
T H E  R O L E  O F  P E R C E P T I O N S  A N D  A T T I T U D E S  I N  
T H E  A S S E S S M E N T  O F  S A F E T Y  C U L T U R E

by

Terence R. Lee
Environmental Psychology &  Policy Research Unit 

School of Psychology 
University of St Andrews

Inspection Planning, Plant Maintenance &  Assessment of Safety' 
- A n  International Workshop -

O E C D  Nuclear Energy Agency, Committee on Nuclear Regulatory
Activities (CNRA);

Working Group on Inspection Practices (WGIP)

M a y  19-24 1996

133



THE ROLE OF PERCEPTIONS AND ATTITUDES 
IN THE ASSESSMENT OF SAFETY CULTURE

Terence Lee

Environmental Psychology & Policy Research Unit, 
School, of Psychology, University of St Andrews

INTRODUCTION

The purpose of this paper is to present the argument that the most conveniently measurable and valid 
elements of a safety culture are the employee’s perceptions of and attitudes towards safety. These are 
oriented towards the whole range of hazards and corresponding safety practices and procedures within the 
organisation.

The concept of safety culture is discussed and this is followed by a short review of research evidence on 
the main characteristics of low accident plants.

There follow brief reviews of research in industry on the perception of risks and attitudes towards safety 
and finally, a detailed account of a large scale survey of safety attitudes in a nuclear reprocessing plant.

The aim is to identify those elements of safety culture that can establish priorities and provide order and 
structure for those site regulators whose task is to assess their health.

ACCIDENTS

What is particularly remarkable about the exhaustive inquiries into the highly publicised accidents of 
recent years in the UK, i.e. Flixborough; Bhopal; King’s Cross; Herald of Free Enterprise, Clapham 
Junction and Piper Alpha is that they all came up with much the same verdict.

Despite the adoption of the full range of engineering and technical safeguards, complex systems broke 
down disastrously because the people running them failed to do what they were supposed to do.

These were not simple, individual errors, but malpractices that corrupted large parts of the social system 
that makes an industrial or service organisation function. It is not enough to describe these diffuse 
breakdowns as ‘human error’ and to hope that the ‘human factors people’ will come up with some cures 
for such random frailties while others get on with the real business of improving the engineering 
safeguards or rewriting the regulations. Of course, the efforts over the past 150 years to make the technical 
side of the system as safe as possible have been highly successful and must continue - but many large 
organisations are currently finding that their efforts to engineer faults out of the system have worked so 
well that accident rates have reached a low but undoubted plateau and the only way to continue to improve 
is to address the hearts and minds of the management and workers.

The concept that best summarises the human sciences approach and which has been confirmed and 
strengthened by the major accident inquiries is that of safety culture.
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SA FETY  C U LTU R E

Management has come to realise that the general likelihood of an accident occurring in their plant depends 
not just on the careless or vindictive foibles of a small number of operatives but, to use the terminology of 
an important CBI report on safety culture, on “the way we do things around here” (CBI, 1990). The 
concept of safety culture is a fairly recent attempt to advance this area of understanding. It does not 
supplement the many safety ideas and practices that have preceded it, but supersedes or rather 
encompasses them.

The term ‘safety culture’ was introduced by IAEA (the International Atomic Energy Agency) as part of 
their first report on the Chernobyl Accident, published in 1986. The concept itself was not entirely new. It 
had earlier existed for some years as ‘safety climate’, but this term fails to capture some of the critical 
features (see below).

There have been a number of valuable reports and definitions since that time but the latest and most 
comprehensive is due to ACSNI (The Advisory Committee on the Safety of Nuclear Installations) 
(ACSNI, 1993).

They define safety culture as follows:

“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.

Organisations with a positive safety culture are characterised by communications 
founded on mutual trust, by shared perceptions of the importance of safety and by 
confidence in the efficacy of preventive measures.”

This very generality could, of course, be a weakness. Many such ideas have foundered because they 
become all things to all men and no-one can actually get a handle on them. This is why it is essential to tie 
the concept into procedures for measurement.

What is implied by a good safety culture is that the perceptions and attitudes (and hence the behaviour) of 
all employees towards safety and all its contributory practices is dominant. The concept of culture, as used 
by anthropologists, covers everything learned or otherwise acquired by a society, social group or 
organisation that is preserved and passed on to future members. It takes time to cultivate but once achieved 
it transcends the individual members - it belongs to the organisation. It is more than the sum of its parts - 
it is a collective commitment to safety.

THE CHARACTERISTICS OF SAFE ORGANISATIONS

There is a substantial body of research available that can help in understanding safety culture. It shows the 
particular organisational characteristics that distinguish low-accident from high-accident plants. We make 
the assumption here that low accident plants have a healthy safety culture.

Most of the research does not enable us to argue strongly about causes - least of all about independent 
causes. The processes are highly interactive, but all of the factors to which I shall refer show up strongly 
and consistently from the research evidence. Hence, the list should at least help in establishing priorities 
for attention by regulators/assessors who cannot make more detailed measurement.
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First, though, a note on the methodology by which these factors have been identified. One approach is to 
compute correlations between accident rates and, for example, leadership style, within a sizeable sample of 
departments or companies. Another is to select a number of pairs of departments or companies, each 
having one with a high and one with a low accident record, but being similar on other factors such as type 
of work, age of workers, payment system etc. It is then possible to look for consistent differences (e.g. 
good communications) that might account for the differential accident rates.

Finally, probably the most dependable method is by intervention, i.e. the introduction of a new safety 
practice with a comparison of before/after accident rates. Ideally, the new measure should then be removed 
for a period to ensure it was really the cause of any change that had occurred.

The characteristics of low accident plants (presumably having a good safety culture) are shown in Table 1. 
The evidence is documented in ACSNI (1993).

Table 1 - Characteristics of low accident plants

-  A high level of communication between and within levels of the organisation. Exchanges are less 
formal as well as more frequent. Safety matters are discussed. Managers do more walkabouts.

-  Good organisational learning, where organisations are tuned to identify and respond to structured 
change.

-  A strong focus on safety by the organisation and its members.

-  A senior management that is committed to safety, giving it high priority, devoting resources to it and 
actively promoting it personally.

-  A management leadership style that is co-operative, participative and humanistic, as distinct from 
autocratic and adversarial.

-  More and better quality training, not only specifically on safety, but also with safety aspects 
emphasised in skills training.

-  Clean and comfortable (relative to the task) working conditions; good housekeeping.

-  High job satisfaction, with favourable perceptions of the fairness of promotion, layoff and employee 
benefits as well as task satisfaction.

-  A workforce composition that often includes employees who are recruited or retained because they 
work safely and have lower turnover and absenteeism, as distinct from higher productivity.

THE ROLE OF ATTITUDES AND PERCEPTIONS

It will be noted that most of these critical characteristics of safe organisations are both cause and effect of 
collective attitudes. The measurement of attitudes is a well developed technology and one that can provide 
a comprehensive overview of the success of any attempts to improve safety culture. For example, an audit 
is useful in telling an organisation whether it is doing all the proper and necessary things and self
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assessment helps people to stop and think before acting, but only an attitude survey can tell whether 
administrative actions are actually achieving what they are supposed to achieve.

Cox and Cox (1991) argue, cogently, that “constructive attitudes among the workforce, because they result 
from all other contributory features, are probably the most important single index of the effectiveness of a 
safety culture”. Among current attitudes relevant to safety, some of the most important are attitudes 
towards risks. These are subordinate to values and superordinate to risk perceptions.

A good safety culture will also include a reasonable consensus on the perceived severity of the risks 
involved in the work. This means in turn that effort to avoid accidents will be allocated efficiently - not 
wasted on improbable hazards or neglected on serious ones. It also means that the various sub groups will 
not be continually exasperated because others are apparently making an undue ‘fuss’ about some hazards 
while ignoring others and vice versa.

WHAT ARE ATTITUDES AND PERCEPTIONS?

An attitude is a relatively enduring tendency to behave in particular ways towards some aspect of the 
environment - a stable predisposition. People’s reactions to things and the ways they behave become fairly 
predictable because they have attitudes. Without this degree of consistency, social interaction would be 
impossible.

The measurement of attitudes is necessarily indirect. But so is that of electricity or radioactivity. We are 
obliged to create verbal or pictorial sample situations and to see how people react to these and then to 
generalise the results to their ‘real’ attitudes and behaviour. Finally, we should check that this 
generalisation can be trusted, i.e. that the measurements we have made are valid.

The most ubiquitous and reliable method of measurement, providing people have no interest in deceiving 
(in which case other methods are appropriate and are available) is the humble but ubiquitous questionnaire. 
The best way of ensuring that the respondents will not deceive is to make cast iron arrangements for 
confidentiality. In these circumstances, their willingness, indeed enthusiasm, to say what they think can 
generally be relied on.

As mentioned earlier, perceptions are subordinate to attitudes, but only in the sense that they are less 
enduring. It is our constant stream of perceptions that go towards the construction of our attitudes - but 
once an attitude has been established it acts as an active filter, selecting what is attended to and 
interpreting the stimuli in the course of perception.

Most of what we know about the perception of hazards has been learned from studies of the wider public. 
These show that there are strong influences from two sources. The first is cultural, i.e. people’s 
background, identity, interests and past experiences. The second relates to the type of hazard. Is it 
engaged in voluntarily? Is it ‘dreaded’? Is it familiar or unfamiliar? Does it involve a ‘risk to self or a 
‘risk to society’? And, perhaps most important, who benefits?

RISK PERCEPTIONS IN WORK SETTINGS

An early study was carried out by Ostberg (1980) in the Swedish forestry industry. There are many 
hazards to which people are exposed during tree-felling operations and Ostberg presented his subjects with 
a number of these, described and illustrated in a booklet. The managers and workers were asked to assess 
their comparative severity. There was good agreement on the perceived relative riskiness of the operations
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but substantial differences in the absolute levels of perceived risk between six levels or trades. These were: 
fellers, trainers, safety officers, forestry school trainees, safety engineers and supervisors.

By comparison with the norm, trainers overestimated the risks but supervisors, who are at the sharp end of 
the conflict between productivity and safety, markedly underestimated the risks.

Unfortunately, Ostberg did not have available any reliable accident or injury statistics from which the 
‘objective’ risk could be deduced. However, it is sufficient to say that the difference between the two 
extremes, i.e. trainers and supervisors, was a factor of 4.5, and we have to conclude from this that many of 
the workers were either seriously over-estimating or under-estimating the risks involved.

Singleton, Hicks and Kirsh (1981) were able to provide a comparison with reliable accident statistics. In 
their case, they were looking at the familiar task of driving a tractor and comparing the perceived risks of 
an accident in ten different situations. For two of ten assessments, there were substantial discrepancies 
between the ‘real’ risk and the ‘perceived’ risk. The risk of being hit by another vehicle on a public road 
was placed tenth in order, whereas in ‘real’ terms it should have been ranked fifth. The other situation 
involving a large discrepancy was in the possibility of a tractor rearing over backwards while travelling up 
a steep slope. This was over-estimated in severity from tenth place to sixth. Research has shown that 
dramatic, ‘memorable’ accidents tend to be perceived as more likely, an effect that is amplified by the 
media attention it attracts.

Rushworth et al (1986) studied the perceptions of workers involved in the maintenance and cleaning of 
very large bunkers that are used for storage purposes in coalmines. The seriousness of the situation can be 
represented by the fact that ten accidental deaths had occurred over an eleven year period!

Eighteen unsafe behaviours or situations were selected and descriptive scenarios provided for each one. 
The subjects were given a scale ‘anchored’ to an everyday risk of known probability, i.e. ‘being run over 
on the road’. Trainees perceived the risk as most serious but trainers had a reasonably accurate knowledge 
of the risks. The colliery bunker specialists, who were most accustomed to working in the situation, had 
low awareness of the risks involved and area teams, carrying out the same work but covering a number of 
pits, were even more over-confident. The study provided strong support for a recurrent finding, that is that 
experience or familiarity with a task leads to a lowered estimation of its risk. Also, supervisors, who are 
probably the ones most subject to production pressures, were again shown to seriously under-estimate the 
risks involved.

In response to detailed questioning, workers gave a variety of seriously considered explanations for the 
well-known violations of the safety rules. However, these displayed a completely unfounded confidence in 
their own ability to extract themselves from danger. For example, they were sure they would be able to 
react in time to snatch a rope if they fell, having failed to fasten a safety harness. In most of these cases, 
there was sufficient technological knowledge and experience to indicate that these and other ‘expected’ 
reactions were absurdly over-optimistic.

Other studies where reliable accident statistics are available were carried out by Dunn (1972) on chainsaw 
operators and by Zimolong (1979) on railway shunters. A variety of work situations and tasks were rated 
for their perceived risk, but there was little correspondence between these perceptions and the ‘real’ risks.

A much more detailed study was carried out by Zimolong (1985) among groups of construction workers. 
Using German national accident statistics, six high-risk occupational groups were selected for whom data 
were available. These were carpenter, tile-layer, scaffolding assembler, construction worker, painter and 
steel construction worker. There was good agreement within each group on the perceived risks, but again,
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little correlation between the objective risks and subjective assessment. There was severe under-estimation 
by each group of the risks with which they were most familiar. In all cases, the effect was considerable. 
For example, painters under-estimated ladder falls by thirty-three per cent and thirty-six per cent for minor 
and serious or fatal accidents respectively. Scaffolding assemblers under-estimated scaffold accidents by 
fifty-six percent and forty-three per cent.

This bias may be explained either by the high familiarity of the task or by the fact that these were the 
particular tasks from which the subjects received direct benefit.

ATTITUDES TOWARDS RISKS IN WORK SETTINGS

Perceptions of particular hazards are likely to be influenced, in part, by generalised attitudes towards risk 
and risk-taking.

Zuckerman et al (1980) postulates individual differences in ‘sensation seeking’ which seem likely to have 
a physiological basis. However, work experience, social learning and cultural factors (e.g. fatalism) are 
likely also to contribute to the growth of attitudes which may vary on a dimension from risk to caution. 
Employees also develop attitudes towards the many aspects of safety management such as ‘permits to 
work’, alarms and safety regulations.

There is little doubt that the conflict between risks and benefits is acute in industrial settings. Peterson et al 
(1987) studied forestry workers in a ‘natural experiment’ when their conditions were switched from 
piecework to day rates. When the change occurred the attitude towards risk-taking changed fairly abruptly. 
The operatives were well aware that safety procedures were being compromised and explained that they 
found them time-consuming and a direct hindrance to their earning capacity. Leather (1988) compared 
building workers employed by private firms on piece rates with those employed by Local Authorities on 
day rates. Attitudes towards risk were again quite different. There was a conscious realisation that unsafe 
behaviour and practices were more common in the private sector because they were more beneficial. 
Interestingly, the building workers said that, other things being equal, they would have preferred to work 
under the less stressful conditions of Local Authority control.

Job satisfaction is another attitude that is linked to safety through such mechanisms as psychological 
withdrawal, non-compliance, lack of interest in the work, aggressiveness, or resentment leading to 
violations.

An early study of Calcutta bus drivers by Bose et al (1969) used a simple attitude scale to successfully 
predict accident rates.

A study by Levine et al (1976) was carried out on the ‘closed community’ of a US aircraft carrier. Its 
unique feature was that a 22 item scale was administered to pilots and air support personnel before a 
deployment. A sub-scale of adventurousness was extracted by factor analysis which predicted accident rate 
in both groups, including loss of/damage to a ircra ft in the p ilo t group.

Andriessen (1978) identified carefulness and safety initiative  attitudes and reported behaviour that were 
correlated with pressure from supervisors, ‘regular mates’ and peers. Kynaszczuk et al (1982) have studied 
general attitudes towards safety in members of a flying club.

There is very little published human factors research (with the exception of studies of ‘human reliability 
assessment’) in the nuclear industry, but Marcus (1988) confirmed in a study of twenty-four US nuclear
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power plants that those operating at the higher rates of general efficiency also had a good measured safety 
climate (culture) with favourable employee attitudes towards safety. The consequences claimed for this 
were fewer accidents and one-third of the number of ‘human error events’ than in stations with a poor 
climate.

Cox and Cox (op cit) gathered data from employees of a multi-national gas company. Their factor analysis 
of seventeen attitude items produced five orthogonal factors, i.e. personal scepticism (about safety); 
individual responsibility; safeness of the work environment; the effectiveness of arrangements for safety; 
and personal immunity. It was hoped that this mapping of people’s ‘safety space’ would generalise widely 
and this has recently received partial confirmation from studies in a transport company, a food factory, 
among office workers (Cheyne and Cox, 1994), and an oil company (Alexander, Cox & Cheyne, 1994).

Rundmo (1992a&b), working with offshore oil platform workers in the Norwegian sector of the North Sea 
is pursuing a similar goal but using path analysis to model the linkages between satisfaction/dissatisfaction 
with management; working relationships and safety contingency measures and how they influence job 
stress and risk perception. He then modelled the effects of these two factors on the ultimate dependent 
variable, i.e. accidents and near misses.

Although it is increasingly evident that attitude surveys are an invaluable (if not sufficient) way of 
measuring safety culture improvement over time, Rundmo is the first to demonstrate this by repeating his 
1990 survey four year later (Rundmo, 1995).

THE SELLAFIELD SAFETY SURVEY

A number of industries have begun to turn to attitude surveys to assess the health of their safety cultures 
and to design therapeutic measures. The one briefly described here was carried out at Sellafield in 1992 
and is described in more detail elsewhere (Lee, 1993; Lee, Macdonald & Coote, 1993).

The project was initiated by first bringing together approximately 50 people, comprising a representative 
cross section of the Sellafield workforce, into five “Focus Groups”. The purpose of these groups was to 
identify those safety aspects of working at Sellafield which were of concern to them and to their 
colleagues.

The particular advantage of a mixed focus group is that it provokes lively exchanges, with occasionally 
conflicting points of view, and these bring to the surface a wide range of beliefs, attitudes and feelings that 
would otherwise be inaccessible. There is no formal agenda - but the task of the ‘facilitator’ is to ensure 
that all relevant aspects are covered, everyone is brought in, but not all at once. Silent gaps are not a 
problem!

The (verbatim) records of these discussions were used to help compile and structure an extensive 
questionnaire. The initial draft of the questionnaire was later reviewed by all those who had taken part in 
the groups and modified in the light of their detailed comments.

A pilot sample of approximately 200 people, selected systematically to represent the whole site, completed 
the draft questionnaire.

The questionnaire was next refined and validated internally and an effective administration system 
developed for application. A total of 5,295 completed questionnaires were returned, about an 85% 
response rate.
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It was considered desirable that exactly the same questions should be addressed to every level in the 
organisation. To achieve this, the form was standardised throughout. It consists of 172 ‘attitude 
statements’ and respondents are simply asked to express their agreement or disagreement with each one on 
a 7 point scale. Completion takes 20-30 minutes.

The questions cover nine general areas relating to safety at the plant and these are shown in Table 2. It 
should perhaps be re-emphasised that these had emerged, or been revealed, from the analysis of the 
complete transcripts made at the focus group discussions. It is a common criticism (more from within 
psychology than from outside) that such studies tend to be imperiously structured by the pre-conceptions 
of the investigator.

There is, without doubt, practical value in the answers to some of the individual questions. For example, 
whether people agree that the Safety Officers, Health Physicists or Safety Reps, are easy to contact when 
needed and doing a good job; again, the response to questions such as “Actions in response to entries in 
safety, in logs, is usually prompt” and “Rules about protective clothing are always strictly enforced”. If the 
level of agreement is unacceptably low, remedies can be considered. A number of these implications are 
now being addressed, energetically.

The next stage was to reduce the 172 attitude items to more manageable proportions. It is obvious that the 
meanings and implications of each one tend to overlap with others within its general grouping, to varying 
degrees. This can be quantified by computing correlations between each item and every other one in its 
group.

The resulting matrix of inter-correlations is then analysed by Principal Components Analysis to extract the 
main underlying factors - each composed of a set of items that appeared to contribute to the same, coherent 
attitude. The degree to which each constituent item contributes to the factor of which it forms a part is 
indicated by its ‘loading’. This, like a correlation co-efficient, varies from 0 to 1.

Table 2 • Principal components analysis

172 STATEMENTS
9 General areas Designation 19 Factors/Attitudes
Safety procedures Safety • Confidence in the safety procedures
Safety rules Rules 1 

Rules 2

• Personal understanding of safety rules
• Perceived clarity of safety rules

Permit to work system Permit 1 • Confidence in effectiveness of PTW
Permit2 • General support for PTW
Permit 3 • Perceived need for PTW

Risks Risk 1 • Personal caution over risks
Risk 2 • Perceived level of risk at work
Risk 3 • Perceived control of risks in the plant

Job satisfaction Jobsat 1 • Personal interest in job
Jobsat 2 • Contentment with job
Jobsat 3 
Jobsat 4

•
•

Satisfaction with work relationships 
Satisfaction with rewards for good work

141



Participation/Ownership Participation

Control 1 
Control 2

• Self-participation in safety procedures
• Perceived source of safety suggestions
• Perceived source of safety actions
• Perceived personal control over safety

Design Design • Satisfaction with design of plant
Training Train 1 • Satisfaction with training
Selection Train 2 • Satisfaction with staff suitability

An additional analytical procedure known as varimax rotation enables us to adjust the composition and 
loading of items to achieve factors from within a given grouping that are independent of each other, that is, 
they address different aspects of the same general area.

Each factor has to be labelled appropriately and this is done by looking at the main thrust of the items that 
compose it - particularly those with the highest ‘loadings’.

Each person is given a single score for each attitude, which is derived by adding together his/her score on 
the relevant items, each being first ‘weighted’ by its factor loading.

The outcome of this process was the identification of a total of 19 factors covering the 9 areas relevant to 
safety at the plant. Time does not allow for a detailed description here of more than a few of these factors 
and, given the main topic area of this Workshop, it seems most appropriate to show, for illustrative 
purposes, the items contributing to the three factors in the Risk Perception grouping (Table 3).

It will be seen that the perception of risks consists of three independent factors.

-  Personal caution over risks

-  Perceived level of risk at work

-  Perceived control of risks in the plant

Validation: The major question that needs to be asked next is the extent to which the responses to such 
attitude items are frank and honest and whether the factors that emerge are anything more than a 
theoretical structuring. In short, whether they are valid as indicators of safety behaviour at the plant.

Although it was not possible to deduce this from accident records without sacrificing the essential 
anonymity on which the whole survey hinged, the respondents were asked the following question.

“Have you had any accidents resulting in time off work for three days or more while 
working for BNFL? If YES, approximately how many?”

Analysis showed that 17 of the 19 attitudes discriminated between the accident group and others. This is 
shown in Fig. 1.

Fig. 2 shows the same data for 15 of the most predictive attitudes when the sample is broken down into 
sub groups who have experienced variable numbers of accidents.

A further extension, which cannot be described in detail here, is the use of a statistical technique known as 
Discriminant Function. This enables us to determine which of the attitudes is most predictive of the vital 
accident/no accident criterion.
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Table 3 - Principal components extraction

Group No. 2 - RISKS
Factor 1 - Personal caution over risks / Factor 2 - Perceived level of risk at work / 
Factor 3 - Low-high trust in workforce______________________ _________________

Factor
1

Factor
2

Factor
3

If I didn’t take a risk now and again, the job wouldn’t get done -.640
What I really enioy is a job with a spice of danger -.486
Everyone takes risks in the home and it’s difficult to switch over 
at work -.491
I sometimes have to turn a blind eye to the strict safety rules to 
get the job done on time -.666
Most accidents just happen - there’s not much you can do about it

-.482
I know the job so well that I am extremely unlikely to have 
accident or be involved in one .475
There are certainly risks in working at Sellafield .464
The risks at Sellafield are completely cancelled out by the safety 
precautions .589
I never think about the risks now I am used to the work -.495 .431
A certain amount of risk is no problem if you have ‘what it takes’ -.548
The Permit to Work system ensures safe working .542 .443
The Permit to Work system is just a way of covering people’s 
backs -.476
Having the Nuclear Installations Inspectorate makes me feel safe .463 .509
In my place of work the one who is most careful in applying the 
safety rules and instructions is myself .457
So far as safety is concerned, you can trust most people in my 
place of work .472
There is sometimes pressure to put production before safety from 
myself -.462
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Fig. 1 - The Relationship Between 19 Attitudes and Accident Group
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Zero accidents = 4,514; 1 accident = 285; 2 acddenta = 105; 3-10 accidents = 94; 10+ accidenta = 76; Total = 5,074

The practical value of such a survey is, first, that it can be used to assess the current state of the safety 
culture and, if repeated at say, two yearly intervals, any improvement.
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Secondly, suitable analysis has enabled us to identify not only the attitudes that are most in need of 
improvement but to break this analysis down by the following variables.

Department, Age, Sex, Length of Service, Broad Type of Job, Detailed Type of Job, 
Shift or Day-worker and Employed in Active Area.

A survey of attitudes towards safety is an ideal way of monitoring the health of a safety culture, especially 
if it can be repeated every few years. The main problem for the future is how to synchronise or combine 
the two invaluable tools of the safety survey and the safety audit.

PRACTICAL IMPLICATIONS

There is an increasing use of attitude scales to monitor safety and the latest version of the ISRS Audit 
Handbook advocates their use. Regulators may be able to encourage Nuclear Licensees or Utilities to carry 
out safety surveys. This would provide valuable evidence to mutual advantage. The method is currently 
being extended to nuclear power stations in the UK and the results of this study should provide more 
specific evidence within the coming year.

If the results are to be relied upon, the method must be valid and shown to be so. If the results are to be 
useful, detailed breakdowns and appropriate statistical analyses are needed. Hence, professional expertise 
is desirable, if not essential.

In situations where it is not feasible to carry out a representative survey, the summary presented here of the 
features of low accident plants and the profile of safety attitudes identified at Sellafield may prove helpful 
in devising structured check-lists for use by Site Inspectors or, at the very least, in guiding their subjective 
observations.
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