95.0% 95.4% 100.0% 91.7%

Processors Meat/Milk Processors 5.0% 4.6% .0% 8.3%
\Who do you think is responsible for controlling E. coli 0157 on-farms - Food 0 95.0% 97.3% 100.0% 100.0%

Retailers Food Retailers 5.0% 2.7% .0% .0%
Who do you think is responsible for controlling E. coli 0157 on-farms - Public I(Zublic 288:2 9184?;? 198;3% 198;:%
S . . . 100.0% 87.5% 60.0% 91.7%

Who do you think is responsible for controlling E. coli 0157 on-farms - Government Government 0% 12.5% 20.0% 83%
S . . . 0 75.0% 79.9% 80.0% 66.7%
Who do you think is responsible for controlling E. coli 0157 on-farms - All Al 25 0% 0.1% 20.0% 33.3%
S . . . . 90.0% 94.0% 100.0% 100.0%

Who do you think is responsible for controlling E. coli 0157 on-farms - Don't know Don't know 10.0% 6.0% 0% 0%
Not affected 20.0% 41.8% .0% 41.7%
Government or European animal health regulations Slightly affected 30.0% 29.6% 20.0% 41.7%
Much affected 50.0% 28.5% 80.0% 16.7%
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Not affected 75.0% 89.7% 80.0% 91.7%
Reports of E. coli 0157 outbreaks or incidents Slightly affected 15.0% 7.9% 20.0% 8.3%
Much affected 10.0% 2.4% .0% .0%
Not affected 85.0% 92.1% 100.0% 100.0%
Experience of E. coli 0157 outbreaks or incidents Slightly affected 5.0% 6.3% .0% .0%
Much affected 10.0% 1.6% .0% .0%
Not affected 85.0% 92.1% 80.0% 100.0%
Incidents of E. coli 0157 that occurred on your farm Slightly affected 5.0% 5.4% 20.0% .0%
Much affected 10.0% 2.4% .0% .0%
A treatment such as two doses of vaccine that would cost £5 to buy for each animal| Willing to use this 55.0% 59.0% 20.0% 66.7%
every year given to 3-18 months old cattle Not willing to use this 45.0% 41.0% 80.0% 33.3%
Strongly disagree 22.2% 2.6% .0% .0%
Disagree 11.1% 7.9% 25.0% 50.0%
. . Neither disagree nor 11.1% 18.5% 25.0% 25.0%
The cost is too expensive agree
Agree 11.1% 24.5% 25.0% 25.0%
Strongly agree 44.4% 46.4% 25.0% .0%
Don't know .0% .0% .0% .0%
Strongly disagree 11.1% 7.3% .0% .0%
Disagree 22.2% 24.5% 25.0% 25.0%
o . Neither disagree nor 33.3% 18.5% 0% 25.0%
Doing this would take too much time agree
Agree .0% 29.1% 25.0% 25.0%
Strongly agree 33.3% 20.5% 50.0% 25.0%
Don't know .0% .0% .0% .0%
Strongly disagree .0% 7% .0% .0%
Disagree .0% 2.6% .0% .0%
. . . . Neither disagree nor 0% 6.0% 0% 0%
I would need more information before using a vaccine agree
Agree 11.1% 22.5% 50.0% 75.0%
Strongly agree 88.9% 67.5% 50.0% 25.0%
Don't know .0% 7% .0% .0%
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Strongly disagree .0% 13.9% .0% 25.0%
Disagree .0% 19.2% 25.0% .0%
| would be encouraged to use vaccination if it was used by other farmers that | I;Igerl;cEZer disagree nor 44.4% 22.5% 25.0% 25.0%
know Agree 44.4% 27.8% 50.0% 50.0%
Strongly agree 11.1% 15.2% .0% .0%
Don't know .0% 1.3% .0% .0%
Strongly disagree 22.2% 7.9% 25.0% .0%
Disagree .0% 11.9% .0% .0%
| would be encouraged to use vaccination as part of a national program to benefit aNge:éZer disagree nor 22.2% 17.9% .0% 25.0%
the reputation of the industry Agree 33.3% 33.8% 75 0% 75 0%
Strongly agree 22.2% 26.5% .0% .0%
Don't know .0% 2.0% .0% .0%
Strongly disagree .0% 3.1% .0% .0%
Disagree .0% 1.0% .0% .0%
Neither disagree nor 0% 3.1% 25 0% 0%
Other agree
Agree 25.0% 6.1% .0% .0%
Strongly agree 50.0% 40.8% 50.0% 66.7%
Don't know 25.0% 45.9% 25.0% 33.3%
Additives can be given on a daily basis in feed or water for a group of animals which| Willing to use this 30.0% 39.9% .0% 58.3%
would cost £15 per year per animal Not willing to use this 70.0% 60.1% 100.0% 41.7%
Strongly disagree 7.1% 1.8% .0% .0%
Disagree .0% 6.8% 20.0% 20.0%
. . Neither disagree nor 7.1% 10.0% 20.0% 20.0%
The cost is too expensive agree
Agree 42.9% 28.5% 20.0% 20.0%
Strongly agree 42.9% 51.6% 40.0% 20.0%
Don't know .0% 1.4% .0% 20.0%
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Strongly disagree 7.1% 5.9% 20.0% 20.0%
Disagree 42.9% 19.9% 20.0% 20.0%
o , Neither disagree nor 0% 18.1% 20.0% 20.0%
Doing this would take too much time agree
Agree 14.3% 24.4% .0% 20.0%
Strongly agree 35.7% 29.4% 40.0% 20.0%
Don't know .0% 2.3% .0% .0%
Strongly disagree 7.1% 2.3% .0% .0%
Disagree 7.1% 3.2% .0% 20.0%
. . . o Neither disagree nor 7.1% 5.4% 0% 20.0%
| would need more information before using an additive agree
Agree .0% 25.8% 20.0% 20.0%
Strongly agree 78.6% 62.9% 80.0% 40.0%
Don't know .0% 5% .0% .0%
Strongly disagree 14.3% 16.7% .0% 20.0%
Disagree 35.7% 19.0% 20.0% 20.0%
Neither disagree nor
21.4% 19.0% 40.0% 40.0%
| would be encouraged to use additives if it was used by other farmers that | know | agree ° ’ ° °
Agree 7.1% 32.1% 40.0% 20.0%
Strongly agree 21.4% 12.7% .0% .0%
Don't know .0% .5% .0% .0%
Strongly disagree 14.3% 6.8% 20.0% .0%
Disagree 14.3% 13.1% .0% 20.0%
Neither di
| would be encouraged to use additives as part of a national program to benefit agerleeer Isagree nor 21.4% 19.9% 20.0% 60.0%
th tati f the indust
€ reputation ot the Industry Agree 28.6% 40.7% 20.0% 20.0%
Strongly agree 21.4% 18.1% 40.0% .0%
Don't know .0% 1.4% .0% .0%
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Strongly disagree 12.5% 2.1% .0% .0%
Disagree .0% .0% .0% .0%
Neither disagree nor 0% 5 8% 25.0% 0%
Other agree
Agree 12.5% 7.1% .0% .0%
Strongly agree 37.5% 32.6% 25.0% .0%
Don't know 37.5% 55.3% 50.0% 100.0%
Not at all practical 10.0% 10.6% 40.0% 8.3%
Of little practicality 5.0% 12.2% .0% 8.3%
. . . . . . . Moderately practical 5.0% 9.5% .0% 41.7%
Keeping bedding dry and replacing contaminated/wet bedding on a daily basis Practical 35.0% >1.5% 60.0% 25 0%
Very practical 45.0% 43.8% .0% 16.7%
Not applicable .0% 2.4% .0% .0%
Not at all practical 10.0% 8.4% 20.0% 8.3%
Of little practicality .0% 6.3% .0% 8.3%
Separating animals into different age groups for the majority of the time Moderately practical 20.0% 9.5% 0% 8.3%
Practical 5.0% 28.0% 40.0% 41.7%
Very practical 65.0% 46.5% 40.0% 25.0%
Not applicable .0% 1.4% .0% 8.3%
Not at all practical 5.0% 21.2% 40.0% 16.7%
Of little practicality 10.0% 18.8% 40.0% 25.0%
. . . Moderately practical 45.0% 12.5% .0% 8.3%
Reducing your current livestock numbers kept in cattle sheds Practical 15.0% >4.2% 20.0% 16.7%
Very practical 25.0% 16.3% .0% 8.3%
Not applicable .0% 7.1% .0% 25.0%
Not at all practical 30.0% 44.3% 80.0% 50.0%
Of little practicality 20.0% 22.0% 20.0% 16.7%
Reducing your current livestock numbers on the farm Moderately practical 15.0% 11.7% 0% 16.7%
Practical 20.0% 10.1% .0% .0%
Very practical 15.0% 8.7% .0% .0%
Not applicable .0% 3.3% .0% 16.7%
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Not at all practical 50.0% 19.0% 40.0% 25.0%
Of little practicality 15.0% 21.7% 20.0% 25.0%
Cleaning water troughs daily Moderately practical 15.0% 18.2% 20.0% 16.7%
Practical 10.0% 18.5% 20.0% 25.0%
Very practical 10.0% 19.0% .0% 8.3%
Not applicable .0% 3.5% .0% .0%
Not at all practical 15.0% 11.4% .0% .0%
Of little practicality 5.0% 13.6% 20.0% 16.7%
. . Moderately practical 10.0% 16.6% 20.0% 41.7%
Cleaning feed troughs daily Practical 25.0% 24.5% 40.0% 8.3%
Very practical 45.0% 29.3% 20.0% 25.0%
Not applicable .0% 4.6% .0% 8.3%
Not at all practical 30.0% 40.5% 40.0% 58.3%
Of little practicality 45.0% 23.1% 40.0% 16.7%
- . . Moderately practical 10.0% 15.2% 20.0% 16.7%
Disinfecting the animal sheds/pens weekly Practical 10.0% 9.8% 0% 0%
Very practical 5.0% 8.4% .0% .0%
Not applicable .0% 3.0% .0% 8.3%
Not at all practical .0% 7.3% 40.0% 8.3%
Of little practicality 5.0% 8.4% 20.0% 25.0%
. . . Moderately practical 20.0% 12.8% .0% 16.7%
Quarantine and testing of livestock brought to the farm Practical 5 0% 53.1% 20.0% 33.3%
Very practical 45.0% 34.0% 20.0% 8.3%
Not applicable 5.0% 14.4% .0% 8.3%
Not at all practical 10.0% 13.0% 60.0% 25.0%
Of little practicality 10.0% 17.4% .0% 8.3%
) . . . Moderately practical 15.0% 15.5% .0% 33.3%
Applying slaked lime to animal bedding every 3 weeks Practical 20.0% 58.3% 20.0% 3.3%
Very practical 25.0% 18.8% .0% 16.7%
Not applicable .0% 7.1% .0% 8.3%
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Nothing 25.0% 16.8% 20.0% 8.3%
Less than £1 15.0% 15.8% .0% 8.3%
willingness to pay (money per animal per year) to ensure that E. coli 0157 is not f£1to £5 40.0% 47.3% 60.0% 33.3%
present on own farm £5to £10 20.0% 9.0% 20.0% 25.0%
More than £10 .0% 4.3% .0% 8.3%
Not applicable .0% 6.8% .0% 16.7%
None 5.0% 12.5% .0% 8.3%
1 day/ year 20.0% 18.2% .0% 25.0%
willingness to pay (time spent in controlling it) to ensure that E. coli 0157 is not 30 min / month 30.0% 25.0% 20.0% 41.7%
present on own farm 30 min / week 30.0% 25.8% 60.0% 16.7%
30 min / day 10.0% 10.9% 20.0% .0%
Not applicable 5.0% 7.6% .0% 8.3%
. Yes 75.0% 72.8% 100.0% 58.3%
Had you heard of E. coli 0157 before we contacted you? No 55 0% >7 2% 0% 217%
. . . . 0 26.7% 28.7% 20.0% .0%
The last time you heard of E. coli 0157 was it about? - Human illness Hurman iliness 73.3% 213% 30.0% 100.0%
. . . L 0 80.0% 68.7% 60.0% 57.1%
The last time you heard of E. coli 0157 was it about? - Food contamination Food contamination 20.0% 313% 20.0% 12.9%
. . . . . 0 80.0% 79.9% 80.0% 85.7%
The last time you heard of E. coli 0157 was it about? - Animal illness Animal iliness 20.0% 20.1% 20.0% 12.3%
Attending open days, or farm demonstrations Yes 13.3% 10.1% 0% 28.6%
! No 86.7% 89.9% 100.0% 71.4%
Meeting with other farmers ves 33.3% 23.1% 0% 28.6%
No 66.7% 76.9% 100.0% 71.4%
. . . . . Yes 93.3% 78.7% 80.0% 71.4%
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) No 5.7% 13% 20.0% >8.6%
Searching the internet Yes 6.7% 8.6% 0% 28.6%
No 93.3% 91.4% 100.0% 71.4%
By asking agricultural consultants ves 6.7% 7.5% 0% 14.3%
No 93.3% 92.5% 100.0% 85.7%
By asking sales people Yes 6.7% 7.1% .0% 14.3%
No 93.3% 92.9% 100.0% 85.7%
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By asking a veterinary surgeon Yes 53.3% 43.3% 40.0% 57.1%
No 46.7% 56.7% 60.0% 42.9%
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh | Yes 26.7% 32.1% 40.0% 57.1%
Government) No 73.3% 67.9% 60.0% 42.9%
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) Lis 223:;: ;Z?Z: 28'8:2 gii:ﬁ
Other Yes 11.1% 2.7% 50.0% .0%
No 88.9% 97.3% 50.0% 100.0%
Increase size 30.0% 14.9% 60.0% 8.3%
Maintain size 50.0% 71.5% 20.0% 50.0%
Do you intend to change your farm size in the next 5 years? Reduce size 10.0% 4.3% 20.0% .0%
Don't know 5.0% 5.7% .0% 25.0%
Leave farming business 5.0% 3.5% .0% 16.7%
Increase 100.0% .0% .0% .0%
. . . . Stay same .0% 100.0% .0% .0%
Do you intend to change public access to the farm in the next five years Reduce 0% 0% 100.0% 0%
Don't know .0% .0% .0% 100.0%
Increase 40.0% 18.8% 40.0% 33.3%
Do you intend to change E. coli 0157 control measures on your farm in the next Stay same 55.0% 67.1% 40.0% 41.7%
five years Reduce 5.0% 3.0% .0% .0%
Don't know .0% 11.1% 20.0% 25.0%
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Table 27. All variables - frequencies (by region)

Where is your farm?

England Scotland Wales Total
Column N % Mean Column N % Mean Column N % Mean Column N % Mean

Gender Male 56.6% 66.7% 77.8% 59.1%
Female 43.4% 33.3% 22.2% 40.9%
18-35 11.8% .0% 11.1% 11.4%
Which age eroub are vou in? 36-50 38.2% 33.3% 55.6% 39.8%
g€ group are youn: 5165 40.8% 66.7% 33.3% 40.9%
Over 65 9.2% .0% .0% 8.0%
Tenanted 13.3% .0% 22.2% 13.8%
What is your status with respect to the Owned 56.0% 66.7% 55.6% 56.3%
farm holding? Tenanted & owned 14.7% 33.3% .0% 13.8%
Employee 16.0% .0% 22.2% 16.1%

How many years have you been involved working on farms 27 38 30 28

How many years have you been involved in the decision making 20 28 18 20
School 15.8% .0% .0% 13.6%
Educational background (highest degree) | College 31.6% 33.3% 44.4% 33.0%
University 52.6% 66.7% 55.6% 53.4%
under 100 43.4% 33.3% 22.2% 40.9%
100-149 14.5% 33.3% .0% 13.6%
total farm land area (in hectares) 150-499 27.6% 33.3% 44.4% 29.5%
500-999 11.8% .0% .0% 10.2%
1000 or more 2.6% .0% 33.3% 5.7%
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none 3.9% 33.3% 11.1% 5.7%
1-49 15.8% .0% 22.2% 15.9%
Livestock accessible to public on visits & >0-99 11.8% 33.3% 0% 11.4%
can be seen from close at hand or 100-149 22.4% 0% 0% 19.3%
touched 150-249 15.8% .0% 11.1% 14.8%
250-499 13.2% .0% .0% 11.4%
500-999 13.2% .0% 33.3% 14.8%
over 1000 3.9% 33.3% 22.2% 6.8%
Livestock not accessible to public on visits none >3.9% 66.7% >5.6% >4.5%
& can be seen from close at hand or 1-500 28.9% 0% 22.2% 27.3%
touched 500-999 10.5% .0% .0% 9.1%
over 1000 6.6% 33.3% 22.2% 9.1%
none 9.0% .0% 22.2% 10.3%
How many people are involved in 1-3 70.1% 50.0% 55.6% 67.9%
livestock work on the farm full time? 4-10 19.4% 50.0% 22.2% 20.5%
more than 10 1.5% .0% .0% 1.3%
How many people are involved in none 12.5% .0% 22.2% 13.2%
livestock work on the farm part-time 1-3 68.8% 66.7% 55.6% 67.1%
and/or other temporary? more than 3 18.8% 33.3% 22.2% 19.7%
Do you have an identified person who yes 81.6% 100.0% 77.8% 81.8%
acts as safety officer on farm? no 18.4% .0% 22.2% 18.2%
0 3.9% .0% .0% 3.4%
Training in public safety during the past to all staff 40.8% 66.7% 11.1% 38.6%
12 months full time staff 18.4% 33.3% 11.1% 18.2%
no 36.8% .0% 77.8% 39.8%
use of a Health Plan written for the farm | Yes 58.7% 66.7% 88.9% 62.1%
with assistance from the farm’s veterinary | No 33.3% 33.3% 11.1% 31.0%
surgeon to manage the health of livestock | Incomplete 8.0% .0% .0% 6.9%
England 100.0% .0% .0% 86.4%
Where is your farm? Scotland .0% 100.0% .0% 3.4%
Wales .0% .0% 100.0% 10.2%
Total 100.0% 100.0% 100.0% 100.0%
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farm selling agricultural products (meat or | Yes 28.0% 33.3% 12.5% 26.7%
ilk, etc.) that duced to standard

milk, etc.) that are produced to standards |\ 72.0% 66.7% 87.5% 73.3%

specified by supermarkets

farm livestock accessible to publicin the |Yes 52.1% 66.7% 28.6% 50.6%
t12 ths - visits by school

past L2 MONTNS = VISILS BY SCNOOTEIOURS - 47.9% 33.3% 71.4% 49.4%

of children to touch the animals

farm livestock accessible to publicin the |Yes 80.8% 66.7% 87.5% 81.0%

past 12 months - visits by school groups No 19.2% 33.3% 12.5% 19.0%

of children to see the animals ' ' ] ]

farm livestock accessible to publicin the |Yes 12.5% 33.3% 12.5% 13.3%

past 12 months - children <10 years old

allowed into the pens with ruminant No 87.5% 66.7% 87.5% 86.7%

animals

farm livestock accessible to publicin the |Yes 25.4% 33.3% 37.5% 26.9%
t12 ths - children <10 Id

past 2 months - chiidren <L years o No 74.6% 66.7% 62.5% 73.1%

allowed to bottle feed lambs

farm livestock accessible to publicin the |Yes 70.8% 33.3% 75.0% 69.9%
t12 ths - si i isit f

past & MONINS - SIgNS Warning vISItors of -, 29.2% 66.7% 25.0% 30.1%

health hazards from animal infections

farm livestock accessible to publicin the |Yes 70.0% 66.7% 66.7% 69.6%
t12 ths - hot water hand-washi

past =2 MONtns - NOt Water Nana-washing 1, 30.0% 33.3% 33.3% 30.4%

facilities for visitors throughout the farm

farm livestock accessible to publicin the |Yes 89.2% 66.7% 75.0% 86.8%

past 12 months - cold/hot water hand-

washing facilities for visitors throughout |No 10.8% 33.3% 25.0% 13.2%

the farm

farm livestock accessible to publicin the |Yes 86.3% 66.7% 100.0% 86.9%
t12 ths - the f LEAF

z‘;‘;n dar;"son > -openthetarmon No 13.7% 33.3% 0% 13.1%

farm livestock accessible to publicin the |Yes 37.8% .0% 37.5% 36.9%
t12 ths - f d h

]f’rzsm th?srgmfse;”” afarm proguce shob 62.2% 100.0% 62.5% 63.1%
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farm livestock accessible to publicin the |Yes 29.2% 33.3% 25.0% 28.9%
past 12 months - a water source(s) on

own land used for private water supply to | No 70.8% 66.7% 75.0% 71.1%
a house(s)

farm livestock accessible to publicin the |Yes 75.3% 100.0% 62.5% 75.0%
past 12 months - land includes public No 24.7% 0% 37 5% 25.0%
footpaths ' ’ ' '
farm livestock accessible to publicin the |Yes 15.1% 100.0% 12.5% 17.9%
past 12 months - land includes ground for o o o .
camping, caravanning No 84.9% .0% 87.5% 82.1%
farm livestock accessible to publicin the |Yes 15.3% 50.0% 25.0% 17.1%
past 12 months - land includes fixed o 0 o .
holiday accommodation No 84.7% 50.0% 75.0% 82.9%
farm livestock accessible to publicin the |Yes 63.4% 66.7% 100.0% 66.7%
past 12 months - public to animal contact o 0 0 .
areas supervised continually by staff No 36.6% 33.3% 0% 33.3%
farm livestock accessible to publicin the |Yes 35.8% 33.3% 16.7% 34.2%
past 12 months - double fencing to

separate the animals from all picnic/lunch | No 64.2% 66.7% 83.3% 65.8%
areas

farm livestock accessible to publicin the |Yes 31.9% 66.7% 71.4% 36.6%
past 12 months - premises known to the NG 68.1% 33.3% 28.6% 63.4%
local authority as an Open Farm ' ' ' '
farm livestock accessible to publicin the |Yes 5.6% .0% 14.3% 6.1%
past 12 months - provide protective 0 0 0 o
overshoes for all visitors No 94.4% 100.0% 85.7% 93.9%
farm livestock accessible to publicin the |Yes 29.2% 33.3% 66.7% 32.1%
past 12 months - provide disinfectant 0 0 o .
footbaths at entrances to pens No 70.8% 66.7% 33.3% 67.9%
farm livestock accessible to publicin the |Yes 31.0% .0% 37.5% 30.5%
past 12 months - have a safety consultant | No 69.0% 100.0% 62.5% 69.5%
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farm livestock accessible to publicin the |Yes 63.5% 50.0% 50.0% 62.1%
past 12 months - revised AIS23 an
improvement on the advice available in No 36.5% 50.0% 50.0% 37.9%
2010
100% 2.7% .0% .0% 2.4%
proportion of farm income dependent on |50-99% 11.0% .0% 12.5% 10.7%
opening to the public 5-49% 20.5% .0% .0% 17.9%
<5% 65.8% 100.0% 87.5% 69.0%
source of general information for Frequently 45.1% 33.3% 50.0% 45.1%
managing the farm: open days/farm Infrequently 45.1% 66.7% 50.0% 46.3%
demonstrations Never 9.9% .0% .0% 8.5%
source of general information for Frequently 49.3% 06.7% 75.0% 52.4%
. Infrequently 43.8% 33.3% 25.0% 41.7%
managing the farm: other farmers Never 6.8% 0% 0% 6.0%
source of general information for Frequently 68.1% .0% 75.0% 66.3%
managing the farm: media (press, Infrequently 29.2% 100.0% 25.0% 31.3%
1r:/a)gazmes (Farmers Weekly etc.), radio, Never 5 8% 0% 0% 5 4%
source of general information for Frequently >4.8% 66.7% 50.0% >4.8%
managing the farm: internet Infrequently 41.1% 33.3% 25.0% 39.3%
Never 4.1% .0% 25.0% 6.0%
source of general information for Frequently 36.1% .0% 42.9% 35.4%
managing the farm: agricultural Infrequently 43.1% 66.7% 42.9% 43.9%
consultants Never 20.8% 33.3% 14.3% 20.7%
source of general information for Frequently >-6% 0% 14.3% 6.2%
. Infrequently 56.3% 33.3% 42.9% 54.3%
managing the farm: sales people Never 38.0% 66.7% 42.9% 39.5%
source of general information for Frequently 47.9% 33.3% 42.9% 47.0%
managing the farm: veterinary surgeons Infrequently 39.7% 66.7% >7.1% 42.2%
Never 12.3% .0% .0% 10.8%
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source of general information for Frequently 43.1% 33.3% 37.5% 42.2%

managing the farm: government (e.g. FSA, | Infrequently 48.6% 66.7% 50.0% 49.4%

DEFRA, RERAD, DARDNI, Welsh

Government) Never 8.3% .0% 12.5% 8.4%

source of general information for Frequently 51.4% 33.3% 62.5% 51.8%

managing the farm: industry Infrequently 38.9% 66.7% 25.0% 38.6%

Eﬁj‘g 'ﬁ:'&”&iﬁri m'?z') QMS, NFU, Never 9.7% 0% 12.5% 9.6%
Strongly Disagree 1.5% .0% .0% 1.3%
Disagree 18.2% .0% 28.6% 18.4%
Neither agree nor

E. coli 0157 causes diarrhoea in calves disagree 7.6% 0% 14.3% 7:9%
Agree 34.8% 66.7% 14.3% 34.2%
Strongly Agree 15.2% .0% 14.3% 14.5%
Don't know 22.7% 33.3% 28.6% 23.7%
Strongly Disagree 7.6% .0% 16.7% 8.0%
Disagree 27.3% 33.3% 33.3% 28.0%
Neither agree nor

E. coli 0157 causes mastitis in cattle disagree 15.2% 0% 0% 13.3%
Agree 16.7% .0% 16.7% 16.0%
Strongly Agree 4.5% 33.3% 16.7% 6.7%
Don't know 28.8% 33.3% 16.7% 28.0%
Strongly Disagree 1.5% .0% .0% 1.3%
Disagree 24.2% 33.3% 33.3% 25.3%
Neither agree nor

E. coli 0157 causes disease in cattle disagree 10.6% 0% 33.3% 12.0%
Agree 30.3% .0% 16.7% 28.0%
Strongly Agree 13.6% .0% .0% 12.0%
Don't know 19.7% 66.7% 16.7% 21.3%
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Strongly Disagree 3.0% .0% .0% 2.6%
Disagree 3.0% .0% .0% 2.6%
Neither agree nor

E. coli 0157 causes disease in people disagree 3.0% 0% 0% 2.6%
Agree 42.4% 66.7% 37.5% 42.9%
Strongly Agree 47.0% 33.3% 50.0% 46.8%
Don't know 1.5% .0% 12.5% 2.6%
Strongly Disagree 4.5% .0% .0% 3.9%
Disagree 1.5% .0% .0% 1.3%

Livestock are an important source from N.e|ther agree nor 6.1% .0% .0% 5.2%

which E. coli 0157 spreads disagree
Agree 40.9% 66.7% 62.5% 44.2%
Strongly Agree 42.4% 33.3% 37.5% 41.6%
Don't know 4.5% .0% .0% 3.9%
Strongly Disagree 1.5% .0% .0% 1.3%
Disagree 4.5% .0% .0% 3.9%
Neither agree nor

E. coli 0157 can be present on raw meat | disagree 6.1% 0% 0% >-3%
Agree 43.9% .0% 57.1% 43.4%
Strongly Agree 36.4% 66.7% 42.9% 38.2%
Don't know 7.6% 33.3% .0% 7.9%
Strongly Disagree 1.5% .0% .0% 1.3%
Disagree 3.1% .0% 14.3% 4.0%
Neither agree nor

E. coli 0157 can be present in raw milk disagree 7-7% 33.3% 0% 8.0%
Agree 43.1% 33.3% 42.9% 42.7%
Strongly Agree 27.7% .0% 28.6% 26.7%
Don't know 16.9% 33.3% 14.3% 17.3%
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Strongly Disagree 1.5% .0% .0% 1.3%
Disagree 6.1% .0% .0% 5.3%
Neith
E. coli 0157 may contaminate rural diesla ;reagree nor 10.6% .0% .0% 9.2%
drinking water Agrege 43.9% 0% 42.9% 42.1%
Strongly Agree 21.2% 66.7% 57.1% 26.3%
Don't know 16.7% 33.3% .0% 15.8%
Strongly Disagree 1.5% .0% .0% 1.3%
Disagree .0% .0% .0% .0%
Neith
E. coli 0157 may contaminate produce dii;g;reagree nor 9.1% .0% .0% 7.8%
h as lett I inach
such as lettuce, appies, spinac Agree 45.5% 0% 62.5% 45.5%
Strongly Agree 30.3% 66.7% 37.5% 32.5%
Don't know 13.6% 33.3% .0% 13.0%
Strongly Disagree 1.5% .0% .0% 1.3%
Disagree .0% .0% .0% .0%
People touching calves/ cows may giigcg;reagree nor 7.6% .0% .0% 6.5%
b infected with E. coli 0157
ecome infected With £. col Agree 45.5% 66.7% 50.0% 46.8%
Strongly Agree 37.9% 33.3% 37.5% 37.7%
Don't know 7.6% .0% 12.5% 7.8%
Strongly Disagree 1.6% 33.3% .0% 2.7%
Disagree 4.8% .0% .0% 4.1%
Your business would be adversely Neither agree nor
. 7.99 .09 25.09 9.59
affected if E. coli 0157 infection in a disagree 7 % & 7
person was linked to your farm Agree 33.3% 33.3% 12.5% 31.1%
Strongly Agree 50.8% 33.3% 62.5% 51.4%
Don't know 1.6% .0% .0% 1.4%
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Strongly Disagree 6.5% 33.3% 14.3% 8.3%
Disagree 8.1% .0% 14.3% 8.3%
Neith
Do you believe E. coli 0157 might be dii;ggeagree nor 17.7% 0% 14.3% 16.7%
ti ttl f
present In cattle on yourtarm Agree 25.8% 0% 42.9% 26.4%
Strongly Agree 6.5% .0% .0% 5.6%
Don't know 35.5% 66.7% 14.3% 34.7%
Strongly Disagree 9.7% 33.3% 25.0% 12.3%
. . Disagree 27.4% 33.3% 25.0% 27.4%
Do you believe that farms which welcome Neither aaree nor
public visitors pose a greater risk to disagree & 19.4% 33.3% 12.5% 19.2%
h health than f that d t
uman heaith than farms that 4o no Agree 27.4% 0% 37.5% 27.4%
welcome visitors
Strongly Agree 14.5% .0% .0% 12.3%
Don't know 1.6% .0% .0% 1.4%
Strongly Disagree .0% .0% 12.5% 1.4%
Disagree 1.6% .0% .0% 1.4%
For. you it is very |mpc.>rtant.that- you .take N.elther agree nor 6.5% 33.3% 0% 6.8%
action to control the infections in animals | disagree
that may affect humans Agree 45.2% 33.3% 75.0% 47.9%
Strongly Agree 46.8% 33.3% 12.5% 42.5%
Don't know .0% .0% .0% .0%
Strongly Disagree 11.5% .0% 14.3% 11.3%
Disagree 39.3% .0% 28.6% 36.6%
If you .used control measures.for E. coli N.e|ther agree nor 21.3% 0% 42.9% 22.5%
0157 in cattle on farm the price for your |disagree
produce might increase Agree 16.4% .0% .0% 14.1%
Strongly Agree 3.3% .0% .0% 2.8%
Don't know 8.2% 100.0% 14.3% 12.7%
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Strongly Disagree 1.6% 33.3% .0% 2.8%
. Disagree 21.3% .0% 42.9% 22.5%
If you used control measures for E. coli Neither agree nor
0157 in cattle on farm it would enhance disagree & 26.2% .0% 28.6% 25.4%
tati ith
yourrepuitation wi Agree 27.9% 0% 14.3% 25.4%
consumers/customers
Strongly Agree 18.0% .0% .0% 15.5%
Don't know 4.9% 66.7% 14.3% 8.5%
Strongly Disagree 1.6% 33.3% .0% 2.8%
Disagree 14.8% .0% 28.6% 15.5%
If you .used control measures fc?r E. coI.| N.e|ther agree nor 50.8% 33.3% 571% 50.7%
0157 in cattle on farm then visitors might | disagree
increase Agree 19.7% .0% .0% 16.9%
Strongly Agree 3.3% .0% .0% 2.8%
Don't know 9.8% 33.3% 14.3% 11.3%
Strongly Disagree 1.6% .0% .0% 1.4%
Disagree 14.5% .0% .0% 12.5%
If yF)u did pot use control measurgs for E. N.e|ther agree nor 24.2% 66.7% 28.6% 26.4%
coli 0157 in cattle on farm, you might get | disagree
sued in the courts Agree 35.5% .0% 14.3% 31.9%
Strongly Agree 12.9% .0% 42.9% 15.3%
Don't know 11.3% 33.3% 14.3% 12.5%
Strongly Disagree 9.7% .0% 28.6% 11.1%
Disagree 24.2% .0% 14.3% 22.2%
If yF)u did pot use control measurgs for E. N.e|ther agree nor 22 6% 33.3% 42.9% 25 0%
coli 0157 in cattle on farm, you might disagree
lose the single farm payment Agree 8.1% .0% .0% 6.9%
Strongly Agree 1.6% .0% .0% 1.4%
Don't know 33.9% 66.7% 14.3% 33.3%
Who do you think would benefit the most | otherwise 68.9% 33.3% 87.5% 69.4%
f -f trols to red E. coli
rom on-tarm controis to requee £ €Ol e rm owners 31.1% 66.7% 12.5% 30.6%
0157 in cattle - Farm owners
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Who do you think would benefit the most | otherwise 86.9% 66.7% 87.5% 86.1%
from on-farm controls to reduce E. coli
1 o) () 0, 0,
0157 in cattle - Meat/Milk Processors Meat/Milk Processors 13.1% 33.3% 12.5% 13.9%
Who do you think would benefit the most | otherwise 78.7% 66.7% 87.5% 79.2%
from on-farm controls to reduce E. coli
1 () () 0, 0,
0157 in cattle - Food Retailers Food Retailers 21.3% 33.3% 12.5% 20.8%
Who do you think would benefit the most | otherwise 52.5% 66.7% 75.0% 55.6%
from on-farm controls to reduce E. coli
1 0, () 0, 0,
0157 in cattle - Public Public 47.5% 33.3% 25.0% 44.4%
Who do you think would benefit the most | otherwise 93.4% 66.7% 100.0% 93.1%
from on-farm controls to reduce E. coli . o o .
0157 in cattle - Government Government 6.6% 33.3% .0% 6.9%
Who do you think would benefit the most | otherwise 54.1% 33.3% 25.0% 50.0%
from on-farm controls to reduce E. coli o 0 o .
0157 in cattle - All All 45.9% 66.7% 75.0% 50.0%
Who do you think is responsible for otherwise 25.4% 33.3% 12.5% 24.3%
E)(\)A:::r)l“ng E. coli 0157 on farms - Farm Farm owners 74.6% 66.7% 87.5% 75.7%
Who do you think is responsible for otherwise 93.7% 66.7% 75.0% 90.5%
trolling E. coli 0157 on f -
CONTroting . Coll onfarms Meat/Milk Processors 6.3% 33.3% 25.0% 9.5%
Meat/Milk Processors
Who do you think is responsible for otherwise 95.2% 100.0% 100.0% 95.9%
trolling E. coli 0157 on f - Food
CcONTrotiing . coll OnTarms =rood 1 £ 1od Retailers 4.8% 0% 0% 4.1%
Retailers
Who do you think is responsible for otherwise 87.3% 100.0% 87.5% 87.8%
controlling E. coli 0157 on farms - Public | Public 12.7% .0% 12.5% 12.2%
Who do you think is responsible for otherwise 82.5% 100.0% 75.0% 82.4%
trolling E. coli 0157 on f -
it onfarms Government 17.5% 0% 25.0% 17.6%
Government
Who do you think is responsible for otherwise 76.2% 66.7% 87.5% 77.0%
controlling E. coli 0157 on farms - All All 23.8% 33.3% 12.5% 23.0%
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perceived effect of Government or Not affected 19.0% .0% 12.5% 17.6%
European animal health regulations on Slightly affected 42.9% 100.0% 37.5% 44.6%
th f ing busi during th
€ Way of managing business Guring te | \1.ich affected 38.1% 0% 50.0% 37.8%
past five years
perceived effect of reports of E. coli 0157 | Not affected 39.7% .0% 25.0% 36.5%
outbreaks or incidents on the way of Slightly affected 42.9% 100.0% 50.0% 45.9%
ing busi during th tfi
S’eaa':jg'ng usiness auring the past tve | puch affected 17.5% 0% 25.0% 17.6%
perceived effect of experience of E. coli Not affected 81.0% 66.7% 85.7% 80.8%
0157 outbreaks or incidents on the way | Slightly affected 14.3% 33.3% .0% 13.7%
f ing busi during th tfi
se;::naglng vsiness auring the past fve Much affected 4.8% .0% 14.3% 5.5%
perceived effect of incidents of E. coli Not affected 95.2% 100.0% 100.0% 95.8%
0157 that occurred on own farm on the | Slightly affected 3.2% .0% .0% 2.8%
f ing busi during th t
".Vay O Managing business auring the pas Much affected 1.6% .0% .0% 1.4%
five years
willingness to use a treatment such as Willing to use this 44.1% 33.3% 16.7% 41.2%
two doses of vaccine that would cost £5
to buy for each animal every year given to | Not willing to use this 55.9% 66.7% 83.3% 58.8%
3-18 months old cattle
Strongly disagree 5.4% .0% .0% 4.4%
Disagree 21.6% 33.3% 20.0% 22.2%
o . Neither disagree nor 24.3% 33.3% 40.0% 26.7%
The cost of vaccination is too expensive | agree
Agree 27.0% 33.3% 40.0% 28.9%
Strongly agree 21.6% .0% .0% 17.8%
Don't know .0% .0% .0% .0%
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Strongly disagree 8.3% .0% .0% 6.8%
Disagree 30.6% 33.3% 40.0% 31.8%
Neither di

Using vaccination would take too much agerleeer Isagree nor 33.3% .0% 60.0% 34.1%

i

ime Agree 11.1% 66.7% 0% 13.6%
Strongly agree 16.7% .0% .0% 13.6%
Don't know .0% .0% .0% .0%
Strongly disagree 2.6% .0% .0% 2.1%
Disagree .0% .0% .0% .0%

| would need more information before aNerZZer disagree nor 7.7% .0% 20.0% 8.5%

using a vaccine Aggree 33.3% 33.3% 20.0% 31.9%
Strongly agree 56.4% 66.7% 60.0% 57.4%
Don't know .0% .0% .0% .0%
Strongly disagree 2.6% .0% .0% 2.1%
Disagree 23.1% .0% 20.0% 21.3%

! vyould be encouraged to use vaccination | Neither disagree nor 33.3% 33.3% 60.0% 36.2%

if it was used by other farmers that | agree

know Agree 28.2% 33.3% .0% 25.5%
Strongly agree 12.8% 33.3% 20.0% 14.9%
Don't know .0% .0% .0% .0%
Strongly disagree 2.5% .0% .0% 2.1%
Disagree 10.0% 33.3% .0% 10.4%

| would be encc?uraged to use vaccmat.|on Neither disagree nor 7 5% 66.7% 0% 10.4%

as part of a national program to benefit agree

the reputation of the industry Agree 55.0% .0% 40.0% 50.0%
Strongly agree 22.5% .0% 60.0% 25.0%
Don't know 2.5% .0% .0% 2.1%

willingness to use additives on a daily Willing to use this 27.1% .0% .0% 23.5%

basis in feed or water for a group of

animals which would cost £15 per year Not willing to use this 72.9% 100.0% 100.0% 76.5%

per animal
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Strongly disagree 2.3% .0% .0% 1.9%
Disagree 7.0% .0% 16.7% 7.7%
, , Neither disagree nor 16.3% 33.3% 0% 15.4%
The cost is too expensive agree
Agree 44.2% 66.7% 33.3% 44.2%
Strongly agree 27.9% .0% 50.0% 28.8%
Don't know 2.3% .0% .0% 1.9%
Strongly disagree 7.7% .0% .0% 6.4%
Disagree 23.1% .0% 40.0% 23.4%
o _ Neither disagree nor 30.8% 0% 40.0% 29.8%
Doing this would take too much time agree
Agree 23.1% 100.0% 20.0% 27.7%
Strongly agree 12.8% .0% .0% 10.6%
Don't know 2.6% .0% .0% 2.1%
Strongly disagree 2.3% .0% .0% 1.9%
Disagree 4.5% .0% .0% 3.8%
| would need more information before aN;rIZZer disagree nor 2.3% .0% .0% 1.9%
using additives Agree 45.5% 33.3% 60.0% 46.2%
Strongly agree 45.5% 66.7% 40.0% 46.2%
Don't know .0% .0% .0% .0%
Strongly disagree 4.8% .0% .0% 4.0%
Disagree 21.4% .0% 20.0% 20.0%
| would be encouraged to use additives if | Neither disagree nor 31.0% 66.7% 40.0% 34.0%
they were used by other farmers that | agree
know Agree 28.6% .0% 40.0% 28.0%
Strongly agree 11.9% .0% .0% 10.0%
Don't know 2.4% 33.3% .0% 4.0%
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Strongly disagree 4.7% .0% .0% 3.9%

Disagree 16.3% 66.7% .0% 17.6%

| would be er\couraged to use addltl‘ves as | Neither disagree nor 16.3% 33.3% 0% 15.7%
part of a national program to benefit the |agree

reputation of the industry Agree 44.2% .0% 80.0% 45.1%

Strongly agree 16.3% .0% 20.0% 15.7%

Don't know 2.3% .0% .0% 2.0%

Not at all practical 12.5% 33.3% 40.0% 15.6%

perceived practicality of keeping bedding | Of little practicality 12.5% .0% 20.0% 12.5%

dry and replacing contaminated/wet Moderately practical 21.4% .0% .0% 18.8%

bedding on a daily basis on own farm Practical 30.4% 66.7% 20.0% 31.3%

Very practical 23.2% .0% 20.0% 21.9%

Not at all practical 5.4% 66.7% 20.0% 9.4%

perceived practicality of separating Of little practicality 8.9% .0% 20.0% 9.4%

animals into different age groups for the | Moderately practical 33.9% .0% 40.0% 32.8%

majority of the time on own farm Practical 35.7% 33.3% 20.0% 34.4%

Very practical 16.1% .0% .0% 14.1%

Not at all practical 30.2% 66.7% 60.0% 34.4%

perceived practicality of reducing current | Of little practicality 22.6% .0% .0% 19.7%

livestock numbers kept in cattle sheds on | Moderately practical 26.4% 33.3% 40.0% 27.9%

own farm Practical 15.1% .0% .0% 13.1%

Very practical 5.7% .0% .0% 4.9%

Not at all practical 50.9% 66.7% 60.0% 52.4%

rceived practicality of reducin rrent Of little practicality 20.0% 33.3% .0% 19.0%

pe celved practicality or reducing curre Moderately practical 18.2% .0% 20.0% 17.5%
livestock numbers on own farm -

Practical 7.3% .0% 20.0% 7.9%

Very practical 3.6% .0% .0% 3.2%

Not at all practical 30.4% 100.0% 60.0% 35.9%

erceived practicality of cleaning water Of little practicality 25.0% .0% 20.0% 23.4%

frou o daFi)I o Owr:’farm g Moderately practical 25.0% 0% 0% 21.9%

gns daty Practical 12.5% 0% 20.0% 12.5%

Very practical 7.1% .0% .0% 6.3%
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Not at all practical 20.0% 100.0% 40.0% 25.4%
perceived practicality of cleaning feed Of little practicality 20.0% .0% 40.0% 20.6%
. Moderately practical 30.9% .0% .0% 27.0%
troughs daily on own farm -
Practical 18.2% .0% 20.0% 17.5%
Very practical 10.9% .0% .0% 9.5%
Not at all practical 46.4% 66.7% 100.0% 51.6%
perceived practicality of disinfecting the Of little practicality 32.1% 0% 0% 28.1%
animal sheds/pens weekly on own farm Moderately practical 8.9% .0% .0% 7.8%
Practical 3.6% 33.3% .0% 4.7%
Very practical 8.9% .0% .0% 7.8%
Not at all practical 3.7% 33.3% .0% 4.8%
perceived practicality of quarantining and Of little practicality 11.1% 0% 0% 9. 7%
testing of livestock brought to the farm Moderately practical 27.8% .0% 20.0% 25.8%
Practical 35.2% 66.7% 40.0% 37.1%
Very practical 22.2% .0% 40.0% 22.6%
Not at all practical 17.9% .0% 40.0% 18.8%
perceived practicality of applying slaked | Of little practicality 17.9% 66.7% .0% 18.8%
lime to animal bedding every 3 weeks on | Moderately practical 32.1% 33.3% 20.0% 31.3%
own farm Practical 25.0% .0% 40.0% 25.0%
Very practical 7.1% .0% .0% 6.3%
Nothing 8.5% 33.3% .0% 9.0%
willingness to pay (money per animal per |Less than £1 23.7% .0% 20.0% 22.4%
year) to ensure that E. coli 0157 is not flto £5 42.4% 33.3% 60.0% 43.3%
present on own farm £5to £10 18.6% 33.3% 20.0% 19.4%
More than £10 6.8% .0% .0% 6.0%
None 6.9% 33.3% .0% 7.6%
willingness to pay (time spent in 1 day / year 19.0% .0% 20.0% 18.2%
controlling it) to ensure that E. coli 0157 |30 min / month 36.2% 33.3% 40.0% 36.4%
is not present on own farm 30 min / week 31.0% 33.3% 40.0% 31.8%
30 min / day 6.9% .0% .0% 6.1%
having had heard of E. coli 0157 before Yes 91.8% 100.0% 100.0% 93.0%
survey No 8.2% .0% .0% 7.0%
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having had heard of E. coli 0157 before

. . . Human illness 100.0% 100.0% 100.0% 100.0%
survey in relation to human illness
having had heard of E. coli 0157 before Food contamination .0% .0% .0% .0%
survey in relation to food contamination |2 100.0% .0% 100.0% 100.0%
having had heard of E. coli 0157 before Animal illness .0% .0% .0% .0%
survey in relation to animal illness 3 100.0% .0% .0% 100.0%
. . . n.a. 8.2% .0% .0% 7.0%
source of useful information on E. c‘ol| Yos 31.1% 66.7% 28.6% 32.4%
0157: open days/farm demonstrations
No 60.7% 33.3% 71.4% 60.6%
source of useful information on E. coli n.a. 8.2% 0% 0% 7.0%
0157: other farmers Yes 27.9% 66.7% 42.9% 31.0%
No 63.9% 33.3% 57.1% 62.0%
source of useful information on E. coli n.a. 8.2% .0% .0% 7.0%
0157: media (press, magazines (Farmers |Yes 78.7% 33.3% 85.7% 77.5%
Weekly etc.), radio, TV) No 13.1% 66.7% 14.3% 15.5%
source of useful information on E. coli n.a. 8.2% 0% 0% 7.0%
0157: internet Yes 44.3% 33.3% 28.6% 42.3%
No 47.5% 66.7% 71.4% 50.7%
source of useful information on E. coli n.a. 8.2% 0% 0% 7.0%
0157: agricultural consultants Yes 19.7% 0% 0% 16.9%
No 72.1% 100.0% 100.0% 76.1%
source of useful information on E. coli n.a. 8.2% 0% 0% 7.0%
0157: sales people Yes .0% .0% .0% .0%
No 91.8% 100.0% 100.0% 93.0%
source of useful information on E. coli n.a. 8.2% 0% 0% 7.0%
0157: veterinary surgeon Yes 39.3% 66.7% 57.1% 42.3%
No 52.5% 33.3% 42.9% 50.7%
source of useful information on E. coli n.a. 8.2% .0% .0% 7.0%
0157: government (e.g. FSA, DEFRA, Yes 55.7% 66.7% 85.7% 59.2%
RERAD, DARDNI, Welsh Government) No 36.1% 33.3% 14.3% 33.8%
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source of useful information on E. coli n.a. 8.2% .0% .0% 7.0%
0157: industry organisations (e.g. AHDB, |Yes 50.8% 66.7% 85.7% 54.9%
QMS, NFU, NFUS, NFU Cymru, NAFN) No 41.0% 33.3% 14.3% 38.0%
Increase size 14.8% .0% 50.0% 17.1%
stated intentions to change farm size in Maintain size 63.9% 100.0% 50.0% 64.3%
. Reduce size .0% .0% .0% .0%
the next five years
Don't know 16.4% .0% .0% 14.3%
Leave farming business 4.9% .0% .0% 4.3%
Increase 32.8% 66.7% 42.9% 35.2%
stated intentions to change public access |Stay same 55.7% 33.3% 28.6% 52.1%
to the farm in the next five years Reduce 4.9% .0% 14.3% 5.6%
Don't know 6.6% .0% 14.3% 7.0%
stated intentions to change E. coli 0157 Increase 02.5% 33.3% >7.1% >2.1%
control measures on own farm in the next Stay same 34.4% 66.7% 42.9% 36.6%
five years Reduce .0% .0% .0% .0%
Don't know 13.1% .0% .0% 11.3%
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What was the total number of public visitors to the farm in 2010? 14100 350 2358 12481
0 1.7% .0% .0% 1.4%
1 1.7% .0% .0% 1.4%
2 1.7% .0% .0% 1.4%
3 1.7% .0% .0% 1.4%
5 11.7% .0% .0% 10.1%
8 .0% .0% 16.7% 1.4%
10 13.3% 33.3% .0% 13.0%
15 1.7% .0% .0% 1.4%
What proportion of these public visitors 20 16.7% 66.7% 33.3% 20.3%
were cphilc:)ren <10 years olz 25 L.7% 0% 0% 1.4%
Y 30 8.3% 0% 16.7% 8.7%
33 3.3% .0% .0% 2.9%
40 8.3% .0% .0% 7.2%
45 1.7% .0% .0% 1.4%
50 13.3% .0% 33.3% 14.5%
60 5.0% .0% .0% 4.3%
65 1.7% .0% .0% 1.4%
75 1.7% .0% .0% 1.4%
80 5.0% .0% .0% 4.3%
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B.1 Telephone questionnaire

Introduction

Hi, my name is

and | am calling on behalf of Scottish Agricultural College (SAC). SAC is doing a study for

the Food Standard Agency (FSA) on the attitudes and perceptions of the UK cattle farmers towards E. coli 0157.

SAC want to give FSA an understanding of farmer's thoughts and feelings about E. coli 0157 and your response is
vitally important to us so that we can represent farmers’ views. Your answers will remain anonymous. The answers
will inform us as to how important and practical is E. coli 0157 control on-farms. | would appreciate if you could

spare twenty minutes of your time, to get your opinions and suggestions. Can we do this right now?

The first section of questions are asking information about you and your farm business (by this |

mean your main holding)

Can | confirm you are?

Male

Female

Which age group are you in?

18-35

36-50

51-65

Over 65

What is your status with respect to the farm holding?

Tenanted

Owned

Tenanted &
owned

Employee

How many years have you been involved

Working on-farms

In the decision making

gl W NP

Your educational background includes?

School

College

University

Please give an estimate of the total farm land area (in
hectares)
NB. 2.5 acres = 1 hectare

We know you may be calving or lambing but please
give an estimate of the highest number of livestock
you’d expect to keep on the farm, including the
followers

Dairy
cattle

Beef

cattle

Sheep

Pigs | Goats__

How many people work on the farm?

1-3 full
time

4 -10 full
time

More than
10 full time

Part-time/other
temporary

Could you, please, tell us what is the share of income
that is from livestock production (i.e. direct sales plus
subsidy support) in your total farm income?

None

Less than a
quarter

Less than
half

Half or more

10

Do you use a Health Plan written for the farm with
assistance from the farm’s veterinary surgeon to
manage the health of your livestock?

Yes

No

Incomplete

11

Are you certified organic?

Yes

No

In conversion period

12

Do you sell from the farm any agricultural products
(meat or milk etc) that are produced to standards
specified to you by supermarkets.

Yes

No

13

the past 12 months? (select all that apply)

Have your livestock been accessible to the public by any of the following means in

<
D
%)

>
o

- Do you charge an entrance fee for petting the animals

- Do you allow visits by school-age children to touch the animals

- Do you allow visits by school-age children to see the animals

- Do you have any hand-washing facilities for visitors on-farm

- Do you open the farm on LEAF open days

- Do you run a farm produce shop from the premises

house(s)

Is there a water source(s) on your land used for private water supply to a

0 000000

0 000000
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- Does your land includes public footpaths a a
- Does your land includes ground for camping, caravanning a a
- Does your land includes fixed holiday accommodation a a
- Other, which d d
14 What prf)portion of your farm income is dependent on this opening to 100% 50-99% 5.49% <5%
the public?
If answers to Q13 includes at least three ‘yes’, please ask:
15 Would y(?u be willing to participa'Fe.in a workshop on E. coli 0157 to get more Yes 0 No 0
information and to share your opinions?
Now | would like to ask where you get General Agricultural information from
16 | You get general information for managing the farm from: Frequently | Infrequently | Never
Attending open days, or farm demonstrations a a a
Meeting with other farmers a a a
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) a a a
Searching the internet a a a
By asking agricultural consultants a a a
By asking sales people a a a
By asking a veterinary surgeon a a a
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI,
Q a a
Welsh Government)
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) a a a
Others (which?):
Now can | ask you about E. coli 0157
Below there are some comments gathered from a Neither
variety of sources. Please tell me whether you strongly | Strongly . agree Strongly | Don’t
. . . Disagree Agree
disagree, disagree, agree, strongly agree, or are unsure | Disagree nor Agree | know
in response to the following statements: disagree
17 | E. coli 0157 causes diarrhoea in calves a a a a a a
18 | E. coli 0157 causes mastitis in cattle a a a a a a
19 | E. coli 0157 causes disease in cattle a a a a a a
20 | E. coli 0157 causes disease in people a a a a a a
21 Livestock are an important source from which E. coli 0 0 0 0 0 0
0157 spreads
22 | E. coli 0157 can be present on raw meat a a a a a a
23 | E. coli 0157 can be present in raw milk a a a a a a
24 | E. coli 0157 may contaminate rural drinking water a a a a a a
25 E. coli 0157 may contaminate produce such as lettuce, 0 0 0 0 0 0
apples, spinach
26 P(?ople tou.ching calves/ cows may become infected 0 0 0 0 0 0
with E. coli 0157
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Now can | follow up to ask about your attitudes to the following
These are some comments gathered from a variety of Neither
sources. Please state whether you strongly disagree, Strongly . agree Strongly | Don’t
. . . Disagree Agree

disagree, agree, strongly agree, or are unsure in Disagree nor Agree | know
response to the following: disagree

7 Your Pusirless would be adyersely affected if E. coli 0157 0 0 0 0 0 0
infection in a person was linked to your farm

)8 Do you believe E. coli 0157 might be present in cattle on 0 0 0 0 0 0
your farm?
For you it is very important that you with other UK

29 | livestock owners take action to control the infections in a a a a a a
animals that may affect humans
If d trol for E. coli 0157 in cattl -

30 you use .con rol measures for : CO{ in cattle on . . . 0 . .
farm the price for your produce might increase
If you used control measures for E. coli 0157 in cattle on-

31 | farm it would enhance your reputation with a a a a a a
consumers/customers
If d trol for E. coli 0157 in cattl -

39 you use an ro r1.1eas_ures or E. coli in cattle on . . . 0 . .
farm then visitors might increase
If did not trol for E. coli 0157 i

33 you did not use cqn ro measur.es or E. coli in . . . 0 . .
cattle on-farm, you might get sued in the courts
If did not trol for E. coli 0157 i

34 you did not use cqn ro measurfas or E. coli in . . . 0 . .
cattle on-farm, you might lose the single farm payment

(For questions 35 and 36, please select all that apply)

Who do you think would benefit the most . ,

35 | from on-farm controls to reduce E. coli 0157 Farm | Meat/Milk Fo9d Public | Government | All Don’t
. owners | Processors | Retailers know
in cattle?
Who do you think is responsible for| Farm | Meat/Milk Food . Don’t

36 controlling E. coli 0157 on-farms? owners | Processors | Retailers Public | Government | All know

Now may | ask about who or what has influenced your business
37 | During the past five years have the following had an effect on the way you manage your business?

- Government or European animal health regulations Not affected Slightly affected Much affected

- Reports of E. coli 0157 outbreaks or incidents Not affected Slightly affected Much affected

- Experience of E. coli 0157 outbreaks or incidents Not affected Slightly affected Much affected

- Incidents of E. coli 0157 that occurred on your farm Not affected Slightly affected Much affected

38

What did you change?

Now [l read you some background information on E. coli 0157 that is written by experts and given to everyone.
E. coli 0157 was first seen as a cause of human illness in 1983 in USA.

It is a bug that can cause serious illness or even death in people but no disease for farm livestock.
Cases of human infection have increased in recent years and serious outbreaks have occurred in UK.
The background levels of infection are around 1200 people affected each year in UK.

E. coli 0157 is often considered a problem of food contamination but many individual infections occur in people as a
result of direct exposure to farm animals or farm environments.

Although cattle and sheep are the main carriers of E. coli 0157, it has also been found in wild animals living near to
farmland.

A small number of E. coli 0157 bugs can cause illness in humans. These numbers are so small they will not be visible
as dirt.
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e Exposure to infection would have been less common in previous farming generations and living or working in the
countryside does not guarantee protection against illness.

Now I'd like to ask your opinions about E. coli 0157 control

The following are two examples from around the world of how cattle farmers are trying to control E. coli 0157 in
their livestock. Can we ask your thoughts of using these on your farm?

39

A treatment such as two doses of vaccine that would cost
£5 to buy for each animal every year and that is given by
you to cattle between 3-18 months old. You would be:

willing to use this

not willing to use this

If the answer is ‘not willing to use this’, please could you say:

To what extent do you agree or disagree with each Neither ,
. . Strongly . . Strongly | Don’t

of the following statements with respect to . Disagree | disagree nor | Agree

. disagree agree | know
vaccination? agree
The cost is too expensive a a a a a a
Doing this would take too much time a a a a d d
I woyld need more information before using a 0 0 o 0 0 0
vaccine
| would be encouraged to use vaccination if it was
used by other farmers that | know 3 3 Q D d d
| would be encouraged to use vaccination as part of
a national program to benefit the reputation of the a a a a a a
industry
Other (which) a a Q a a a

40

animal. You would be:

Additives can be given on a daily basis in feed or water
for a group of animals and would cost £15 per year per

willing to use this

not willing to use this

If the answer is ‘not willing to use this’, please could you say:

To what extent do you agree or disagree with each Neither ,

. . Strongly . . Strongly | Don’t
of the following statements about additives? . Disagree disagree nor | Agree

disagree agree | know
agree

The cost is too expensive a Q Q a a a
Doing this would take too much time a Q Q a a a
I wo'u'ld need more information before using 0 0 0 0 0 0
additives
| would be encouraged to use additives if they were
used by other farmers that | know - - - . - -
| would be encouraged to use additives as part of a
national program to benefit the reputation of the a Q Q a a a
industry
Other (which) a Q Q a a a

Next are examples of how cattle farmers are improving hygiene and that may help with E. coli 0157 control. Can
we ask you about your thoughts of the practicality of applying these on your farm?

Please consider the following according to Not at all Of little Moderately . Very
. . o . Practical . N.A.
how ideal they would be to you: practical | practicality | practical practical
a1 Keeping bedding dry and replacing 0 0 0 0 0 0

contaminated/wet bedding on a daily basis
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42 Separatlng. ar.nmals mtq different age groups 0 0 0 0 0 0
for the majority of the time
43 Beducmg your current livestock numbers kept 0 0 0 0 0 0
in cattle sheds
44 Reducing your current livestock numbers on 0 0 0 0 0 0
the farm
45 | Cleaning water troughs daily a a a a a a
46 | Cleaning feed troughs daily a a a a a a
47 | Disinfecting the animal sheds/pens weekly a a a a a a
48 Quarantine and testing of livestock brought 0 0 0 0 0 0
to the farm
49 Applying slaked lime to animal bedding every 0 0 0 0 0 0
3 weeks
To ensure that E. coli 0157 is not present on Less than £5 to
50 | your farm, how much would you be willing to Nothing 1 f1to £5 £10 More than £10
spend per animal per year?
To ensure that E. coli 0157 is not present on . .
51 | your farm, how much time would you be None 1day/ 30 min/ 30 min/ 30 min/ day
. . L year month week
willing to spend in controlling it?

Please, let us know if there are any measures that you use that you believe help control or prevent E. coli 0157
infection

We have almost finished but may | ask if you have tried to get information that is specific to E. coli 0157

52 | Had you heard of E. coli 0157 before we contacted you? yes no
If answer to question 50 is ‘yes’ then:
53 | The last time you heard of E. coli 0157 was it about? human foc?d . :Tmlmal
illness | contamination | illness
54 Wherfe have you obtained useful information on E. coli 0157: Yes No NA.
(Multiple responses allowed)
Attending open days, or farm demonstrations a a a
Meeting with other farmers a a a
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) a a a
Searching the internet a a a
By asking agricultural consultants a a a
By asking sales people a a a
By asking a veterinary surgeon a a a
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh 0 0 0
Government.)
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) a a a
Finally may I ask
55 Do you intend to change your farm size in the next 5 Increase | Maintain | Reduce | Don’t | Leave farming
years? size size size know business
56 Do you intend to change public access to the farm in the Increase | Stay same | Reduce Don’t know
next 5 years?
57 Do you think that E. coli 0157 control measures on your Increase | Stay same | Reduce Don’t know

farm in the next few years will?

221




Feasibility of E. coli 0157 on-farm controls Appendices

Would you like to add anything else?

That completes the survey. Thank you very much for your time today. If you have questions about
E. coli 0157 and wish to obtain more advice or information please email chris.low@sac.ac.uk
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B.2 Online questionnaire
Introduction

SAC is doing a study for the Food Standard Agency (FSA) on the attitudes and perceptions of the UK farmers
towards E. coli 0157. SAC want to give FSA an understanding of farmer's thoughts and feelings about E. coli
0157 and your response is vitally important to us so that we can represent farmers’ views. Whilst the survey
is primarily for a random selection of farmers across UK we appreciate if NFAN and LEAF members could
contribute their opinions through this separate survey that includes all the questions we are using in the
general survey plus some additional background information.

Your answers will remain anonymous. The answers will inform us as to how important and practical is E. coli
0157 control on-farms. | would appreciate if you could spare your time, to get your opinions and suggestions.
Can we do this right now?

The first section of questions are asking information about you and your farm business (by this |
mean your main holding)

Can | confirm you are? Male Female
Which age group are you in? 18 -35 36-50 51-65 Over 65
What is your status with respect to the farm Tenanted &

. Tenanted Owned Employee
holding? owned
How many years have you been involved Working on-farms In the decision making
Your educational background includes? School College University

Please give an estimate of the total farm land
area (in hectares) NB. 2.5 acres = 1 hectare

Can you give us your total animal stock numbers on the premises in the following categories:

. . . Not accessible to public
Accessible to public on visits

) These cannot be seen or
Either to see or touch
touched

- Adult cattle born
before 2010

- Replacement cattle
born 2010

- Calves born 2011

- Adult sheep born
2010 or before

— Lambs born 2011

- Adult pigs born 2010
or before
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Piglets born 2011

Adult goats born
2010 or before

Goat kids born 2011

Total number of
other ruminants
(alpaca etc)

Adult horses or
ponies

Foals born 2011

Adult donkeys

Donkey foals

Total chickens

Total ducks

Total other poultry
or fowl

Total ornamental
birds

Total pet rabbits

Total guinea pigs

Total other small
“furry” animals

Total reptiles

Others (specify)

1-3 full 4 -15 More than Number part-time/
8 | How many people work on the farm? . ) .
time full time | 15 fulltime | other temporary
Have you given in the past 12 months We have a
9 o ) ) To all F/T only ] None
training to staff in public safety? safety officer
Do you use a Health Plan written for the farm with
10 | assistance from the farm’s veterinary surgeon to manage Yes No Incomplete
the health of your livestock?
11 | Where is your farm? England Wales Scotland
Do you sell from the farm any agricultural products (meat
12 | or milk, etc.) that are produced to standards specified to Yes No

you by supermarkets.
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13 Have your livestock been accessible to the public by any of the following means in the past ves o
12 months and in what circumstances? (select all that apply)
- Do you allow visits by school groups of children to touch the animals a a
- Do you allow visits by school groups of children to see the animals a a
- Do you allow children <10 years old into the pens with ruminant animals a a
- Do you allow children <10 years old to bottle feed lambs a a
- Do you have signs warning visitors of health hazards from animal infections a a
- Do you have hot water hand-washing facilities for visitors throughout the farm a a
- Do you have cold water hand-washing facilities for visitors throughout the farm a a
- Do you open the farm on LEAF open days d a
- Do you run a farm produce shop from the premises d a
- Isthere a water source(s) on your land used for private water supply to a house(s) d a
- Does your land includes public footpaths d a
- Does your land includes ground for camping, caravanning a a
- Does your land includes fixed holiday accommodation a a
- Are public to animal contact areas supervised continually by staff a a
- Do you have double fencing to separate the animals from picnic/lunch areas a a
- Are your premises known to the local authority as an Open Farm a a
- Do you provide protective overshoes for all visitors a a
- Do you have disinfectant footbaths at entrances to pens a a
- Do you have a safety consultant a a
- Isthe revised AlS23 an improvement on the advice available in 2010 a a
- Other, comments
u a
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What proportion of your farm income is dependent on this opening to the
14 . 100% | 50-99% | 5-49% | <5%
public?
If answers to Q13 includes at least three ‘yes’, please ask:
1s Would you be willing to participate in a workshop on E. coli 0157 to get more v N
es o}
information and to share your opinions?

Now | would like to ask where you get General Agricultural information from

16 You get general information for managing the farm from: frequently infrequently | never
Attending open days, or farm demonstrations a a a
Meeting with other farmers a a a
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) Q d d
Searching the internet a a a
By asking agricultural consultants Q a a
By asking sales people a a a
By asking a veterinary surgeon a a a
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, . . .
Welsh Government.)

From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) a d d
Others
a a a
(which?):
Now can | ask you about E. coli 0157
Below there are some comments gathered from a Neither
variety of sources. Please tell me whether you | Strongly . agree Strongly | Don’t
. . . Disagree Agree
strongly disagree, disagree, agree, strongly agree, or | Disagree nor Agree | know
are unsure in response to the following statements: disagree
17 | E. coli 0157 causes diarrhoea in calves a a a a a a
18 | E. coli 0157 causes mastitis in cattle a Q Q a a a
19 | E. coli 0157 causes disease in cattle a Q Q a a a
20 E. coli 0157 causes disease in people 0 0 0 0 0 0
Livestock are an important source from which E. coli
21 | 0157 spreads Q u u Q Q Q
22 E. coli 0157 can be present on raw meat 0 0 0 0 0 0
23 | E coli 0157 can be present in raw milk 0 0 0 Q Q Q
24 | E. coli 0157 may contaminate rural drinking water a a d a a a
I5 E. coli 015.7 may contaminate produce such as lettuce, 0 0 0 0 0 0
apples, spinach
26 Pgople togchmg calves/ cows may become infected 0 0 0 0 0 0
with E. coli 0157
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Now can | follow up to ask about your attitudes to the following
These are some comments gathered from a Neither
variety of .sources. P!ease state whether you Strongly ' agree Strongly Don’t
strongly disagree, disagree, agree, strongly | _. Disagree Agree
. Disagree nor Agree know

agree, or are unsure in response to the ]
following: disagree
Your business would be adversely affected if E.

27 | coli 0157 infection in a person was linked to your Q a a a a a
farm

)8 Do you believe E. coli 0157 might be present in 0 0 0 0 0 0
cattle on your farm?
Do you believe that farms which welcoming public

29 visitors pose a greater risk to human health than 0 0 0 0 0 0
farms that do not welcome visitors
For you it is very important that you take action to

30 control the infections in animals that may affect 0 0 0 0 0 0
humans
If you used control measures for E. coli 0157 in

31 cattle on-farm the price for your produce might 0 0 0 0 0 0
increase
If you used control measures for E. coli 0157 in

32 cattle on-farm it would enhance your reputation 0 0 0 0 0 0
with consumers/customers
If you used control measures for E. coli 0157 in

33 | cattle on-farm then visitors might increase Q u Q Q Q Q
If you did not use control measures for E. coli

34 0157 in cattle on-farm, you might get sued in the 0 0 0 0 0 0
courts
If you did not use control measures for E. coli

35 0157 in cattle on-farm, you might lose the single 0 0 0 0 0 0
farm payment
Who do you think would benefit the most from Farm Meat/Milk Food )

36 . . . Public | Government All
on-farm controls to reduce E. coli 0157 in cattle? owners | Processors | Retailers
Who do you think is responsible for controlling E. Farm Meat/Milk Food .

37 . . Public | Government All
coli 0157 on-farms? owners | Processors | Retailers

Now may | ask about who or what has influenced your business
38 | During the past five years have the following had an effect on the way you manage your business?

- Government or European animal health regulations

Not affected

Slightly affected

Much affected

- Reports of E. coli 0157 outbreaks or incidents

Not affected

Slightly affected

Much affected

- Experience of E. coli 0157 outbreaks or incidents

Not affected

Slightly affected

Much affected
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- Incidents of E. coli 0157 that occurred on your farm Not affected Slightly affected Much affected

39 | What did you change?

Now I’ll read you some background information on E. coli 0157 that is written by experts and given to everyone.

. E. coli 0157 was first seen as a cause of human illness in 1983 in USA.

. It is a bug that can cause serious illness or even death in people but no disease for farm livestock.

. Cases of human infection have increased in recent years and serious outbreaks have occurred in UK.

. The background levels of infection are around 1200 people affected each year in UK.

. E. coli 0157 is often considered a problem of food contamination but many individual infections occur in
people as a result of direct exposure to farm animals or farm environments.

. Although cattle and sheep are the main carriers of E. coli 0157, it has also been found in wild animals
living near to farmland.

. A small number of E. coli 0157 bugs can cause illness in humans. These numbers are so small they will
not be visible as dirt.

. Exposure to infection would have been less common in previous farming generations and living or

working in the countryside does not guarantee protection against illness.

Now I'd like to ask your opinions about E. coli 0157 control

their livestock. Can we ask your thoughts of using these on your farm?

The following are two examples from around the world of how cattle farmers are trying to control E. coli 0157 in

A treatment such as two doses of vaccine that would cost £5 to buy for each . -
. L. willing to not willing to
40 | animal every year and that is given by you to cattle between 3-18 months old. . .
use this use this
You would be:
If the answer is ‘not willing to use this’, please could you say:
To what extent do you agree or disagree with each of the Neither
following statements with respect to vaccination? Strongly | . disagree Strongly | Don't
. Disagree Agree
disagree nor agree | know
agree
The cost is too expensive 0 0 0 0 0 0
Doing this would take too much time 0 0 0 0 0 0
| would need more information before using a vaccine 0 0 0 0 0 0
| would be encouraged to use vaccination if it was used by
other farmers that | know a Q a Q Q Q
| would be encouraged to use vaccination as part of a
national program to benefit the reputation of the industry u Q u Q Q Q
Other
(which) d a d a a a
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Additives can be given on a daily basis in feed or water for a group of

not willing to use

41 willing to use this
animals and would cost £15 per year per animal. You would be: 8 this
If the answer is ‘not willing to use this’, please could you say:
To what extent do you agree or disagree with each of the Neither
following statements with respect to additives? Strongly | . disagree Strongly | Don't
. Disagree Agree
disagree nor agree | know
agree
The cost is too expensive Q 0 Q Q 0 Q
Doing this would take too much time 0 0 0 Q 0 Q
| would need more information before using additives 0 0 0 Q 0 Q
| would be encouraged to use additives if it was used by
other farmers that | know - g - Q a Q
| would be encouraged to use additives as part of a national
program to benefit the reputation of the industry u Q u a Q a
Other
(which) d a d a a a
Next are examples of how cattle farmers are improving hygiene and that may help with E. coli 0157 control.
Can we ask you about your thoughts of the practicality of applying these on your farm?
Not at .
Please consider the following according to how ideal all Of little | Moderately Practical Very
they would be to you: . practicality | practical practical
practical
Keeping bedding dry and replacing contaminated/wet
gp | CEPINB ECAING CTY and Tepacing / 0 a Q a a
bedding on a daily basis
Separating animals into different age groups for the
43 | majority of the time u Q u Q Q
Reducing your current livestock numbers kept in
44 | cattle sheds a Q a Q Q
45 Reducing your current livestock numbers on the farm 0 0 0 0 0
46 | Cleaning water troughs daily a a a a a
47 | Cleaning feed troughs daily Q a Q a a
48 Disinfecting the animal sheds/pens weekly 0 0 0 0 0
Quarantine and testing of livestock brought to the
50 Applying slaked lime to animal bedding every 3 weeks 0 0 0 0 0
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i i More
To ensure that E. coli 0157 is not present on your ‘ Less than £5 to
51 | farm, how much would you be willing to spend per | Nothing £1 flto£5 £10 than
animal per year? £10
To ensure that E..coli 0157 is not prc.as.ent on your 1 day/ 30 min/ 30 min/ | 30 min/
52 | farm, how much time would you be willing to spend | None
. . year month week day
in controlling it?

Please, let us know if there are any measures that you use that you believe help control or prevent E. coli 0157

infection

We have almost finished but may | ask if you have tried to get information that is specific to E. coli 0157

53 | Had you heard of E. coli 0157 before we contacted you? yes no
If answer to question 50 is ‘yes’ then:
food .
) . . human animal
54 | The last time you heard of E. coli 0157 was it about? ] contam- ]
iliness o illness
ination
Where have you obtained useful information on E. coli 0157:
55 . Yes No
(Multiple responses allowed)
Attending open days, or farm demonstrations a a
Meeting with other farmers a a
From articles in the media (Press, Magazines (Farmers Weekly etc.), Radio, TV) a a
Searching the internet a a
By asking agricultural consultants a a
By asking sales people a a
By asking a veterinary surgeon a a
From Government information sources (e.g. FSA, DEFRA, RERAD, DARDNI, Welsh 0 0
Government.)
From industry organisations (e.g. AHDB, QMS, NFU, NFUS, NFU Cymru, NAFN) a a
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Finally may | ask

Leave
) o Increase Maintain Reduce | Don’t .
56 | Do you intend to change your farm size in the next 5 years? . . . farming
size size size know .
busines
Do you intend to change public access to the farm in the next 5 ,
57 Increase | Stay same | Reduce Don’t know
years?
Do you think that E. coli 0157 control measures on your farm in the ,
58 ] Increase | Stay same | Reduce Don’t know
next few years will?
59 | What was the total number of public visitors to the farm in 2010?
60 | What proportion of these public visitors were children <10 years old

Would you like to add anything else?

That completes the survey. Thank you very much for your time today.

If you have questions about E. coli 0157 and wish to obtain more advice or information please

email chris.low@ed.ac.uk
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