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Agriculture, of all UK industries, has the highest rate of fatal accidents. This study has examined farmers’ 
attitudes, and the underlying influences, to identify how these might be changed to help improve safety in 
the industry. 

A literature review showed that people’s perceptions of risk are influenced by social, cultural and group 
processes but no studies look specifically at perceptions of risk and attitudes to safety among farmers. 

The main study examined the influences on farmers’ attitudes based on interviews with 35 farmers either 
at their farm or at livestock markets in the South West and South East of England. The sample covered 
farmers on small and large farms. 

The study found that overall the farmers had positive attitudes and behaviours with respect to safety. 
However, negative attitudes and behaviours emerged in specific areas such as the use of guidance and 
health. Analysis revealed that farmers with negative attitudes to guidance and health are strongly influenced 
by other farmers and members of their family respectively. Farmers with positive attitudes and behaviours 
in all areas are likely to acknowledge a strong influenced of HSE. Furthermore, many farmers are influenced 
by HSE in that they know they need to comply with regulations. This knowledge was gained primarily 
through HSE’s website and their agriculture Safety Awareness Days (SADs). 

The recommendations suggest how HSE can use its website and SADs to further advantage by targeting 
particular areas where farmers have negative attitudes and behaviours. In addition, examples of good 
practice that emerged from the interviews with the farmers are provided. 

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its contents, 
including any opinions and/or conclusions expressed, are those of the authors alone and do not necessarily 
reflect HSE policy. 
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EXECUTIVE SUMMARY 

BACKGROUND AND STUDY DESIGN 

The agriculture industry has a disproportionately high number of deaths and serious injuries 
when compared with other industrial sectors. The fatal injury rate, at 9.2 per 100,000 workers 
in 2001/2, is the highest for all British industries.  Furthermore, during the period 2000-2001 
there was a 20% increase in the number of fatal accidents in agriculture.  Many of these 
accidents stem from farmers, both employers and employees, having negative attitudes to health 
and safety.  Consequently, HSE commissioned this research to understand the basis of health 
and safety attitudes in the industry and to identify the most influential, authoritative and reliable 
methods of communication with farmers to effect positive change.  This was achieved with an 
initial literature review followed by the main study which used interviews to explore the 
influences on farmers’ attitudes. 

The literature review looked at the psychological and risk management literature to examine 
why people take risks when they are aware of the hazards and how risk perceptions and attitudes 
can be changed. This revealed that most theories now accept that perceptions of risk are 
influenced by factors such as social, cultural and group processes and not just individual 
processes.  It also emerged that there is limited hard research evidence on the underlying causes 
of farm accidents, attitudes among farmers and how improvements can be made. 

The study used the findings from the literature review as a basis to investigate the nature of 
farmers’ attitudes to safety, what influences these attitudes and how this affects their behaviour. 
Thirty five farmers participated in the study with half the sample being from the South West of 
England and half from the South East of England to account for regional differences between 
the farming activity and structures.  Furthermore, the sample was split in terms of size with half 
the farmers from large farms and half from small farms. For the purposes of the study, a small 
farm is defined as an owner/self employed farm and a large farm is defined as one with multiple 
employees. 

On the basis of the literature review and HSE literature, semi structured questions to interview 
the farmers were developed. The questions were designed to tap into the individual attitudes 
that farmers hold and their behaviours towards core safety issues.  In addition, the questions 
assessed the information sources which influence and shape these attitudes and behaviours to 
determine the social, cultural and group processes that influence the farmers’ attitudes and 
behaviours and, hence, their perceptions of risk. 

PRINICPAL FINDINGS 

The following main findings emerged from the interviews: 

•	 Almost all the 35 farmers within the study achieved overall positive ratings for 
attitudes and behaviours.  One farmer from a small farm in the South West achieved 
negative behaviour ratings and three farmers from the South West achieved overall 
negative attitude ratings. 

•	 The majority of the farmers (89%) have access to the Internet.  Seventeen of these 31 
farmers believed the Internet has changed the way they work while 14 believed it had 
not changed the way they work. 
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•	 The most common newspaper or magazine read by the farmers is Farmers Weekly. 
Half of the farmers believed it is useful because it is from a farming perspective and 
provides good information and articles on farming. 

•	 With one exception, all the farmers have positive attitudes and positive behaviours to 
training.  However, some farmers have only ever had informal training provided by 
family members or other farmers. 

•	 Attitudes and behaviours to guidance and health are equally split between positive and 
negative for the farmers in the study. 

•	 With two exceptions, all the farmers have positive attitudes to PPE and the need for 
machine guards with farming machinery. 

•	 Of the seven farmers who achieved the highest behavioural ratings, four have had 
accidents on the farm, or knew of someone who has had an accident,, and have 
changed their behaviour accordingly. 

•	 In contrast, of the farmers who gained the seven lowest behavioural ratings, three have 
had an accident or knew of someone who has had an accident but, nevertheless, did 
not change their behaviours as a result. 

•	 The three strongest influences on the farmers in the study are found to be the 
individual, the weather and the supervisor/farm owner. 

•	 The three strongest influences on the farmers, as determined by the options presented 
to them during the interview, are the need to comply with regulations, other farmers 
and the family. 

•	 The three weakest influences on the farmers are radio/television programmes, 
radio/television adverts and safety exhibits. 

•	 There are three areas where farmers have had changes in attitudes over time.  These 
are their attitudes to pressure in the industry, attitudes to the use of PPE and attitudes 
after having had an accident, as discussed above. 

•	 Only three farmers achieve positive attitudes and behaviours for all the core safety 
issues in the study.  Of the three, two cite HSE and DEFRA as their first and second 
most significant influences respectively. 

•	 Nine farmers state that their family is their greatest influence.  Although they have 
overall positive attitudes, seven have specifically negative attitudes to health. 

•	 Seven farmers state that other farmers are their biggest influence. Although they also 
have overall positive attitudes, six have negative attitudes to guidance. 
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RECOMMENDATIONS 

On the basis of these findings, the following recommendations are made to indicate where 
resource could be directed to influence attitudes and improve safety in the industry. 

•	 Many farmers are strongly influenced by HSE in that they are aware of the need to 
comply with regulations. This is evidenced by the finding that there are links between 
behaviours and attitudes for training, guidance and PPE which are all overseen by 
HSE and by regulations. The awareness is gained primarily from HSE’s website and 
from the safety awareness days (SADs) run by HSE. Thus, HSE needs to take 
advantage of this by using these two information sources to build upon and influence 
farmers’ attitudes and improve safety in the industry. 

•	 The awareness of regulations has led to the majority of farmers in the study having 
positive attitudes to behaviour and PPE. However, this is due to the prominent, 
conspicuous nature of the use of PPE rather than legislative reasons.  Hence, HSE 
does not need to prioritise improved attitudes and behaviours in this area. 

•	 Many farmers read Farmers Weekly and state it influences them because it is from a 
farmer’s perspective.  In contrast, HSE guidance is seen as not being from a farming 
perspective and impractical.  Subsequently, HSE should look into transmitting their 
messages through Farmers Weekly in the form of adverts or articles. 

•	 Farmers who are strongly influenced by other farmers are likely to have negative 
attitudes to guidance. Using Farmers Weekly to disseminate HSE’s message will not 
only get through to farmers on a large scale but will also tackle the issue of negative 
attitudes to guidance among farmers. 

•	 Television and radio programmes and adverts are weak influences on farmers due to 
the belief that they are not realistic and not applicable to farming. Thus, this approach 
should not be taken by HSE if looking to influence farmers’ attitudes and behaviours. 

•	 Many farmers have only received informal training from members of their family or 
other farmers despite having positive attitudes and behaviours to training.  The SADs 
provide an opportunity for farmers to receive training from HSE.  This can add to the 
informal training that farmers currently receive and will provide an opportunity for 
HSE to influence the mental models of farmers who they will not normally be able to 
reach.  This can also address the issue of the cost of formal training since, at least to 
date, they are provided at no cash cost to the farmer. 

•	 The majority of farmers in the study have access to the Internet and use it for work 
purposes.  This is reflected in the finding that HSE’s website is one of the sources 
farmers use to be aware of the need to comply with regulations.  Furthermore, two 
farmers introduced safety measures and practices on the basis of information they had 
gained from HSE’s self assessment tool which is only available on its website. 

•	 Farmers who are strongly influenced by their family are likely to have negative 
attitudes to health despite positive attitudes in other areas.  In addition to using SADs 
and Farmers Weekly to convey information about the health risks of working in 
agriculture, HSE need to look into using their website to target members of farmers’ 
families as well as the farmers themselves. One option to achieve this is by 
developing specific web pages for farmers’ wives providing information on how they 
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can help farmers and to point out the health risks and appropriate controls when 
working in agriculture. 

•	 Many farmers have not changed their behaviour despite having had an accident or 
knowing of someone who has had an accident.  This is primarily due to commercial 
pressures and the fact that changing behaviours will frequently involve taking more 
time to complete a task.  Although it is not possible for HSE to change the commercial 
pressures that exist in agriculture directly, they can make farmers understand the long 
term economic costs of having an accident by again using Farmers Weekly, HSE’s 
website and SADs to get the message across.  In addition, these methods can be used 
to make farmers realise that accidents are not accidents are not ‘part and parcel’ of the 
job and that with the right attitudes and behaviours they can be avoided. 

•	 Farmers from small farms are more likely than their counterparts from large farms to 
state that their biggest influence is themselves.  An explanation for this could be the 
fact that farmers on small farms are more likely to work on their own and make their 
own decisions while farmers in large farms may work for supervisors or farm owners 
who make the decisions on how the work should be undertaken. This suggests that 
HSE will need to target supervisors and farm owners, as well as individual farmers, to 
transmit their messages across to large farms 

•	 Farmers from the South West are more likely than farmers from the South East to cite 
the weather as a strong influence on their work.  By targeting the farmers in the South 
West through specific SADs, there may be good practice information which will make 
them less reliant on the weather or less vulnerable if working in bad weather. 
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1 INTRODUCTION 

1.1 INTRODUCTION 

In June 2000 the Health and Safety Commission and the Health and Safety Executive (HSC/E) 
launched the Revitalising Health and Safety Strategy Statement (RHS) which outlined a series 
of targets to improve health and safety performance over the next ten years. These targets 
included reducing the number of working days lost from work-related injury and ill health, and 
reducing the incidences of work related ill health.  To achieve these targets HSC/E have taken 
action that includes identifying priority programmes where significant improvements in health 
and safety are needed for the targets to be met. Due to the high level of fatal and major 
accidents, and cases of ill health in the industry, agriculture has been targeted as one of the eight 
priority programmes by HSC/E. 

As a result of this target, HSC/E’s 2002 Strategic Research Outlook document invited proposals 
seeking research to identify the most effective methods of changing health and safety attitudes 
in agriculture. BOMEL Limited was subsequently awarded the contract to conduct a study 
examining the influences on farmers’ attitudes and behaviours under contract number 
4462/R62.098. 

Thus, this report describes a study into the influences on farmers’ attitudes and behaviours. 
Before commencing the study, a literature review was conducted in order to provide a 
comprehensive review of risk perception and attitudes to safety in the agriculture industry. As 
well as providing information on why people take risks, the literature review will be used as a 
platform to determine the issues to be explored in the study to determine the format of the 
methodology. 

1.2 BACKGROUND 

The importance of health and safety in agriculture is stated by the World Health Organization 
(WHO) which identifies four characteristics of work that impact on occupational health and 
safety. These are technology to increase production, prolonged working hours and 
overexertion, exposure to the ambient environment, and working and living close to animals. 
The Rural Industries Research and Development Corporation (RIRDC) of Australia state that 
these four characteristics and their implication for risk are particularly relevant to agriculture. 
They point to mechanisation/use of agriculture and veterinary chemicals, stress and fatigue, 
weather/natural environment exposure, and animal borne disease/handling injury as 
corresponding with WHO’s four characteristics respectively. 

This is echoed by figures from the UK which show that with a fatal injury rate of 9.2 per 
100,000 workers, agriculture has a workplace accident record that is higher than any other 
industrial sector.  The Health and Safety Executive (HSE) attribute this to the following causes: 
transport (being run over or vehicle overturns); falls from height (eg. through fragile roofs or 
trees); being struck by moving or falling objects; contact with moving/unguarded machinery; 
livestock related fatalities; and electrocutions.  The relatively high number of fatalities is 
illustrated in Table 1.1 which provides a six-year comparison of the total number of fatalities in 
agriculture. 
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Table 1.1 Number of fatalities in agriculture over the last six years


Total fatalities 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 

Agriculture 51 55 44 53 41 38 

There is a need to explore whether the accidents and fatalities in agriculture arise from negative 
attitudes to health and safety among employers and/or employees. Prior research has indicated 
that farmers are aware of the hazards they face in the course of their day to day work but do not 
modify their behaviour accordingly by working safely and avoiding these risks. 

This suggests potential to improve the culture within the industry to address farmers engaging in 
unsafe acts despite being aware of the hazards.  However, evidence is needed of the principal 
influences which affect farmers’ behaviours. This research was therefore devised to explore the 
influences on farmers’ attitudes to core safety issues, what influences these attitudes and how 
they affect behaviour. The results will help in understanding the influences that exist within the 
industry and so that positive health and safety attitudes can be integrated within the working 
culture. 

1.3 OBJECTIVES 

The overall objective of the study is to provide an understanding of how attitudes in farming 
influence safety. Within this overall objective there are a number of secondary objectives: 

• To tap into the attitudes among farmers that are detrimental to safety 

• To establish how these attitudes determine behaviour 

• To identify what influences these attitudes 

• To determine how these attitudes can be changed to improve safety 

1.4 SCOPE OF WORK 

To address the objective of the study, the research will examine farmers’ influences on their 
behaviours and attitudes with the following processes: 

• Literature Review 
This entails understanding the influences on farmers’ health and safety in two stages. 
Firstly, the psychological literature is examined to determine why people take risks. 
Secondly, studies into changing attitudes in farming and the offshore industry are 
examined. 

• Interviews with farmers 
The interviews use semi-structured questions which enable the farmers’ attitudes to be 
explored in detail.  The farmers are split into small farms and large farms and whether 
they work in the South West of England or the South East of England.  In the first 
instance a pilot interview will be conducted to determine whether the questions are 
providing the required responses.  The results from the pilot will be used in the final 
analysis. 
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• Analysis 
Thematic analysis will be undertaken on the interview results due to the qualitative 
nature of the research. This entails studying the results and extrapolating the themes 
that emerge. Where appropriate, descriptive statistics will also be used to illustrate the 
findings.  In addition to influences on negative behaviours and attitudes, the research 
will obtain information on positive attitudes in the industry and examples of good 
practice as applicable. 

The results will be analysed in the context of the findings from the literature review 
and will provide information on farmers’ attitudes, how they are formed and 
influenced, and how they affect behaviour. Thus, it will provide an insight into why 
farmers recognise hazards yet still take risks. 

• Final report 
The report will be provided with the literature review. Further to outlining the 
methodology and analysis, the report will provide recommendations regarding specific 
interventions that HSE can implement to promote safety in the industry by influencing 
farmers’ attitudes and hence encourage greater levels of safety in the industry. 

1.5 REPORT LAYOUT 

Section 2 of this report presents the literature, highlighting the principles of risk and the 
understanding of how risk taking is influenced and manifested in different industries and 
contexts. The design of the research approach and structuring of the interview schedules 
adopted with the farmers in this study is described in Section 3. Section 4 presents the survey 
findings in terms of influences on farmers’ attitudes to safety.  These are interpreted in Section 5 
against the backdrop of the established literature and using and Influence Network to structure 
the findings.  The conclusions are then set out against the agreed study objectives.  In Section 6, 
principal routes of influence are drawn out through which attitudes may be changed with 
positive effect on safety. Section 7 presents specific recommendations. 
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2 LITERATURE REVIEW 

2.1	 INTRODUCTION 

2.1.1	 Background 

A literature review was conducted to obtain background information on attitudes and why 
people take risks when they are aware of the hazards in general, and in framing specifically.  In 
addition, the literature review helps place the findings of the research in context. 

Farming is an inherently dangerous profession due to the need to work with potentially 
dangerous machinery, chemicals, livestock, working at heights or near pits and silos, and the 
effects of environmental factors such as bad weather, noise and dust.  Added to these everyday 
farm hazards are those generated by the increasing industrialisation of farming such as larger 
machinery, increased land and capital intensiveness, concentrated livestock production and 
fewer farmers (Hodne, 1999). Agriculture has the highest rate of fatal injuries of all industrial 
sectors (HSE, 2004) and is thus targeted as one of the Health and Safety Executive’s (HSE) 
priority programmes in response to the ‘Revitalising Health and Safety Strategy’ (Health and 
Safety Commission, 2000).  Furthermore, financial stressors due to market forces, the political 
and economic power of agribusiness monopolies who demand low raw material prices, and the 
foot and mouth epidemic in the UK in 2001, underline the ongoing need for attention to the 
effects on farming safety. 

Although there is agreement on the hazardous nature of agriculture as an occupation, Green 
(1999) states that at the time of writing, very few researchers have attempted to examine 
thoroughly the factors that contribute to health and safety practices, and that there are few 
studies of the attitudes to health and safety among farm workers.  Furthermore, Green argues 
that understanding how farmers assess their occupational risk and decide how to carry out 
farming duties is essential for developing effective interventions to promote health and safety in 
the farm. This is echoed by Flin and Mearns (1994), who state: 

“Those who promote and regulate health and safety need to understand how people 
think about and respond to risk. Without such an understanding, well intentioned 
safety policies may turn out to be ineffective. Technological experts use an intellectual 
discipline known as risk assessment to analyse the special qualities of today’s modern 
hazards, however, most people rely on intuitive risk judgements, known as risk 
perceptions to assess and evaluate hazards in their everyday life”. 

The extent of research into perceptions of health and safety are examined in this report which 
reviews the literature relating to attitudes to health and safety among farmers. This is achieved 
by initially defining the terms risk, risk perception and risk communication. The psychological 
literature is then examined to address issues such as why people take risks and how attitudes 
and behaviour are interlinked.  Research from other industries related to attitudes to health and 
safety are also examined to see how they have addressed the issue. 

Hence, the literature review has the following strands: 

•	 Why people take risks, even when they are aware of the hazards. There is little 
research in terms of agriculture so a focused search of the psychology literature is 
necessary to identify factors that affect risk perception and attitudes in general. 
Emphasis is placed on how attitudes are formed and how they affect behaviour – 
particularly behaviour which may be detrimental to the person’s safety in some way. 
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•	 How risk perceptions/attitudes can be influenced and changed. This looks at other 
industries such as chemical/nuclear/offshore industries that are further developed in 
terms of health & safety and systems compared with agriculture. 

By way of introduction, this section addresses some basic principles about risk, risk perception, 
risk communication, safety culture and attitudes. 

2.1.2	 What is risk? 

The Royal Society defines risk as ‘the probability that a particular adverse event occurs during 
a stated period of time, or results from a particular challenge’ (Royal Society, 1992). They 
also refer to the British Standards definition of risk, ‘A general concept of risk is the chance, in 
quantitative terms, of a defined hazard occurring. It therefore combines a probabilistic 
measure of the occurrence of the primary event(s) with a measure of the consequence of 
that/those event(s)’. 

Although there is no disputing the above definitions of risk, there has been debate about the 
various types of risk that exist, particularly in relation to ‘objective risk’ and ‘subjective risk’. 
Objective risk refers to the ways in which the mathematic probability of the occurrence of an 
accident or exposure can be expressed. Examples include annual fatalities, probability of injury 
when exposed to a particular hazard and levels of life expectancy.  Subjective risk refers to the 
psychological dimension associated with perceived danger or risk and the need to account for 
individual differences. 

Historically, there has been a distinction between objective and subjective risk, but it is 
increasingly being accepted that the human and social factors that are associated with risk 
perception need to be examined in addition to the objective factors such as probabilities and 
consequences. Thus, the boundaries between the two are becoming more vague. Pidgeon et al 
(1992) argue that this is reflected in the rising number of studies which are accounting for the 
growing significance of social, cultural and environmental factors when attempting to 
understand risk perception and the move away from studies in risk perception which are 
grounded in the discipline of psychology, particularly the cognitive paradigm. 

Falconer (2002) echoes this when she states that the ways individuals react to hazards are 
shaped by the value systems held by individuals and groups with most people belonging to more 
than one group.  For instance, these groups may include being a parent, being employed in an 
industry which has the potential to cause widespread damage in the event of an accident or 
being a member of an environmental pressure group.  She argues that membership of these 
groups is not mutually exclusive and that individuals can hold more than one opinion about the 
likelihood of a risk depending on which group they identify themselves with at the time.  ‘It is 
therefore clear that we cannot reduce risk perception to a function of mathematical probability’ 
(pp.2). 

In addition to the convergence of objective and subjective risk, Adams and Thompson (2002) 
propose three types of risk which they believe help to address the issues of risk management 
and risk perception. 

•	 Directly perceptible risks. These refer to risks that are dealt with instinctively and 
intuitively by human beings as a result of evolution and prior experiences. Examples 
include driving a car, riding a bike, or crossing the road – ‘we do not undertake a 
formal risk assessment before we cross the road’ (Adams and Thompson, 2002, pp.1). 
They add that these risks are very difficult and frustrating to manage by regulators and 
enforcing authorities such as HSE. Adams (1995) refers to the introduction of ABS 
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brakes as such an example.  When they were first introduced it was believed that their 
superior braking power would lead to a reduction in accidents, however, he argues that 
motorists have generally come to rely on the ABS as a safety benefit and that they 
consequently drive faster and brake later than previously.  Adams believes that 
directly perceptible risks present an intractable problem for risk regulators and 
managers because they are seeking to control the behaviour of individual risk 
managers who persist in making their own decision on what is safe and what is not. 

•	 Risks perceived through science. These are risks that cannot be seen by the naked 
eye and can only be seen with scientific training or the use of scientific instruments. 
Adams and Thompson refer to the example of cholera which can only be seen through 
a microscope and by someone with the scientific training to enable them to understand 
what they are looking at. 

•	 Virtual risks. The third type is used to describe risks about which scientists are 
ignorant or in dispute.  These include unconfirmed scientific hypotheses such as links 
between BSE and vCJD, popular fears such as living near mobile phone masts and 
superstitions such as walking under ladders. Although a few perceived risks persist 
despite being refuted by conventional science, Adams and Thompson argue that 
generally it is the risks that science cannot convincingly confirm that cause the 
greatest difficulties for regulators such as HSE. Although these risks may or may not 
be real, they have real consequences in the sense that individuals are still affected by 
these risks. 

The blurring of the distinction between objective and subjective risk and the three types of risk 
proposed by Adams and Thompson are generally accepted between the various disciplines and 
paradigms that deal with risk research when defining risk. 

2.1.3	 Risk perception 

Risk perception examines the views of individuals when they are asked to evaluate hazardous 
activities, substances and technologies and is influenced by a wide range of disciplines that 
include psychology, sociology, anthropology and geography. 

The Department for Environment Food and Rural Affairs (DEFRA) provide a set of guidelines 
for environmental risk assessment and management (DEFRA 2002). They argue that it is well 
established that lay reactions to risk are significantly different from experts’ reactions to risk 
which are based on scientific probability estimates.  This is due to a large body of research since 
the 1960s which has shown that the differences between the lay and expert judgements on risk 
can be attributed to the complex perceptions of risk that the two groups apply.  The document 
states that these perceptions are driven by a complex mixture of factors which include 
individual attitudes and beliefs as well as wider social and cultural values.  Furthermore, these 
risk perceptions may be based on accurate or inaccurate information and are multidimensional 
with particular hazards meaning different things to different people.  Hence, they argue that 
perceptions of risk depend not only on the physical characteristics of the hazard but are also 
determined by broader psychological and sociological considerations. 

DEFRA identify the following factors which they believe can influence risk perception: 

•	 Risks, which are involuntarily imposed such as pollution from a toxic waste plant, 
tend to be seen as less acceptable than voluntary risks such as abseiling or driving a 
car. 
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•	 Unfamiliar risks tend to cause great levels of concern.  e.g. The effects of genetically 
modified organisms (GMOs). 

•	 Activities which pose a threat of a dreaded form of death, injury or illness such as 
cancer, are viewed with alarm and are seen as less acceptable. 

•	 Man-made or technological risks such as pesticides or nuclear power stations are seen 
as less acceptable than natural risks such as floods or earthquakes. 

•	 A risk which may cause a single large scale consequence such as a plane or rail crash 
leads to more concern than risks which result in numerous smaller scale consequences 
such as car accidents. This is despite the fact that the latter may cause many more 
deaths than the former. 

•	 Risks which have delayed exposures and which can cause hidden or irreversible 
damage such as exposure to asbestos dust cause great levels of alarm. 

•	 Inequitable distribution of risks and benefits as a result of a particular activity is likely 
to make a risk less acceptable.  For instance, constructing a waste incineration plant or 
a major road transport route in a particular town or village will lead to high levels of 
concern among the residents that are affected. 

•	 Activities that pose a danger to certain groups of people such as children or pregnant 
women are less acceptable than risks which affect other ‘less vulnerable’ groups. 

•	 Risks which are the subject of controversy and contradictory information, such as the 
health effects of mobile phones, generally cause high levels of concern. 

By taking account of these influences on risk perception, the objective of communication from 
policy makers to the lay public can be addressed.  This is one of the main targets of risk 
perception research since it can be used to direct educational effort and resources, and to predict 
the public’s response to new technologies, events and new risk management strategies. The 
research into farmers’ influences, which forms the next phase of this study, will indicate which 
of these influences on risk perception reveal why farmers appreciate hazards but still take risks. 
For instance, it may be found that the risks in farming are seen as very familiar with farmers 
having a subsequent degree of complacency.  If this is the case then HSE will be able to direct 
their resources to making farmers aware of the hazards in farming and the resulting risks. 

2.1.4	 Risk communication 

The World Health Report (World Health Organization 2002) state that during the early 1990s in 
North America and Europe it became apparent that public perceptions of risk did not necessarily 
agree with those of the scientists whose authority was increasingly being questioned by both 
politicians and the general public. The report adds that by the mid 1990s, it became widely 
accepted that both the scientific approaches and public perceptions of risk were equally valid 
with, subsequently, the need for improving risk communication being seen as essential for 
resolving the differences between the various positions. 

Now that the need for effective levels of risk communication had been raised, the next stage was 
to define it.  Renn (1998) succinctly summarizes risk communication when he states that it is 
characterized by three main elements - informing (changing knowledge); persuading (changing 
attitude and behaviour); and consulting. The following statements reflect these three elements: 
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•	 to make sure that all receivers of the message are able and capable of understanding 
the meaning of the risk communication messages that they receive. 

•	 to persuade the receivers of the message to change their attitudes or their behaviour 
with respect to a specific cause or class of risks. 

•	 to provide the conditions for a dialogue on risk issues so that all affected parties can 
take part in an effective, competent and democratic conflict resolution process 

Powell (1996) states that one of the most difficult and time-consuming aspects of risk 
communication is that of developing accurate and comprehensive risk messages. Furthermore, 
the key aspect is that of recognizing that individuals are unique and respond to messages using 
their own filters of knowledge and experience.  He identifies a number of points which he 
believes risk messages should cover: 

•	 relate the message to the audiences’ perspectives, stressing information relevant to any 
practical actions that they can take 

•	 be communicated in clear and plain language 

•	 clearly state the existence of uncertainty 

•	 avoid risk comparisons which trivialize the concern 

•	 ensure completeness by referring to the nature of the risk, the nature of the benefits 
that might be affected if the risk were reduced, the available alternatives, uncertainty 
in knowledge about risks and benefits and management issues. 

Chartier and Gabler (2001) produced a review of current theory on risk communication for the 
Canadian Food Inspection Agency. They argued that risk communication is an interactive 
process of exchange of information and opinion among individuals and groups, and institutions. 
This process involves multiple messages about the nature of risk and other messages that 
express concerns, opinions, or reactions to risk messages or to legal and institutional 
arrangements for the management of risk.  They point to trust as being the most important factor 
in determining the effectiveness of risk communication messages. This is characterized by 
perceived competence, objectivity, fairness, consistency and goodwill. 

The majority of research confirms that the Government is considered by the public to be a less 
than trusted source of risk information and this is largely due to the memory of wrong 
government decisions being more salient in the mind than correct decisions.  In addition, 
governments face several further challenges in the area of trust and credibility because they 
occasionally discourage including the public in the decision-making process.  Chartier and 
Gabler point out that studies in public trust have found medical professionals such as nurses and 
physicians are seen as being more expert and knowledgeable about risk elected officials and 
servants. Thus, they argue that building trust is the main focus of risk communication and must 
be a priority in the design of any risk communication strategy. 

Pidgeon et al (1992) claim that at first sight the task of communication may appear trivial since 
most individuals are involved in conducting day-to-day interaction with family, friends and 
colleagues.  However, they stress that it is no easy matter to define risk communication because 
of the diverse audiences who may hold different values and frames of reference with regard to 
the problem, and because multiple feedback channels and competing messages are available 
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They argue that several interrelated factors have led to the increase in research on risk 
communication over the last few years.  The first of these refers to the practical need for legal 
and moral requirements placed upon government and private industry to inform the population 
about the environmental, technological and health hazards to which they might be exposed. 
These communications have the aim of encouraging a particular behaviour to guard against risk 
such as the use of condoms to prevent HIV infection.  The second factor in the emergence of 
risk communication research is the increase in the number of public policy dilemmas that have 
arisen from particular social concerns over risk.  For instance, the siting or expansion of a 
hazardous plant will require appropriate levels of communication being directed to the parties 
that are involved. Hence, this may lead to better mutual understanding and resolution of 
conflict between the two. However, Pidgeon et al accept that the issue of who communicates 
what, and to whom, raises potentially controversial ethical issues. 

Despite the difficulties with defining risk communication, Pidgeon et al (1992) state that the 
research has generally identified four partially overlapping conceptual approaches to the issue. 
The simplest approach defines risk communication using an engineering communications 
framework.  This entails a ‘top down’ approach whereby messages about a specific hazard or 
risk are transmitted in one direction from an expert to the layperson.  Typically this approach 
focuses on the characteristics of the source, the channel, the message, and the receiver that may 
enhance or hinder the communication of the risk.  In contrast, the second approach stresses the 
processes of communication within a two-way exchange or dialogue between the expert and 
layperson. As a minimum this approach highlights the crucial role that feedback and 
communication play in complex communications. At the most, it implies that risk 
communication requires a fluid and dynamic interchange of information between the parties to a 
risk issue or conflict with the aim of achieving mutual understanding. 

The third approach to risk communication stresses not only the exchange of information 
between the actors but also the broader institutional and cultural contexts within which risk 
messages are constructed, transmitted and entrenched. The implication with this approach is 
that predicting the outcome of any intended communication may often be far more uncertain 
than is suggested by the more simplistic top down model.  In addition, this approach accepts 
that all hazards have a history and that this influences the interpretations that are placed on 
particular messages at any particular time. 

The final approach to risk communication identified by Pidgeon et al views the process as part 
of the wider political processes that operate within a democratic society.  Risk communication is 
seen as an essential prerequisite to enable and empower risk-bearing groups in society in ways 
that allow them to participate more effectively in decision-making about risks. This approach 
highlights the question of whether public groups should be granted a right to be aware of the 
risks that they face and the issue of the precise role that the public play in risk-management 
decision-making.  Hence, ineffective risk communication can lead to many negative 
consequences which include high levels of public outrage, loss of trust in the experts, loss of 
credibility for the experts, and generally conflicts with the public. To avoid these negative 
consequences the complex issue of risk communication and its various influences need to be 
addressed as detailed above, particularly since, as stated earlier, farmers are aware of 
occupational hazards that exist but still take risks. The next phase of the study, which involves 
studying the nature of farmers’ attitudes to core safety issues, will provide an indication of 
which of the above approaches to adopt when communicating with the farmers.  Indeed, the 
diverse range of farming activities and individual farm workers suggests that it may be 
necessary to have an overlapping approach which combines all four. 
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2.1.5 Safety culture 

Safety culture background 
Since the Chernobyl nuclear disaster in 1986 the concept of ‘safety culture’ has received 
widespread attention from both the academic community and high-risk businesses across many 
domains. The International Atomic Energy Agency (IAEA, 1986) and the OECD Nuclear 
Agency (1987) both identified a ‘poor safety culture’ as a contributory factor to the fatal 
accident and since then, safety culture has been discussed in accident enquiries from the King’s 
Cross London underground fire to the Piper Alpha oil platform explosion in the North Sea (Cox 
and Flin, 1998; Pidgeon, 1998). 

Whilst academics and organisations actively attempt to define, measure and develop positive 
safety cultures, empirical efforts to study safety culture have been said to remain “unsystematic, 
fragmented and in particular under-specified in theoretical terms” (Pidgeon, 1998). 

Defining safety culture 
The Human Factors Working Group of the Advisory Safety in Nuclear Installations (ACSNI) 
(HSC, 1993) proposed a definition of safety culture that has now become the ‘market standard’ 
within UK industry.  It suggested that: 

“the safety culture of an organisation is the product of individual and group values, 
attitudes, perceptions, competencies and patterns of behaviour that determine the 
commitment to, and the style and proficiency of, an organisation’s health and safety 
management” 

However, despite this seemingly concise explanation, there is still no universally accepted 
definition of safety culture (Reason, 1998). Cox and Flin (1998) expand on this warning stating 
there is not yet sufficient hard (or published) data to test the reliability, validity and utility of 
existing definitions and measures.  Neither is there sufficient academic debate to establish a 
sound theoretical framework for those definitions and measures. 

The literature also uses the terms safety culture and safety climate interchangeably (Cox and 
Flin, 1998).  Reichers and Schneider (1990) have tracked the evolution of the two concepts and 
concluded that “culture exists at a higher level of abstraction than climate, and climate is a 
manifestation of culture”.  Cox and Flin (1998) offered a perhaps more useful analogy to aid 
understanding of the two concepts, describing culture as the personality of an organisation and 
thus a relatively stable state with climate a more transient mood state, sensitive to external 
pressures. 

Whilst the debate regarding the definition of safety culture and/or climate inevitably moves on, 
they still remain concepts with huge potential to change the way practitioners approach 
investigating the ‘safety health’ of their workforce.  It is therefore critical to arrive at a workable 
definition of safety culture that will facilitate practical measurement and evaluation of an 
organisation’s safety health.  In turn this will enable the identification of possible interventions 
to foster organisational safety improvements. 

Some of the more practical definitions of safety culture in the literature (Bate, 1992; Thompson 
et al., 1996) suggest two separate ways of treating safety culture: as something an organisation 
is (the beliefs, attitudes and values of its members regarding the pursuit of safety), and as 
something that an organisation has (the structures, practices, controls and policies designed to 
enhance safety).  Both of these are essential for working towards an effective safety culture. 
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For the purposes of recent research into work-related driving safety and the role of safety 
culture as an influence on lone drivers away from the company base, the following more 
digestible definition was developed: 

“the attitudes towards safety of employees at all levels of an organisation and the way 
in which these beliefs manifest themselves in actual safety behaviour, systems, policies 
and practice” 

Using this definition, safety culture should be visible at all levels of a company. Examples of 
safety culture 'characteristics' might be the safety policies and procedures issued by senior 
management, the commitment to implementing safety policy shown by line management and 
the willingness to comply with safety rules shown by the workforce. 

The ideal safety culture (Reason’s tri-partite structure of safety) 
Ideally a safety culture is the ‘engine’ that drives the system towards the goal of sustaining the 
maximum resistance towards its operational hazards, regardless of its current leadership style or 
fluctuating market pressures (Reason, 1998). Although hard to achieve, one should not stop 
trying. The power of such an engine relies on a continuing fear for the many entities that may 
penetrate, disable or bypass the system’s safeguards. In short, it means not forgetting to be 
afraid. 

In a system where bad events are infrequent, the best way to maintain respectful wariness is to 
gather the right kinds of data.  This means creating a safety information system that collects, 
analyses and disseminates information from incidents and near misses, as well as regular checks 
on the system’s vital signs.  These activities can be said to make up an informed culture – one in 
which those who manage or undertake the work have current knowledge about the human, 
technical, organisational and environmental factors that determine the safety of the system as a 
whole. In most important respects an informed culture is a safety culture. 

The single most important factor is trust, which only comes once a just culture has been 
engineered. An effective reporting system depends on how an organisation handles blame and 
punishment. Potentially, operating a ‘no-blame’ culture eats away at the credibility of 
management when continual rule-breakers get away with offending. Removing habitual 
offenders makes the work environment a safer place.  It also means the organisational culture is 
more likely to be perceived as a just one. 

A prerequisite for a just culture is that all members of an organisation should understand where 
the line must be drawn between unacceptable behaviour, deserving of disciplinary action, and 
the remainder, where punishment is neither appropriate nor helpful in furthering the cause of 
safety. 

Safety culture and accident causation 
Safety culture is believed to be a key predictor of safety performance (Advisory Committee for 
Safety in Nuclear Installations [ACSNI], 1993). A ‘good’ safety culture is therefore much 
sought after across many high-risk business domains in order to prevent incidents and accidents. 
However, as has been discussed, the concept generally remains the focus of much debate. 

As proposed above, if safety culture is the attitudes towards safety of employees at all levels of 
an organisation and the way in which these beliefs manifest themselves in actual safety 
behaviour, systems, policies and practice, this provides a palatable basis upon which to choose 
the most effective forms of safety culture measurement. 
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If a measurement is then made, the results will help provide a different perspective from which 
to evaluate an organisation’s existing safety systems. These evaluative findings should go some 
way to building a framework for intervention, help pinpoint possible system modifications and 
eventually aid improvement of overall organisational safety and thus reduce accident risk. 

2.1.6 Attitudes to safety and behaviour 

Attitude definition 
Attitudes are widely discussed throughout the social psychology literature, and thus many 
different definitions currently exist. However, most of those proposed describe an attitude as 
consisting of values, knowledge and behaviour. One clear definition of an attitude is: 

“certain regularities of an individual’s feelings, thoughts and predispositions to act 
toward some aspect of his environment” (Secord and Backman, 1969) 

Attitudes reflect a person’s tendency to feel, think or behave in a positive or negative manner 
towards the object of the attitude.  Attitudes can be held about the physical world, hypothetical 
constructs and about other people. They can also be held about organisational safety. 

Attitudes and safety culture 
Cox and Cox (1991) suggest that ‘constructive’ attitudes are probably the most important single 
index of the effectiveness of a safety culture as they result from all other contributory features. 
This view is reinforced by Lee (1994) and by Williamson et al (1997) who argue that attitudes 
are the most comprehensive and useful indicators of a safety culture. 

Williamson et al (1997) also go on to suggest that in understanding the safety culture or climate 
of a workplace, the perceptions and attitudes of the workforce are important factors in assessing 
safety needs.  In addition, safety solutions may fail if they do not take into account these 
prevailing attitudes and perceptions. 

Lee (1994) identified a series of groups of attitudes that are relevant to safety, including job 
satisfaction, stress, leadership style and communication, respect for safety, risk-taking and 
sensation-seeking, locus of control and fatalism. 

Harvey et al (2002) suggested that the number of groups of attitudes relevant to safety vary 
from two to nine and vary in nature, although most include job satisfaction, individual 
responsibility, management responsibility, leadership style and communication, commitment, 
risk awareness and risk taking (Cheyne et al 1998; Cooper and Phillips, 1994; Cox and Cox, 
1991; Dedobbeleer and Beland, 1991; Diaz and Cabrera, 1997). Whilst the debate regarding a 
definitive set of key safety attitudes moves on, developing an understanding of existing and 
apparent worker attitudes towards safety remains immensely valuable for businesses concerned 
with the safety health of their enterprise. 

Attitudes measurement 
Attitudes are most commonly assessed using a self-report questionnaire (Arnold, Cooper and 
Robertson, 1998). There are several techniques for ensuring that an attitude is measured 
properly. One of the most common and widely used techniques is the Likert scale sometimes 
know as a summated rating scale.  Respondents are asked to indicate their level of agreement 
with a particular statement on a 5-point Likert response scale. The options typically range from 
(1) ‘Strongly disagree’ to (5) ‘Strongly agree’. 

Although the self-complete questionnaire is a common way to measure attitudes, they may be 
defined and measured in many different ways (Assum, 1997). 
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It will be seen that the current investigation takes the Likert method of attitude measurement 
and combines it with a closely related attitude research method, the interview. The interview is 
semi-structured in nature in order to allow for some flexibility to probe and follow up on 
interesting points.  The Likert scale ensures reliable attitude measurement, whilst the interview 
technique itself allows for rapport building and informality between interviewer and 
interviewee. This creates a relaxed atmosphere in order to encourage an open and honest 
response from the interviewees. 

2.2 PSYCHOLOGICAL THEORIES OF RISK PERCEPTION 

2.2.1 Introduction 

The study of perception within psychology has traditionally been concerned with the way the 
individual uses their sensory organs to learn about the environment around them (Pidgeon et al 
1992).  In terms of risk perception, the focus is on the individual’s attention to, and processing 
of, the information relating to hazards in their environment.  This is influenced by information 
which is passed down from scientific communications, ‘significant others’ in the individual’s 
social world such as peers or other trusted figures and, increasingly, from the mass media. 
Thus, this stance would argue that external information on hazards and their effects are selected 
for attention and interpreted on the basis of individual cognitive processes which are shaped by 
external information sources.  

Pidgeon et al argue that although this analogy between ‘physical perception’ and ‘risk 
perception’ is useful for guiding research, there are limitations.  Firstly, they state that this view 
would incorrectly classify individuals as an ‘isolated cognitive being’ while in reality there are 
other factors such as social and institutional assumptions that come into play (this will be 
elaborated in further detail under Section 2.4 when discussing social and cultural approaches to 
risk perception).  Secondly, with traditional perceptual psychology, the stimuli monitored by the 
five senses are relatively easy to measure and can be objectively characterized. However, in 
contrast, with risk perception, the definition of the stimulus is far more problematic with 
objective measures of risk being subject to assumptions and judgements on the part of the 
individual. 

Subsequently a number of psychological theories of risk perception have emerged which have 
moved on from the traditional approach and accepted the influences of subjective judgements 
and assumptions.  These are discussed below. 

2.2.2 Judged fatality estimates 

This approach believes that the perceptions of risk can be understood by asking individuals to 
make fatality estimates for a wide range of hazards. Pidgeon et al (1992) cite Lichtenstein et al 
(1978) who conducted a study where they asked educated, lay participants to judge the annual 
number of fatalities in the United States from 40 different hazards ranging from heart disease 
and cancer, to smallpox and the effects of tornados.  The estimates were based on an anchor 
reference point of annual motor vehicle accident rates that were supplied to the participants. 
They were then compared with public health statistics which estimated the numbers of deaths 
and which were constructed by experts. 

The results showed that the lay participants tended to overestimate the number of deaths from 
infrequent causes such as tornadoes but underestimated the number of deaths from frequent 
causes such as cancer and diabetes.   In addition, the precise level of over/underestimation for 
the hazards displayed a systematic pattern.  For instance, approximately the same number of 
individuals die from botulism as smallpox vaccination in the United States every year. 
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However, the lay respondents only slightly overestimated the number of vaccination deaths but 
more heavily overestimated those from botulism. Similarly, a corresponding pattern emerged 
with estimates of the deaths from more frequent hazards such as homicides and diabetes.  Here 
it was found that participants heavily underestimated deaths from diabetes but only moderately 
underestimated the number of deaths from homicides. 

Lichtenstein et al refer to the concept of the ‘availability heuristic’ to explain the findings of 
their study.  This concept was developed by Tversky and Kahneman, (1973) and suggests that 
the perceived probability of an event occurring is determined by the extent to which it can be 
recalled or imagined. Thus, in the study, vivid and imaginable causes of death were perceived 
to be greater causes of death by the lay participants.  Pidgeon et al state that this works well 
under most circumstances because events that occur frequently in the environment are more 
likely to become salient in the mind.  In relation to farming, this suggests the availability 
heuristic could depend on the occurrence of injuries or fatalities among the farmer’s family and 
/ or fellow farmers. For instance, if they know of people who have been killed by animals then 
they may view this as something which is likely to be a significant risk to them at some stage. 

However, Pidgeon et al accept that problems occur if there is selective presentation of 
information with events being either under or over represented and, as a consequence, the 
heuristic may be misleading or incorrect. This could be an issue with agriculture since farmers 
form close ties with other groups such as other farmers or others in their community who may 
over or under represent events. 

2.2.3 The psychometric tradition 

Pidgeon et al (1992) state that determining people’s judgements of risks is more complex than 
estimating expected fatalities simply because the concept of risk means more to individuals than 
expected fatalities. Consequently, empirical studies of risk perception reveal complex, 
qualitative understandings of the concept of risk. Such studies fall into the psychometric 
tradition and have been taken on predominantly by the Decision Research Group based in 
Oregon, USA. This approach has been primarily concerned with the identification of those 
societal risks that cause greatest concern among the general public and it attempts to identify the 
pattern of perceived qualities that characterise particular hazards.  This enables the identification 
of the relationship between these characteristics and the perception of risk. 

The term psychometric is used because it refers to the methodology often employed to study 
individual risk perceptions.  The technique involves asking participants to provide their 
judgement of risk on a range of hazards, which are then mapped onto a set of rating scales. 
Statistical techniques are used to analyse the similarity of the data and determine whether any 
correlations exist, which consequently leads to the construction of a model of people’s 
judgements of risks for particular hazards. The model can then be analysed to assess the 
relationship between different hazard items or different rating scales.  In addition, differences 
between respondents as a result of individual or group differences can also be assessed. 

A classic example of a psychometric study into perceptions of risk is that of Slovic et al (1980) 
cited in Weyman (1998). They asked participants to rate 90 hazards in relation to 18 qualitative 
characteristics such as whether the risk from a hazard such as mountain climbing is voluntary or 
involuntary, personally controllable or not and whether the risks are known to those who 
participate in the activity.  A systematic pattern emerged from the results which indicated the 
emergence of two significant factors within their model.  Slovic et al labelled the first factor 
‘dread risk’ and stated that it related to judgements that were rated as being uncontrollable, 
having involuntariness of exposure and having an inequitable distribution of risks.  Hazards that 

15




rated high on the dread factor included nuclear weapons, the use of nerve gas and crime. 
Hazards that rated low on this factor included the use of home appliances and bicycles. 

The second factor was identified as ‘unknown risk’ and related to judgements of how 
observable the risks were, whether they were delayed over time, the familiarity of the risk and 
whether the risks were perceived to be known to science or not.  Hazards that achieved high 
ratings for unknown risk included the use of solar electric power, DNA research and satellites, 
while those that achieved low ratings included motor vehicles, fire fighting and mountain 
climbing.  In addition to these two main factors, Slovic et al identified a further third factor 
which related to the number of people exposed.  However, this was not seen as significant as the 
former two factors. 

Slovic et al concluded that risk perception is closely linked with the position of a hazard within 
the psychometric model, the most significant aspect being the dread risk factor. They argue that 
the higher a hazard’s score on this factor, the higher the perceived risk; the higher the number of 
people who want to see the risks minimised; and the higher the number of people who want to 
see appropriate legislation introduced to control its effects and reduce the levels of risk. . 

The most common criticism of the psychometric approach has referred to the issue of whether 
the findings may be dependent on the hazards used, for instance, it could be argued that the use 
of non-technological hazards may lead to different findings.  Criticisms have also been levelled 
at the fact that the ratings scales are defined in advance by the researcher with participants not 
being permitted to say what really matters to them about the hazard under investigation. 

Later work within the psychometric tradition has attempted to investigate differences between 
risk perception and socio-demographic factors (Eg. Gosczczynska, 1991 and Weigman and 
Gutteling 1995, all cited in Weyman (1998)). Weyman states that all these studies revealed 
findings that strongly support Slovic et al’s two-factor model and in addition they have found 
that differences in perceptions of risk are apparent between different cultural groups.  However, 
this doesn’t account for differences within cultural groups which is particularly appropriate for 
farm workers where the seasonal nature of farming means that casual workers such as students 
or migrant workers are frequently employed during busy periods. Coupled with the relatively 
high number of farm workers who do not speak English as a first language in certain areas of 
the UK, this suggests that it is not possible to place all farm workers within one cultural group. 

2.2.4 Mental models approach 

The mental models approach to risk perception and communication relates to individuals 
making sense of the world around them by processing new information within the context of 
their existing beliefs (ie. within their mental model).  When the person’s mental model is 
incorrect or contains ‘bugs’, this can lead to misinterpretations of the world around them and 
incorrect attitudes.  In the case of risk perception, this can lead to people being exposed to harm 
while they incorrectly consider themselves to be safe because of flaws or bugs in their mental 
model. 

The approach is based on identifying what the individual already knows about the hazard in 
question and comparing this with the knowledge held by ‘experts’. This enables the researchers 
to identify ‘knowledge gaps’ and areas of misunderstanding which need to be addressed and/or 
corrected as appropriate.  Once an insight has been achieved into the nature of these knowledge 
gaps and understandings, the risk communication material/government policy can then be 
tailored accordingly. 

16




The methodology involves initially using unstructured interviews with the participants to elicit 
detailed information on their knowledge of a hazard or a risk. On the basis of this information, 
a structured questionnaire is then developed and distributed to a larger group of participants to 
determine whether these mental models are widespread among the population in question. The 
results of the questionnaire are then compared with the experts’ mental models and any 
discrepancies that occur are used to shape future risk communication material.  Sreenivasan 
(2002) points out that the mental models approach can be used to determine why young people 
are likely to engage in hazardous behaviour and take risks, similarly, it can be argued that this 
approach could be used to determine why people in the agricultural industry may take risks and 
engage in hazardous behaviour.  For example, farmers may have obtained incorrect mental 
models from their prior experiences and a belief that since they have worked on the farm for 
many years with no accidents, they can carry on taking risks with their work. 

The criticisms of the approach include the fact that it does not clarify situations where the 
experts’ degree of understanding or consensus is limited or absent.  For instance, scientific 
opinion on the long term health effects of mobile phones are equally divided between experts 
who believe they are hazardous and those who believe they are not.  The approach has also been 
criticised for failing to account for potentially significant social and cultural variables and their 
effects on shaping behaviour. For example, people from minority groups or poor upbringings 
are likely to have different mental models than those from relatively comfortable, well-off 
backgrounds. As stated earlier, farm workers are made up of many diverse groups which 
include minority groups such as immigrant workers and workers who do not speak English as 
their first language.  Thus, these farm workers will have very different mental models from 
traditional farmers who have been in the industry for generations.  If the mental models 
approach is to be used with farmers then the different mental models that exist between farm 
workers need to be accounted for. 

2.3 SOCIO-CULTURAL APPROACHES TO RISK PERCEPTION 

2.3.1 Introduction 

During the 1980s there was an increasing awareness within the social sciences of the importance 
of social, cultural and institutional processes to the perception of risk.  Pidgeon et al (1992) cite 
Douglas (1985) who states that this was due to the acceptance of the fact that that the perceiver 
of risks is rarely an individual but a social being who exists within networks of informal and 
formal relationships with others.  They argue that these relationships are evident in a wide range 
of social and institutional arrangements within, and across, societies. These arrangements set 
constraints and obligations upon the individual’s behaviour; provide frameworks for the shaping 
of their attitudes and beliefs; and are closely linked to issues of morality and what is to be 
valued.  Ball and Boehmer-Christiansen (2002) echoed this when they stated that a common 
theme among socio-cultural approaches to risk perception is that humans do not perceive the 
world with unspoiled eyes, but through ‘perceptual lenses filtered by social and cultural 
meanings’. 

Douglas (1985) goes on to argue that there is no reason to suppose that attitudes and beliefs that 
relate to hazards are any different to other more general beliefs and values and thus, theories of 
risk perception and risk behaviour need to account for factors other than psychological and 
individual issues.  The effects of these social processes are illustrated in the following theories. 

2.3.2 Cultural theory 

This theory has developed from the sociological and anthropological viewpoint that people’s 
perceptions and behaviours are influenced by the set of social arrangements or institutions that 
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they most readily identify with, or participate in. Hence this theory postulates that in the 
context of risk perception, the hazards that are of most concern are those that affect social and 
institutional arrangements or threaten a particular way of life.  The central claim of this theory is 
that human attitudes towards risk and danger vary according to cultural biases and are not 
homogeneous. Douglas (1985) points to cultural biases which refer to attitudes and beliefs that 
are shared by a group and are used to shape the risks that groups choose to identify with.  She 
further adds that subsequently, they cannot be explained by individual psychology or objective 
measures of risk. 

Cultural theory believes that an individual’s cultural bias is related to the extent to which he or 
she is incorporated into bonded groups (‘group’) and the extent to which the interactions of 
social life are conducted according to predetermined rules (‘grid’). Thompson et al (1990) 
linked grid and group to identify the following four major cultural biases: 

• Hierarchists (high on grid, high on group) 

• Sectarians or egalitarians (low grid, high group) 

• Fatalists (high grid, low group) 

• Individualists (low grid, low group) 

Thompson et al argue that hierarchists are prepared to set acceptable risks at high levels as long 
as the decisions are made by experts or in other socially approved ways; sectarians or 
egalitarians emphasize the risks of technological development and economic growth to defend 
their own way of life and attribute blame to those who follow alternative lifestyles; fatalists do 
not willingly take risks but accept what is in store for them and individualists see risk and 
opportunity as inseparable concepts.  Thus, in other words activities that are defined as ‘risky’ 
are largely determined by social and cultural factors rather than nature. 

If applied to agriculture, cultural theory implies that farmers fall into the sectarian or egalitarian 
category since they are often bonded into groups with strong social ties (ie. with their family, 
other farmers and the community in which they live in) and are low on grid since they are 
unlikely to follow rules relating to health and safety. However, there is also the argument that 
farmers fall into the hierarchists category since they may follow rules, other than those that 
relate to health and safety, for example, animal welfare. 

Critics of the cultural approach have argued that although the theory is potentially powerful, 
there is a fundamental problem with unambiguously having to classify existing social units in 
terms of the grid and group dimensions (Johnson, 1987).  Johnson went on to suggest that the 
basic four cultural types might oversimplify more complex levels of social difference.  Bellaby 
(1990) claims that the model requires more explicit recognition of the dynamic aspects of social 
life and especially requires explanations as to why individuals may move from one culture to 
another. 

Johnson’s and Bellaby’s concerns are particularly relevant when applied to agriculture.  As 
stated earlier there can be wide variations in terms of cultural and social differences within 
farmers.  Hence, although farmers are frequently bonded into social groups and likely to be 
influenced by social arrangements or institutions, the theory’s need to unambiguously classify 
social units without accounting for variations within them suggests that the cultural approach is 
not appropriate for studying risk perception among farm workers. 
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2.3.3 Social amplification of risk 

Pidgeon et al (1992) state that the cultural theory approach has brought up the important issue of 
the need to understand risk perception in a social context and that this is vital for the issues of 
risk management and risk perception in the context of the social amplification of risk.  The 
social amplification of risk theory attempts to unify the psychological, social and cultural 
approaches to risk perception and was developed by Kasperson et al (1988).  The approach 
suggests that the objective characteristics of hazards such as deaths, injuries and social 
disruption interact with a range of psychological, social and/or cultural processes to intensify or 
attenuate an individual’s perceptions of risk.  This, they argue, explains why certain hazards 
such as rail safety are perceived to be more dangerous than road safety and motor vehicle 
accidents. 

At the crux of the theory is the assertion that most of our knowledge, and this includes 
knowledge of risks and hazards, is provided from other sources.  In other words individuals 
come to know about hazards through various communications that are received in the form of 
signals, signs or images. Kasperson et al argue that these communications are subject to 
transformations as they are filtered through a range of ‘social amplification stations’ such as 
scientists; the mass media, the Government and activist groups within communities.  Each of 
these amplification stations will intensify certain aspects of risk in ways predictable from their 
circumstances and social structure. Kasperson et al add that social amplification could explain 
the observation that certain events have rippling consequences that go far beyond that of the 
initial impact and may even affect initially unrelated hazards.  For instance, impacts may 
include loss of sales, introduction of regulatory constraints, litigation, community opposition 
and a downturn in investment. 

Using this theory, it could be argued that farmers receive their knowledge of health and safety 
from other sources such as their family, other farmers, or trade associations and support groups 
such as the National Farmers’ Union (NFU), Country Land and Business Association (CLA) or 
the Women’s Institute. The social amplification theory could also account for the rippling 
consequences that were experienced in agriculture after recent problems such as BSE and the 
outbreak of foot and mouth disease. 

Pidgeon et al (1992) maintain that although the theory has plausibility at first sight, it may be 
too general to subject to direct empirical testing. Criticism has also been levelled at the 
contention that communication of hazards is a one-way process from the risk, through the 
transmitter and on to the receivers. Fitchen et al (1987) state that the development of social risk 
perceptions is likely to be the product of greater interaction between the source and the receiver 
of the message. Furthermore, Renn (1991) states that the role between the receiver and the 
source inevitably plays a part in communication processes. Machlis & Rosa (1990) make the 
valid point that Kasperson et al’s social amplification theory concentrates on negative 
consequences of risks rather than the positive aspects.  They cite the positive example of 
advances in technological design or risk management which arise from the emergence of a new 
risk to support this view. 

Despite these criticisms, Pidgeon et al (1992) argue that the social amplification of risk needs to 
be recognized as a serious attempt to widen the conceptual debate on risk perception research 
because it emphasizes the importance of examining the individual from social and cultural 
perspectives, in addition to individual characteristics.  Furthermore, they propose a possible 
extension of the model by incorporating it with the considerable research that exists on group 
and organisational processes that prevent warning signs from being effectively used before 
failures or disasters.  For instance, such an example would be research on ‘group think’ which is 
explained in greater detail in Section 2.4.2. 
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2.3.4 Social framing of risk assessments 

A key tenet of socio-cultural approaches to risk perception is that risk and safety assessments by 
experts always involve making judgements. However, this means that the assumptions that the 
expert makes will be set as the underlying framework for the model which is to be used in the 
evaluation and assessment of the risks. Wynne (1982) states that the experts’ assumptions may 
not always be correct and found that expert and public frames of reference for particular hazards 
varied considerably. He studied the official inquiry into a proposed oxide fuels reprocessing 
facility at Windscale (now named Sellafield) and found that the experts made implicit 
assumptions about decision-making institutions as being trustworthy and impartial.  In contrast, 
the frame of reference adopted by the public groups opposed to the proposed expansion placed 
far less credibility and trust in the decision making institutions. 

Wynne followed this up with a series of other, similar, case studies one of which looked into the 
debate in the UK in the late 1960s and early 1970s about the safety of the herbicide commonly 
known as ‘agent orange’. He found that the debate was only resolved when it was realized that 
the initial scientific frame of reference was dependent on their assumption that the product 
would always be used under stringently controlled conditions. However, farmers who used the 
product, and expressed their concerns, initially had their arguments dismissed as unscientific 
and anecdotal when, in reality, their work place rarely approximated the ‘ideal laboratory’ 
conditions which the scientific experts assumed they were working under.  Thus, Wynne 
believes that alternative framing of problems may sometimes expose legitimate concerns about 
the social context that is an inevitable part of any hazard and its management and subsequently, 
both expert and ‘non-expert’ views can provide insights into the process of decision-making and 
social learning about risk. 

A more recent example that also relates to agriculture is that of the foot and mouth crisis a few 
years ago where the Government (the experts) ordered the mass culling of cattle which they 
believed were infected with foot and mouth.  This was in direct opposition to many farmers who 
were against the policy, calling for mass vaccination rather than mass culling. After the 
outbreak had been controlled, the Government were criticised for their approach in the official 
inquiry into the outbreak (BBC, 2002) and it was accepted that it would have been more 
appropriate to have undertaken mass vaccination rather than mass culling of the cattle. 

Although this indicates there are discrepancies between the public and the expert views of risks, 
Wynne believes that the issue is not of who is correct or ‘more accurate’ in their view of risk, 
but the fact that alternative frames of reference may express different aspects of the risk 
problem. 

Pidgeon et al (1982) in the Royal Society report into risk state that from the perspective of the 
social sciences, the concept of risk perception involves people’s beliefs, attitudes, judgements 
and feelings as well as the wider social or cultural values and dispositions that people adopt 
towards hazards and their benefits.  These socio-cultural approaches to risk perception are very 
significant because they emphasize the importance of wider group and social influences which 
shape individuals’ perceptions of risk. This is particularly relevant since farmers have strong 
social ties with other farmers and others in the local community, which can have important 
bearings on their perceptions of risk. However, yet again, the differences within farm workers 
will need to be taken into account since minority groups, in particular, will have different social 
ties to traditional farmers. 
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2.4	 GROUP / SOCIAL PROCESSES AND RISK 

The increase in the awareness of social and cultural perspectives on risk has led to a 
corresponding increase in the number of theorists who have looked specifically at the influences 
within the individual’s environment and group. 

2.4.1	 Social reinforcers of risk taking behaviour 

Nelkin and Brown (1984), cited in Weyman (1998), assert that the risk perceptions of 
employees in the workplace are rarely incorrect or inaccurate but that they are encouraged into 
risk taking behaviours through ‘reinforcers’ present in the physical and social work 
environment.  Battman and Klumb (1993) repeat this when they point to the influence of social 
and physical reinforcers in the work environment that serve to encourage unsafe behaviour. 
They argue that risk taking tends to be a high frequency activity with its benefits frequently 
manifesting themselves in the short run and, thus, serving as powerful reinforcers of the unsafe 
behaviour. This is backed up by the converse fact that the costs of risk taking are in many 
instances, ‘infrequent, delayed and weak’. Weyman (1998) adds that risk taking behaviour can 
be reinforced by the social reward or status conferred on employees in the work place by 
managers and colleagues for ‘getting the job done’. In these situations the social reinforcers 
serve as powerful motivators to dwell in risk taking behaviour. 

Leather (1988) cited in Weyman (1998) provides yet more evidence of the existence of social 
and organisational reinforcers of risk taking behaviour when he states that for the majority of 
employees there is an emphasis on ‘getting the job done quickly’ either as a response to the 
need for higher earnings (if on bonus or piece rate schemes) or under pressure from 
management.  Thus, he argues at both the individual and organisational level, safety is 
compromised with certain other variables such as time, costs, resources and profitability.  He 
further adds that both individuals and organisations act under a range of influences of which 
safety is but one.  This is likely to be the case in agriculture where farmers are influenced by 
commercial and time pressures to complete their work.  Where the perceived level of danger is 
low, as it can be for many day-to-day activities, then safety is likely to be overrun by these 
other, stronger, motivational influences. 

2.4.2	 Group think 

The notion of ‘group think’ has been developed by Janis (Janis 1982 in Atkinson et al. 1993) 
and refers to the process where group decisions produce more extreme, risky decisions than 
individual decisions. This is due to the group members striving for a consensus which overrides 
the need to realistically appraise alternative courses of action. He identifies eight main 
symptoms associated with the phenomenon: -

•	 An illusion of invulnerability.  All or most of the group members overemphasise the 
group’s strengths and play down its weaknesses leading to a greater likelihood of risk 
taking behaviour. 

•	 Assumptions of morality. The group perceives its own aims and means as morally 
superior and unquestionable. Thus, decisions are made without being questioned. 

•	 Realisations.  Information that would require the group to re-examine its emerging 
decision or underlying assumptions are swept under the carpet as irrelevancies. 

•	 Stereotyping.  Views from opposing or competing groups are distorted and simplified 
leading to these groups being given negative stereotypes such as ‘weak’, ‘evil’, 
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‘corrupt’ or ‘unprincipled’. This enables the group to disregard any opposition from 
outside. 

•	 Self-censorship.  Group members suppress doubts, disagreements or misgivings to 
maintain cohesiveness and mutual support. 

•	 Illusions of consensus.  Individuals suppress their misgivings because they do not wish 
to challenge what is seen to be unanimity within the group. 

•	 Mindguarding.  Group members take up a role where they suppress negative views or 
bad news reaching the group, in particular reaching the leaders in the group. 

•	 Direct pressure. Group members who question decisions or raise caution are quickly 
pressured to get in line with the rest of the group. 

Thus, Rollinson et al (1998) report that the net result of the above symptoms is a failure to audit 
the group’s own decisions and a suppression of dissent and self-criticism which is often 
required to ensure the potential outcomes of a decision are evaluated.  In terms of risk taking 
behaviour, this approach would argue that people’s perceptions of risks are often incorrect 
because they are influenced by group think and the above-mentioned symptoms.  In relation to 
agriculture, group think would argue that the close knit nature of traditional farmers with strong 
bonds to other farmers and local communities may lead to farmers cocooning themselves from 
others and subsequently believing that they know more about farming than government policy 
makers such as the HSE. 

Although Janis has been groundbreaking in the revelation that not all important decisions are 
made rationally, there have been criticisms of group think that include the fact that the theory is 
based on historical analysis rather than laboratory experiments.  Whyte (1989) cited in Arnold et 
al (1998) argues that group think is not in itself a unitary phenomenon but is a product of groups 
seeking risks when they perceive that losses are at stake.  He believes that it could also be a 
product of group polarisation theory which will now be explained. 

2.4.3	 Group polarisation theory 

Group polarisation theory describes the tendency of some groups, as a whole, to opt for riskier 
decision alternatives than group members would if they were acting individually.  This 
phenomenon is generally attributed to the following explanations: 

•	 Diffusion of responsibility.  A group decision is unlikely to be attributed to any 
specific individual and so, unfavourable outcomes are shared by the whole group 
rather than one single person. 

•	 Valuing risks. Risk taking behaviour is frequently associated with being macho, 
dynamic and adventurous and thus, risky decisions have some degree of social 
prestige. (This reflects Section 2.4.1on the social reinforcers of risk taking behaviour.) 

•	 Familiarisation.  As the risk is discussed and group members become more 
accustomed to it, it begins to look less risky. 

•	 Prominence/leadership effects.  The group members who are most likely to speak out 
in group meetings are likely to be those who have the most influence on the group 
and, thus, their suggestions are accepted on face value without full consideration. 
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Although there is debate about which of the above explanations is most valid and the 
circumstances in which they are likely to apply, there is nevertheless, a consensus that group 
polarisation is more likely to happen in cohesive groups.  This is because they exert stronger 
pressures on individuals to conform, thus, enabling them to abandon their cautious positions and 
shift towards those that involve greater risk (Rollinson et al, 1998). 

Although farmers tend to work on their own rather than in teams, there is a strong social and 
group network with other farmers and others in the local community, particularly in the current 
economic climate that they are facing. Hence, group and social processes will need to be 
explored when assessing how their attitudes to health and safety are influenced. 

2.5 INDUSTRIES OTHER THAN AGRICULTURE 

2.5.1 Introduction 

This section will now look at studies in risk perception and behaviour from other industries that 
are further developed in terms of health and safety such as the nuclear and offshore industries. 
The majority of these studies have been concerned with the offshore industry and have been 
conducted by the University of Aberdeen’s Industrial Psychology Group.  However, there have 
been other studies which have examined the effect of workplace interventions and behaviour 
modification programmes. 

2.5.2 Risk perception of offshore workers 

Fleming et al (1996) conducted one of the first studies which addressed risk perception and 
feelings of safety in offshore workers in the UK.  The objective of the research was to 
investigate the factors that are believed to affect human risk perception. The methodology 
involved sending out 1550 questionnaires to six offshore installations.  The questionnaire was 
divided into three broad categories: demographic job characteristics; perceived risk; and safety 
attitudes, safety satisfaction and accidents/injuries. 

The findings suggested that offshore workers have a reasonably accurate perception of the 
relative risks from both major and individual hazards in their workplace. They argued that this 
is in contrast to previous studies which have indicated workers have inaccurate perceptions of 
risk and attributed this to their study looking at workers’ feelings of safety with regard to 
specific hazards.  It was also found that there were six factors which had a direct effect on 
workers’ feelings of safety: working environment; job situation; job satisfaction; management 
commitment to health and safety; safety attitudes; and safety satisfaction.  Fleming et al add that 
these results indicate that incorrect perceptions of risk do not appear to create a problem for 
offshore workers.  Consequently, they argue that rather than changing the individual employees’ 
assessments of risk – which are often accurate – interventions should be aimed at changing the 
physical and working conditions with which employees are dissatisfied. To strengthen this point 
they cite Rundmo (Rundmo, 1995 cited in Fleming et al 1996) who concluded that 
organisational factors are important for employees when undertaking their work and that they 
influence the individual’s choice of behaviour. On this basis, Fleming et al concluded that 
respondents’ risk perceptions appear to be influenced by organisational factors such as their 
safety attitudes. 

Although organisational factors may be appropriate for offshore workers, it is less likely to be 
relevant to agriculture since there are not as many organisational issues that exist for farmers. 
In addition, it is not practical to change the physical and working conditions of farming since it 
is very reliant on weather and driven by natural processes such as seasonal variations. 
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2.5.3	 Risk perception and risk taking behaviour among workers exposed to 

noise 

Hughson et al (2002) conducted a study looking into risk perception and risk taking behaviour 
among workers exposed to noise who are required to wear hearing protection and the factors 
that influence their attitudes and behaviours towards hearing protection. They used 
questionnaires and observations to identify the various organisational and personal factors that 
play a major part in worker behaviour. The companies that participated in the study were from 
a range of industries and covered large, medium, small and very small employers. They found 
that there was a range of different management approaches to noise control with the larger 
companies generally having effective or partly effective hearing protection programmes in place 
for their employees. In contrast, the smaller companies were more likely to have limited noise 
control procedures and were more likely to rely on personal protective equipment for their 
workforce.  In addition, the results of the questionnaire revealed that the employees had a high 
level of risk awareness and medium to high levels of knowledge about noise. 

On the basis of the findings, Hughson et al then designed and undertook workplace 
interventions to improve the acceptance and overall use of hearing protection. All of the 
interventions intended to provide workers with awareness and practical training about noise, its 
effects and the importance of wearing hearing protection in a noisy workplace.  These 
interventions included basic noise awareness training, provision of alterative types of hearing 
protection, and the coaching of management in basic communication techniques which would 
encourage their employees to modify their behaviour.  The results of the interventions were 
assessed by making more observations and comparing this with the observations from the 
earlier study.  In addition, a post-intervention questionnaire was administered during a follow up 
survey two months after the interventions. 

In all cases the interventions showed positive results with increased hazard awareness among 
the workers and increased use of the hearing protection. They found that the attitudes and 
behaviour of staff regarding the use of hearing protection could be positively influenced and 
changed by developing tailored practical intervention programmes. They believe that the 
interventions being tailored to meet the needs of each organisation was the key to the success in 
increasing the use of hearing protection 

Hughson et al conclude that there are many practical and simple measures that companies can 
take to improve the use of, and attitudes to, hearing protection.  They state that these are not 
novel actions but simply what a competent safety professional or manager would recommend in 
the course of his/her work.  Although tailored interventions may be applicable to workers 
exposed to noise, in agriculture there are a greater number of workplace hazards. Hence, if 
tailored interventions are to be used in agriculture then it will have to account for the wide range 
of activities that exist in farming and the different cultural groups that exist within farmers. 

2.5.4	 Risk perception in hazardous industries 

Mearns and Flin (1996) conducted a brief discussion of risk perception in hazardous industries 
with particular emphasis on the offshore oil and gas industry.  They argued that there is a 
difference between subjective perceptions of risk and objective measures of risk and referred to 
a study by Lee et al (Lee et al, 1993 cited in Mearns and Flin 1996) to stress their point.  Lee et 
al assessed risk perceptions and attitudes to safety with over 5000 employees at the Sellafield 
nuclear power plant and identified three factors which influence attitudes to safety. 

•	 Risk-taking. This ranged from high to low/cautious and they found that age and 
gender influenced risk taking with older workers and female workers showing more 
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caution than younger workers and male employees.  In addition, shift workers and 
senior managers/supervisors were more cautious than day workers and junior 
employees. 

•	 General risk perception. Lee et al report that general risk perception ranged from high 
for workers between 16 to 20 and 40 to 70 years old, to low for workers between 20 
and 40 years of age.  Furthermore,  line management and maintenance workers 
perceive the risks as higher than laboratory and office based workers. 

•	 Perception of control over risks.  This factor found that males and older workers were 
more likely to perceive risks at the plant to be under their control. 

Another study referred to by Mearns and Flin (1996) is that of Marek et al (Marek et al, 1985 
cited in Mearns and Flin, 1996) who studied 238 employees on a Norwegian offshore platform. 
The participating employees included operator staff, drillers, catering staff and the crew on the 
floating accommodation barge. They found that there were significant differences between the 
four groups of employees in terms of how they evaluated risk sources.  For instance of 20 
sources of risk provided to the participants, catering staff felt unsafe from about 17 while in 
contrast, the operating staff felt unsafe from about five of the sources.  Social interaction was 
considered to be important since the sharing of emotional experiences helped under bad weather 
conditions and friendship and co-operation were important for cargo handling. 

Marek et al concluded that the different occupational groups that they studied developed their 
own ‘worlds of risk’ whereby they considered safety from within their own specific 
frameworks. They add that these frameworks are constructed according to the individual’s 
knowledge of the technology, processes and operations on a North Sea platform; present work 
conditions and tasks; organisational and administrative practices; and prior professional 
background.  They also stated that the effects of social relations on safety seemed to have been 
neglected in safety training and that it should be considered more seriously. 

Mearns and Flin then refer to Rundmo (Rundmo, 1992 cited in Mearns and Flin 1996) who 
administered questionnaires on perceived risk and safety in a sample of over 900 workers 
employed by five companies on eight platforms on the Norwegian Continental Shelf.  He found 
that the workers frequently perceived risk in connection with disasters and major incidents 
rather than general work tasks that were carried out day to day.  Furthermore, the causes of the 
disasters and incidents were seen to be not as easy to control as hazards which are linked to the 
work tasks that the employees undertook on the platform. He proposes that, in order to change 
perceptions of risk, physical and organisational conditions at work should be improved.  Thus, 
by directly improving work and safety instructions, safety training and safety devices, and 
improving management/supervisor commitment and involvement he believes that attitudes to 
safety can be changed. 

Mearns and Flin conclude their discussion by stating that while some risks tend to be over-
estimated, some are under-estimated and familiarity with work tasks play a role in this process. 
They add that the degree of control the hazardous worker perceives that they have over the 
situation is also an important determinant of risk perception.  Those who perceive themselves to 
be most in control tend to under-estimate the associated risks. They point to a number of 
different factors which must be considered before a full understanding of risk perception in the 
workplace can be gained: 

•	 Individual characteristics. These include age, knowledge, experience and attitudes to 
safety. 
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•	 Job characteristics.  For instance, occupation, work tasks, physical environment and 
job stress. 

•	 Workplace characteristics.  These include hazard profile, safety culture, social support 
and safety systems. 

The individual characteristics and job characteristics identified by Mearns and Flin can be tied 
in with the IN’s direct level and Green’s micro level. The workplace characteristics can be tied 
in with the IN’s organisational level and Green’s meso level. However, Mearns and Flin do not 
refer to regulatory or economic factors in the way the IN accounts for factors at the 
environmental level and Green accounts for factors at the macro level. With the importance of 
political and market influences in the agricultural industry, this is something that will need to be 
taken on board when exploring risk perception among farmers. 

2.6	 RISK PERCEPTIONS AND ATTITUDES IN AGRICULTURE 

2.6.1	 Introduction 

Although there has been an emergence of research looking into risk perception in agriculture, 
this is only a recent development. The few studies that do exist will now be discussed. The 
next section will examine studies into risk perception in other industries that are further 
developed in terms of health and safety such as the offshore industry. 

2.6.2	 Risk perception among farmers in England and Wales 

Knowles (2002) conducted a study looking into risk perception among farmers in England and 
Wales.  This was achieved by using a postal questionnaire to assess behavioural attitudes among 
the farmers.  Seven thousand questionnaires were sent out and, including results from a pilot 
questionnaire, 925 responses were collected (a response rate of 13%). The questionnaire was 
structured to obtain information from five main areas: farm details; personal details; hazards in 
farming; risk management; and farm accidents. 

The report suggested that there were interrelationships between the type of farming carried out 
by the participants, their background and experience, and their behaviour regarding perceptions 
and attitudes to health and safety. The results found that while farmers were aware of the risks 
from machinery, livestock and contact with electricity, they underestimated the risks of injury 
from moving vehicles, falling objects and falling vehicles.  Regarding risk taking behaviour, the 
report found that 56% of farmers admitted to using machines with an unguarded power take-off 
shaft, despite being aware of its dangers.  Other significant findings included working off 
unsecured or unfooted ladders (n=79%), driving quad bikes without a helmet (36%) and 
allowing uncertified operators to use a forklift truck (40%). In relation to government 
interventions and the role of HSE, the report found that the farmers were wary of seeking advice 
from HSE for fear of attracting their attention and subsequent enforcement if they were found to 
be in breach of health and safety requirements. 

Thus, two findings on risk taking behaviour emerge from Knowles’ study.  Firstly, farmers are 
aware of certain dangers and hazards but decide to take risks regardless, secondly, some risk 
taking behaviour is attributed to being unaware of the risks of injury.  It is feasible that both of 
these factors could be attributed to Knowles’ further finding of the farmers being guarded when 
dealing with HSE. However, this is not possible to confirm since the nature of the methodology 
meant that specific findings could not be explored in greater detail, as would be the case with 
qualitative research methods such as interviews or focus groups.  The use of quantitative 
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methods in Knowles’ study has also meant that it has not been possible to identify why farmers 
take risks despite being aware of the hazards and why they are unaware of the risks of injury. 

2.6.3 Factors and incidents leading to fatal accidents in agriculture 

In 2002 BOMEL undertook a large-scale study to identify the factors and causes which have 
contributed to fatalities among workers across all industry sectors between 1996/1997 and 
2000/2001 (BOMEL 2002). The research involved examining fatal accident investigation files, 
examining data on fatal and major injuries from RIDDOR notifications and conducting sector 
specific workshops with the appropriate HSE sector personnel.  All industry sectors were 
examined and the main findings relating to the agriculture industry will now be detailed. 

Firstly, it was found that farmers were increasingly required to be multi skilled and having to 
undertake tasks which were on the edge of their skills such as roofing. As well as the financial 
constraints of employing another professional to perform the tasks, this finding was attributed to 
the farmers having insufficient awareness of the risks involved with conducting these other 
tasks.  Further to lack of knowledge and experience of specialised high-risk activities, the report 
also found that there were deficiencies in the extent to which the risks associated with particular 
activities were appropriately assessed and accounted for, in other words there were inadequate 
risk assessments. 

Finally, the workshops indicated that agricultural workers were perceived to have relatively 
high levels of competence. However, anecdotes were provided by the participants of farmers 
taking inappropriate and high-risk actions with disastrous consequences. Again, this was linked 
to inadequate risk assessment and a lack of situational awareness. 

These findings correspond with those of Knowles (2002) in that risk-taking behaviour is 
attributed to farmers being unaware of the risks of injury.  Furthermore, the farmers are 
competent enough to know of certain hazards and risks but still engage in risk taking behaviour. 

2.6.4 Farm safety and health beliefs scale 

Hodne et al (1999) developed a farm safety and health beliefs scale to measure attitudes to 
health and safety among farmers in the American state of Iowa.  All the farmers were involved 
in a Certified Safe Farms project which was designed to reduce injuries and illnesses in 
agriculture.  Five thousand participants were randomly selected from the project and requested 
to take part in the study with 259 (5%) agreeing. On completion of the farm safety and health 
beliefs scale a factor analysis was conducted. The basic assumption of a factor analysis is that 
two items that correlate very highly with each other are likely to be measuring the same thing. 
Thus, mathematical techniques are used to determine the minimum number of factors or 
abilities that are required to explain patterns of correlation. 

In relation to the health belief scale, of the 39 original items the factor analysis identified five 
factors which influenced attitudes to health and safety: 

• benefits of performing healthy and safe behaviours; 

• self-efficacy regarding performing these behaviours 

• barriers to performing these behaviours 

• severity of an accident or illness 
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• susceptibility to a farm related accident or illness. 

Hodne et al concluded that the results provided evidence that farmers’ beliefs about their health 
and safety can be summarized by the above five factors. They stated that farmers who feel more 
able to perform behaviours that promote their overall health reported greater abilities and 
benefits in practicing correct farm health and safety behaviours. They also stated that these 
farmers were less vulnerable to farm related accidents and illnesses.  Finally the findings 
revealed that farmers who place more value on their overall health, tend to place more value on 
the benefits of practicing correct farm health and safety practices. 

They point out that the farmers’ relative scores on the five factors are worth noting since they 
scored highest on the benefits of performing health and safety factor followed by the self-
efficacy factor.  In addition, the factor that got the lowest score was that of susceptibility. 
Hodne et al believe that this corresponds with previous research which has found that farmers 
acknowledge the importance of health and safety but do not believe that they will have any farm 
related accidents or illnesses. This also corresponds with the aforementioned studies of 
Knowles and the BOMEL report. 

2.6.5 Agricultural injuries between different age groups 

Gelberg et al (1999) conducted one of the few studies comparing agricultural injuries between 
different age groups. It was conducted in the American states of New York and Kentucky and, 
for the purposes of the study, the younger age group was classified as participants between the 
ages of 18 and 59 years while the elderly group consisted of those who were 60 years of age or 
over.  In New York the methodology involved occupational health nurses collecting information 
about farm incidents from sources such as emergency departments, news media and self-
referral.  On obtaining the details, the nurses would obtain consent from the participant, visit the 
farm and record the relevant details into a database. In Kentucky, occupational health nurses 
obtained data from emergency department medical records and conducted follow up interviews 
after obtaining verbal consent. 

A total of 3239 records were examined (n=873 in New York and n=2366 in Kentucky), 
however it is not known how many of these participants gave their consent to provide their 
details on the database and to be interviewed. Three main findings emerged; firstly, injuries 
sustained by the older participants were more severe than the younger age group, secondly, a 
significantly higher proportion of injuries caused by machines (such as tractors) and 
overexertion occurred in the older age group. Finally, the older population experienced more 
fatalities and injuries that required hospital treatment than the younger population. These 
findings correspond with recent trends in the UK which have shown that over the last ten years 
the number of deaths to workers over the age of 65 remains high while in contrast, the number 
of deaths to farmers under 25 is falling. 

As well as physical limitations and economic factors, Gelberg et al. point to behavioural issues 
as possible explanations for the findings. They argue that many farmers develop unsafe work 
habits but do not want to relearn how to perform a task (Scharf 1998, cited in Gelberg et al 
1999).  Furthermore, they state that studies have shown that injured farmers often blame 
themselves for accidents and that they do not acknowledge that accidents could have been 
prevented (Zhou 1994, cited in Gelberg et al 1999). Gelberg et al argue that this indicates that 
farmers are aware of the need for personal protective equipment (PPE) and health and safety 
regulations, but do not adhere to them.  These behavioural issues echo the belief that risk 
perception is a complex process with individuals’ beliefs and perceptions being affected by 
social processes, cultural factors and group processes. 
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2.6.6 Health and safety risks among rural farm workers 

Green (1999) used qualitative research methods to assess the perceptions of health and safety 
risks among middle aged rural male farm workers. Three sets of interviews were conducted 
with eleven married couples.  Initially the couples were interviewed together, several weeks 
later they were interviewed individually, and finally several weeks after the second interview 
they were again interviewed individually.  She found that all the farmers acknowledged that 
they did not always follow the recommended health and safety procedures.  This was 
particularly evident among the wives who believed that their husbands failed to take sufficient 
care in their work. 

In contrast, the farmers themselves believed that they were not being careless and that they were 
taking calculated risks taking into account the costs and benefits of particular ways of working. 
Green argues that this instinct is complex and influenced by a number of diverse factors.  She 
identified three levels which cover the range of factors: the micro level, the meso level and the 
macro level. The micro level refers to factors internal to the farmer such as motivation levels, 
knowledge of hazards and prior experiences. The meso level refers to the farmer’s beliefs being 
affected by the beliefs and practices of others in the environment.  For instance, the immediate 
presence of young children or wives in the farmer’s environment will affect whether he takes 
risks.  Finally the macro level refers to factors such as agricultural policy, market forces and 
societal values that strongly shape the farmers’ working environment.  Green argues that these 
multi-level influences on health and safety in the farm explain why farmers undertake unsafe 
practices despite being aware of the potential risks and the necessary health and safety 
procedures. 

Knowles (2002) and Hodne (1999) both found that farmers acknowledge health and safety, but 
do not believe that they will have an accident. However, the reasons behind these influences 
have not been examined. For instance, why are farmers unaware of the risks of injury and why 
do farmers not want to re-learn how to perform a task?  The exception to this is Green (1999) 
who identified a micro, meso and macro level of influences and which uses the same principles 
as BOMEL’s Influence Network (IN) methodology described later in Section 3.5. This is a 
system approach developed by BOMEL and accounts for the fact that most accidents are not 
caused in isolation but are part of a complex combination of events and part of a wider system 
of causal factors. 

The IN identifies four levels of influencing factors which are the direct level, the organisational 
level, policy level and the environmental level.  The direct level refers to immediate workplace 
factors and reflects Green’s micro level. The organisational level refers to the underlying 
organisational factors that influence the human and technical conditions of the working 
environment and relates to Green’s meso level. The policy level comprises the policy and 
corporate levels that determine the organisational processes and the environmental level relates 
to the regulatory and wider external influences that determine corporate and organisational 
policies and processes. Green’s macro level reflects the influence network’s policy level and 
environmental level. Hence, using qualitative research methods with the IN will provide a 
useful opportunity to update Green’s research and apply it to farmers in the UK. 

2.7 SUMMARY 

The review has shown that there is a significant amount of research in the area of risk and risk 
perception.  Most of these theories now accept that perceptions of risk are influenced by factors 
such as social, cultural and group processes and specifically, concepts such as mental models, 
social amplification of risk, the social reinforcing of risk taking behaviour and group think. 
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The studies on risk perception in the agriculture industry revealed a common theme of farmers 
being aware of hazards in the workplace and health and safety issues. However, despite this 
awareness and competence, the studies have all found the farmers still take risks. This was due 
to the following factors: 

•	 Farmers having inadequate risk assessments with the hazards for certain activities 
being inappropriately assessed and accounted for. 

•	 Farmers having inaccurate perceptions that they will not be injured. 

•	 A belief that they were taking calculated risks taking into account cost and benefit 
issues. 

•	 Once the incorrect work habits had been developed, they were unlikely to want to 
change and have to re-learn how to perform a task. 

Studies on risk perception and attitudes in other industries such as the chemical and nuclear 
industry were hard to trace. However, the exception to this was the offshore industry where 
there have been a number of studies.  These studies have revealed the following factors which 
affect workers’ perceptions and attitudes to risk: 

•	 Social relations.  Studies have found that the effect of social relations on attitudes to 
safety among offshore workers has been neglected. Since agriculture is essentially an 
individual job this may not be applicable, however, the current climate in the industry 
and recent problems such as foot and mouth suggest that social relations may exist 
with other farmers who are undergoing the same issues.  Thus, in this sense, study of 
social relations in agriculture may be appropriate. 

•	 Control over task.  Offshore workers who perceived risks to be under their control 
were also most likely to underestimate the risks associated with hazards in their 
workplace. Mearns and Flin (1996) state this is probably because they believe that 
their control and mastery of the situation reduces the risk.  BOMEL’s report on factors 
and causes contributing to fatal accidents found that farmers frequently over-estimated 
their capabilities and would consciously take risks with tasks such as maintenance of 
equipment and roofing (BOMEL, 2002). This indicates that control over task could be 
an issue in relation to attitudes to safety among agricultural workers. 

•	 Organisational issues.  Rundmo (1994) believes that organisational factors are 
important for offshore workers because they influence the individual’s safety attitudes. 
Thus, he has argued that rather than change the individual offshore employee’s 
assessment of risk, interventions should be aimed at changing the physical and 
organisational conditions that they have to work in. Although agricultural work does 
not have as many organisational issues as the offshore industry, issues such as job 
satisfaction and attitudes within the industry as a whole can still be explored to assess 
individual attitudes to health and safety. 

In conclusion, it has emerged that farmers are aware of hazards and, to a certain extent, risks but 
still carry out unsafe tasks nonetheless.  The studies reviewed, speculate that a number of factors 
and/or influences are involved, however, with the exception of Green (1999) and BOMEL 
(2002), there appears to be limited evidence on the underlying causes of farm accidents, the 
associated attitudes and how improvements can be made. This is addressed in the next stage of 
the study which explores the nature of farmers’ attitudes to safety, what influences these 
attitudes and how this affects their behaviour.  The methodology used for the study has been 
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determined from the findings from this review, particularly the work of Green (1999) with 
BOMEL’s IN model being used to expand on her micro, meso and macro influences on health 
and safety in the farm. The IN allows a systematic and integrated understanding of the 
individual, technical, organisational and social and economic factors that influence farmers’ 
attitudes using the same principles as Green’s influences and thus, the factors in the IN will be 
used to shape the methodology. 

The methodology involves using qualitative interviews with farmers to tap into the individual 
attitudes that they hold and their behaviours towards core safety issues. In addition, the 
interviews assess the information sources which influence and shape these attitudes and 
behaviours. The attitudes and behaviours are given either a positive or a negative rating by the 
researcher and thus, reveal the farmers’ good or bad attitudes and behaviours in relation to 
health and safety.  By investigating the information sources it is possible to determine the social, 
cultural and group processes that influence farmers’ attitudes and behaviours and hence, their 
perceptions of risk. 

Combining the attitude and behaviour ratings with the farmers’ information sources enables a 
triangulation of attitudes, behaviours and influences. Triangulation refers to obtaining 
information by approaching it from two or more different areas.  In this case, the farmers’ 
attitudes to core safety issues are assessed by examining their behaviours and the information 
sources that influence these attitudes and behaviours. This reveals where the three factors lie in 
relation to each other and how they impinge on each other. These findings can then be related 
to the concepts that have been raised in this review, for example farmers who have been found 
to have positive attitudes and positive behaviours may have been influenced by farming 
associations. This relates to social amplification of risk and the assertion that individuals come 
to know about hazards through communications which are filtered through ‘social amplification 
stations’. 

Similarly, farmers who have negative attitudes and negative behaviours may be influenced by 
other farmers who believe that there is no need to change their working practices.  This could be 
attributed to social reinforcers of risk taking behaviour which imply that individuals are 
encouraged into risk taking behaviour through ‘reinforcers’ which are present in the physical 
and social environment.  In this case the reinforcers would be the negative attitudes and/or 
behaviours held by the other farmers. Once these influences on farmers’ attitudes and 
behaviours have been obtained, recommendations can be made to indicate where HSE will need 
to direct its resources to influence farmers’ attitudes and improve safety in the industry which, 
as stated under Section 2.1.3, is one of the main objectives of risk perception research. 
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3 RESEARCH METHOD 

3.1 STUDY DESIGN AND METHODOLOGY 

3.1.1 Profile of the agriculture sector 

The first stage of the study design involved developing a profile of the English agricultural 
sector. Given the limitations on study size and budget, the focus in this initial work was 
restricted to England but the profiling provided useful information on trends and statistics such 
as the number of farmers in England, sizes of farms and farm type. The profile was 
predominantly developed with information obtained from the website of the Department for 
Environment, Food and Rural Affairs (DEFRA) and the results from its 2003 Agricultural 
Census Data (Defra, 2003). Table 3.1 illustrates this census data by providing details of farms 
classified by region. 

Table 3.1highlights how the South West region of England has many distinctions which set it 
aside from the other regions of England.  For instance, as well as being the largest and most 
rural region in England, it has the highest proportion of land in agricultural use compared with 
the other English regions, and the highest number of farm holdings and farm workers.  This is 
echoed by the NFU who state in their website that agriculture makes a greater contribution to 
the South West region of England than it does in England as a whole, with twice as many 
people directly employed in agriculture than the national average (NFU, 2003). After the South 
West region, Table 3.1 shows that in terms of the total number of farm holdings and total 
workforce, the South East region is the next largest agricultural area. 

On the basis of this profile, the study samples farmers from the significant but contrasting South 
West and South East regions of England. As well as providing information on the farmers’ 
attitudes this allows comparisons to be made between the different regions and to determine 
whether the distinct nature of agriculture in the South West sets it aside from other regions in 
England. 

Further to region, the study sample is split between large and small farms to determine whether 
there is a difference between farms in terms of size. For the purposes of the study, a small farm 
is defined as an owner/self employed farm and a large farm as one with multiple employees. 
Size of farm is a particular concern for HSE since although there has been a decrease in the size 
of the agriculture industry in the UK, the number of self-employed farmers has been increasing 
in relation to the employed sector. This is highlighted by the fact that while the number of 
fatalities in agriculture has almost halved over the last fifteen years in the employed sector, the 
number for the self-employed sector has more than doubled over the same period, with a 
particularly steep rate of increase over the last five years. Hence, comparing the attitudes of the 
large farms and small farms may provide an indication of why there is this discrepancy in the 
level of fatalities. 
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Health and Safety 
Executive 

Understanding and influencing 
farmers’ attitudes 

Agriculture, of all UK industries, has the highest rate 
of fatal accidents. This study has examined farmers’ 
attitudes, and the underlying influences, to identify how 
these might be changed to help improve safety in the 
industry. 

A literature review showed that people’s perceptions 
of risk are influenced by social, cultural and group 
processes but no studies look specifically at perceptions 
of risk and attitudes to safety among farmers. 

The main study examined the influences on farmers’ 
attitudes based on interviews with 35 farmers either 
at their farm or at livestock markets in the South West 
and South East of England. The sample covered 
farmers on small and large farms. 

The study found that overall the farmers had positive 
attitudes and behaviours with respect to safety. However, 
negative attitudes and behaviours emerged in specific 
areas such as the use of guidance and health. Analysis 
revealed that farmers with negative attitudes to guidance 
and health are strongly influenced by other farmers 
and members of their family respectively. Farmers with 
positive attitudes and behaviours in all areas are likely to 
acknowledge a strong influenced of HSE. Furthermore, 
many farmers are influenced by HSE in that they know 
they need to comply with regulations. This knowledge 
was gained primarily through HSE’s website and their 
agriculture Safety Awareness Days (SADs). 

The recommendations suggest how HSE can use its 
website and SADs to further advantage by targeting 
particular areas where farmers have negative attitudes 
and behaviours. In addition, examples of good practice 
that emerged from the interviews with the farmers are 
provided. 

This report and the work it describes were funded by 
the Health and Safety Executive (HSE). Its contents, 
including any opinions and/or conclusions expressed, 
are those of the authors alone and do not necessarily 
reflect HSE policy. 
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