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Abstract

The current study is concerned with the evaluation of a process of behavioural safety within

the nuclear industry. The focus of the investigation is on personal inputs to, and experiences of

a behavioural safety process (BSP), over a 4-year period, rather than organisational safety

performance per se. Its purpose is to describe how employees within participating UK reactor

plants regard behavioural approaches to safety management. In particular, the study ad-

dresses the perceived strengths and weaknesses of behavioural approaches to safety man-

agement and identifies both current and future potential for individual and organisational

learning.

Personnel from three representative UK reactor sites and other key stakeholders partici-

pated in the investigation. Several methods were utilised to gather data in relation to the study

objectives, including semi-structured interviews, plant observations and questionnaires.

Findings indicate a positive commitment to behavioural safety at all levels within the study

organisation. Interviewees articulated a number of specific examples of individual learning and

possibilities for learning enhancement. Results from the questionnaire study indicate that the

BSP is embedded at all levels and within all representative sites participating in the current

study. However, the issue of sustainability has been identified as a potential problem at one

of the participating sites. The investigation findings are discussed in relation to existing

theoretical frameworks of behavioural change.
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1. Introduction

Behavioural approaches to safety management are now commonplace (Cooper

et al., 1994; Cox and Cox, 1996) and are designed to improve workplace safety by

promoting those behaviours deemed critical to health, safety and risk control. This is

not surprising given that between 80% and 90% of all workplace accidents and

incidents can be attributed to unsafe behaviours (Hollnagel, 1993; HSE, 2002). The

UK Health and Safety Executive (HSE) have suggested that effective risk control
depends, in part, on the behaviour of individuals at all levels within an organisation

(HSE, 2002) and have thus highlighted the importance of people focused initiatives.

Behaviour-based safety interventions are people focused and are often based upon

one to one or group observations of employees performing routine work tasks,

feedback on safety related behaviour, coaching and mentoring. The majority of

initiatives have a proactive focus, encouraging individuals and their work groups to

‘consider the potential for accident involvement, and their own behaviour as safe

versus unsafe before somebody gets hurt’ (Sutherland et al., 2000). Connor (1992)
conducted a review of previous research and reports of interventions, from which it

is possible to develop a list of the human factors that influence workplace safety.

Many of these factors fall under four overlapping headings: attitudes, perceptions,

motivation and behaviour and include personal characteristics, individual attitudes,

consideration of possible outcomes and a persons intentions as well as social context.

Komaki et al. (1978) conducted one of the first studies utilising behavioural

analysis to improve worker safety and concluded that this mode of safety inter-

vention was effective in significantly improving employee safety performance. They
also reported that not only did employees react favourably towards the behavioural

safety intervention, but also that the study organisation was able to maintain the

initiative with a continuing decline in the injury frequency rate. A number of safety

researchers have supported the findings of Komaki et al. highlighting the effective-

ness of applying behavioural analysis techniques to reduce unsafe behaviours and

thus lower injury rates (see for example Cooper et al., 1994; Krause et al., 1999).

However, recent evidence (HSE, 2002) appears to suggest that the implementation

and sustainability of behavioural safety interventions has been variable and many
seemingly successful initiatives, that previously reported improvements in health and

safety performance, have lost momentum.

The BSP under investigation derives much of its theoretical underpinnings from

theories of learning, motivation, attitudes, beliefs and trust. Within the psychological

literature these constructs are separable and independent, however, in relation to the

management of safe behaviour they appear to be inter-dependent. The intervention

discussed within this paper focuses on socio-cognitive explanations of behaviour

change (Bandura, 1977, 1986). Bandura emphasised that mere exposure to a ‘model’
is sufficient for learning to occur. In this context behavioural approaches to safety

management encourage learning via observations, coaching and mentoring. How-

ever, whether learning is experienced seems dependent on the consequences of the

behaviour for both the ‘model’ and the learner. Skinner (1974) understood learning

to be an active process where reinforcement strengthens behaviour whilst punish-
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ment tends to weaken behaviour. Thus behaviour-based safety interventions re-

inforce safe behaviour via one to one, group and site wide feedback.

Behavioural approaches to safety management characteristically focus on

changing employee behaviours rather than attitudes. The underlying assumption

being that once a person’s behaviour has changed a change in attitudes will follow

(Bem, 1967). Safety researchers have continued to debate this assumption in the

literature (see for example Lee and Harrison, 2000) and opinions as to the direction

of change vary. To secure long-term positive changes in safety performance
researchers suggest that it is necessary to change both behaviour and attitudes

(Fishbein and Ajzen, 1975). The Theory of Reasoned Action proposed by Fishbein

and Ajzen argues that behaviour can be predicted if observers know (1) the person’s

attitude to the particular behaviour; (2) the person’s intention to perform the

behaviour; (3) what the person believes are the consequences of performing that

behaviour; and (4) the social norms which govern that behaviour. Actually satisfying

each of these conditions to enable predictions of behaviour can be made clearer

through the behavioural safety process.
Theories of motivation have also had an impact on the behavioural safety

intervention under investigation. Studies conducted in Australia found that safety

motivation is an important factor in predicting compliance (Griffin and Neal, 2000).

Vroom (1964) has also proposed that an individual is motivated to behave in a

certain way if they (1) have a strong desire to achieve a certain task outcome, in this

case safe behaviour; (2) have a reasonable expectation that they will achieve that

outcome i.e. they are competent; and (3) expect that the achievement of the task

outcome will result in a reward, for instance increased safety performance, reduced
accident rates, etc. Behaviour-based safety initiatives can thus motivate employees to

behave in a safe manner by increasing individual confidence in performing work

related tasks and by focusing on individual safety improvement goals. The basic

premise of Locke and Latham’s (1991) theory is that a persons goals or intentions

play a key role in determining their behaviour. In applying this theory to behavioural

safety it is important to systematically identify challenging (but realistic) goals for

individuals to aspire to as well as providing them with accurate and timely feedback

via observations.
Trust, within and amongst operational teams, is an essential component if

behavioural safety initiatives are to be an effective aspect of an organisations safety

management system. Trust has been identified as an important construct in orga-

nisation studies (Lane and Bachmann, 1998), however a limited number of

researchers have examined the concept within the realms of safety research. De-

Pasquale and Geller (1999) are one of only a handful of researchers that have

acknowledged the significance of interpersonal trust in relation to behaviour-based

safety initiatives. They recognised the importance of trust in management and co-
workers abilities and intentions as being critical to the success of a behavioural safety

initiative. This is understandable given that employees are required to observe each

other performing routine work tasks and feedback information related to safe and

unsafe behaviours on both an individual and site wide level (Jones et al., 2004). If

there is a lack of trust in management and co-workers’ intentions and abilities the
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process will fail i.e. if employees perceive the approach to be a way in which man-

agement can monitor their work or co-workers can ‘rat’ on each other the effec-

tiveness of the process will be minimal (DePasquale and Geller, 1999).
1.1. Aims and objectives

The current study of a behavioural safety initiative was undertaken as part of a

larger European research project, ‘LearnSafe’. 1 The purpose of the study was to

assess how employees within participating UK reactor sites viewed this ‘innovative’

approach to the process of learning and behaviour change. The focus of the inves-

tigation was placed upon personal inputs to and experiences of the BSP over a 4-year
period, rather than organisational safety performance per se. A multiple methods

approach was adopted for data collection. This approach has been utilised by the

first author in other cultural assessments (Cox and Cheyne, 2000). The use of a

holistic approach to data collection can enable researchers to generate a rich picture

of employee attitudes and organisational practices that may not be achieved from

one source alone.

The objectives of the study are (1) to assess employee perceptions of behavioural

safety and to identify any barriers to its continuing success; (2) to appreciate how
individuals see opportunities for learning through engaging in the initiative; and (3)

to assess employee commitment towards the BSP and the embeddedness of the

approach within the organisations existing culture.

The paper also includes a brief description of the BSP and methods utilised within

the study organisation, by way of background.
1.2. The behavioural safety process utilised within the study organisation

The BSP under investigation was developed in 1998 and was introduced as part of

a broader accident prevention programme; one that was initially focused on ‘con-

ventional’ safety. The process was based upon two proprietary approaches that had

been running at two separate sites within the study organisation. A number of
problems were experienced with each of these approaches (see Cox et al., 2002). As a

consequence a cross-sectional team was established within the organisation and a

bespoke process, underpinned by many of the theoretical frameworks already dis-

cussed, was developed and rolled out within the wider organisation.

Two of the current authors were involved in the development of the process and

were closely involved in supporting the launch of the company-wide initiative. The

study organisation implemented the bespoke BSP within all business groups (a target

of approximately 4 years was set for implementation). Each site was presented with a
template model of the BSP (see Fig. 1) and individual sites were required to per-

sonalise the process by adding pictures of the site and examples of incidents/acci-
1 http://www.vtt.fi/virtual/learnsafe/

http://www.vtt.fi/virtual/learnsafe/
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Fig. 1. An overview of the behavioural safety process.
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dents that had actually occurred on site. This gave employees a sense of ownership of

the approach, since it incorporated examples that they could personally relate to.

A series of training sessions and workshops were held for employees at various

levels within the organisation. The aims of such sessions were (1) to ensure that

employees were informed with regards to the development of the process; (2) to

explain how the process would be implemented; and (3) to highlight the desired

outcomes of utilising behavioural approaches to safety management. The BSP was
built upon a foundation of trust and partnership between managers, unions and

employees. The atmosphere of trust and openness was achieved via the involvement

of key stakeholders during the development and implementation stages of the pro-

cess. The process has recently been extended to impact on other areas including

environmental management, leadership and nuclear safety.
2. Methods

Employees from three representative UK nuclear power plants and other key

stakeholders from the organisations safety management team participated in the

study. Data were collected using semi-structured interviews, plant observations and

questionnaires.

2.1. Semi-structured interviews

The principal investigators interviewed a number of key personnel within the

company using a semi-structured interview schedule. Each of the participants se-

lected to participate in the interviews (n ¼ 9) occupied a key role in the BSP. Par-

ticipants included a BSP Champion, BSP Co-ordinators, a BSP Data Manager and
BSP Site Co-ordinators along with other key individuals. Interviews lasted ap-

proximately one hour and were either face to face or over the telephone.

The investigators asked a series of questions in relation to participant’s inputs to

the development of the BSP and to their experiences of using the initiative. Parti-

cipants were also asked to discuss the importance of utilising a BSP within the
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nuclear sector along with the strengths and pitfalls of using the process. Finally, the

researchers asked the participants to discuss the learning outcomes of the BSP as well

as providing specific examples of behaviours that had actually been learnt as part of

the process. The transcripts from the interviews were analysed using content analysis

(see Dane, 1990; Holsti, 1969) and key constructs were identified.

2.2. Plant observations

The researchers visited two of the representative nuclear power plants involved in

the investigation in order to discuss the BSP further with site employees. Approxi-

mately 10% of plant employees (n ¼ 40) participated during this stage of the research

and were selected from an opportunity sample. Participants were either actively

involved in the BSP as observers or as employees who have had their work observed

as part of the process. During each of the visits to the participating UK nuclear

power plants, the researchers conducted a site ‘walk-about’, informally talking to

employees at all levels within the plant, asking them to discuss the strengths and
pitfalls of the BSP at their reactor site as well as their experiences of using the ap-

proach. These data were collated in a ‘site-narrative’ and subsequently analysed,

using content analysis, for core constructs and opinions.

2.3. Questionnaire study

A 28-item questionnaire was designed by the research team to assess employee

attitudes towards the BSP. The questionnaire was based on the key concepts
uncovered from the interviews and plant observations. The questionnaire was tested

for face validity with an expert panel, and was subsequently amended and cleared

for distribution at three representative UK nuclear power plants.

The Site BSP Co-ordinators at each of the participating nuclear plants agreed to

distribute the BSP perception questionnaires during site safety meetings to BSP

observers (n ¼ 83) and to employees who have had their work observed as part of the

BSP (n ¼ 74). Participants involved at this stage in the data collection process re-

flected a cross-section of plant employees including members of the reactor site se-
nior management teams and individuals from a number of functional areas on site.

Bio-data were gathered from participants completing the BSP perception ques-

tionnaire. Participants were asked to indicate their agreement with each of the 28

items (see Table 3) included in the BSP perception questionnaire against a Likert

scale (0¼ I do not understand this statement, 1¼ strongly disagree, 2¼ disagree,
3¼ neither agree nor disagree, 4¼ agree and 5¼ strongly agree). Completed ques-
tionnaires were posted directly to the researchers for analysis.
3. Results

Data were analysed using qualitative and quantitative methodologies as appro-

priate. Data from separate analyses were collated and considered together.
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3.1. Qualitative analysis

Transcripts of the interviews and the narratives from the plant observations were

analysed and subjected to content analysis involving two raters. Content analysis is a

phase of information processing in which communication content is transformed,

through the objective and systematic application of categorisation rules, into data

that can be summarised and compared (Paisley, 1969). The use of two raters, acting

independently, to analyse the data reduced the potential for bias in the reporting
of the data. The key concepts uncovered following the content analysis of the data

are presented in Table 1.

Employees participating in the semi-structured interviews and plant observations

highlighted a number of specific examples of safe behaviours, which they had learnt

as a result of the BSP. They also reported a number of employee driven solutions

to safety problems and instances where the BSP resulted in both individual and

organisational learning (see Table 2).
3.2. Quantitative analysis

The 28 items of the BSP perception questionnaire were subject to principal

components analysis. Prior to performing the analysis the suitability of the data were

assessed. The inspection of the correlation matrix highlighted a number of co-effi-

cients of 0.4 and above. The Kaiser–Meyer–Oklin value was 0.823 exceeding the
recommended value of 0.6 and the Barlett’s test of sphericity reached statistical
Table 1

Key concepts uncovered during the content analysis of the data (adapted from Cox et al., 2004)

Strengths of using a BSP Pitfalls of using a BSP Learning opportunities created

by a BSP

• Increases safety awareness

• Promotes communication

• Partnership between managers,

unions and employees

• Increases interaction between

employees and supervisors

• Linked to events on site

• Encourages sharing of knowledge

and learning from mistakes

• Highlights a direct link between

behaviour and consequences

• Focus on all levels of employment

• Development of employee skills

• Builds safety into culture

• Ownership of solutions

• Raises profile of safety

• Increases safety on site

• Everyone is responsible for safety

• Transferable approach

• Unreal expectations sur-

rounding the approach

• Needs foundation of

trust

• Could be used negatively

as a ‘weapon’

• More feedback needed

• Reluctance to be

observed

• Certain teams/groups

deliberately undermined

the approach

• Difficulties of

maintaining enthusiasm

• Management of

consequences

• Slows other work/

procedures

• Needs effective leadership

• Opportunities for communica-
tion/knowledge sharing

• Source of valuable knowledge
for local learning

• Builds awareness of safety and
site values

• Allows and reinforces learning
from mistaken actions

• Direct link between behaviour
and consequences

• Switched on to have an impact
on others

• Problem identification and em-

ployee driven solutions

• Challenging approach
• Reinforcing nature of approach
with tangible benefits

• Praise given for safe behaviour



Table 2

Employee driven solutions to safety problems and specific examples of learning (adapted from Cox et al.,

2004)

Individual and team learning using a BSP

‘‘On one occasion I was observing an employee performing a task. Whilst carrying out this task I

observed acid splashing up on to the employees face. The splashing of the acid actually caused the

mask to crack. After the incident, during an informal conversation, the employee confessed that he

may not have worn the mask, but for the fact that he knew that he was being observed and as a

result he has ensured that he was wearing full personal protective equipment’’

‘‘30% of all accidents on a particular site involved cuts and abrasions to hands/fingers. A BSP

group discovered the root cause was that people were carrying out tasks without wearing gloves,

usually because the correct gloves were unavailable or the task only took a few minutes and

therefore the workers had been reluctant to go and find any. The team agreed that the way to

address this problem would be to provide people with personal protective equipment bum/waist

bags, the bags would be worn at all times and could contain safety equipment e.g. gloves, glasses,

etc. The bags were issued and the percentage of unsafe acts involving hands is reducing’’

‘‘During a conference attended by around 300 employees, the speaker was walking close to the

edge of the stage when one employee on the front row pointed out that this was in fact a potential

unsafe act with the consequences being that the speaker could possibly fall from the edge of the

stage. The speaker thanked the employee for pointing him to the danger and duly remained behind

the podium for the rest of the lecture, thus avoiding a potentially dangerous fall from the stage’’

832 S. Cox et al. / Safety Science 42 (2004) 825–839
significance (p ¼ 0:000), supporting the factorability of the correlation matrix

(Ferguson and Cox, 1993).

Principal components analysis revealed the presence of eight components with

eigenvalues exceeding 1, explaining a total of 58.2% of the variance. An inspection of

the screeplot revealed a break after the fourth component. Using Catell’s scree test it

was decided that these four components would be retained for further investigation.

At this point three items (Q2, Q19 and Q22) were removed from the analysis, as they

did not fit with the four-factor solution. To aid the interpretation of the four selected
components varimax rotation was performed. The rotated solution (see Table 3)

revealed that each of these components showed a number of strong loadings.

The four-factor solution explained 45% of the total variance, with component one

contributing 18%, component two contributing 12%, component three contributing

8% and component four contributing 7%. Three of the items cross-loaded (Q9, Q23

and Q25) but were retained as it was felt that they reflected the inter-relatedness of

employee attitudes to behavioural safety initiatives. The items loading on each of the

four-factors epitomised the differing aspects of employee perceptions towards the
BSP. The four components were defined to represent the item clusters as follows: (1)

site impact and use of feedback; (2) maintenance and sustainability of the BSP; (3)

movement and trust; and (4) management influence on the BSP.

The researchers conducted four two-way between-groups ANOVAs to explore the

impact of reactor site location and employee role in the behavioural safety process

on each of the four components uncovered within the BSP perception questionnaire.

The results are as follows:



Table 3

The rotated component matrix following the factor analysis of the data

Item description Factor loading

Component one: site impact and use of feedback

(17) Management know how to deal with consequences of observations 0.706

(16) Problems are rectified promptly 0.656

(14) BSP increases positive public opinion 0.623

(21) Information that is gathered is always put to good use 0.584

(15) BSP focuses on important events 0.542

(20) BSP increases employee interaction with supervisors 0.539

(4) BSP has increased awareness 0.528

(7) BSP has developed employee skills 0.519

(3) BSP has improved communication 0.508

(27) Pro-safe is useful in allowing individual sharing of knowledge and experience 0.496

(5) BSP has increased understanding of site values 0.492

(9) BSP is here to stay 0.430

(25) BSP does motivate employees 0.428

(24) BSP assists in changing employee attitudes 0.419

Component two: maintenance and sustainability of the BSP

(13) BSP is sustained when changes are made within the organisation 0.634

(6) BSP has increased employee driven solutions 0.615

(18) All employees have had the opportunity to become involved in BSP 0.567

(26) There is not an over reliance on BSP tools 0.504

(8) BSP has raised the profile of safety 0.486

(23) BSP is beneficial to maintain site safety 0.477

(25) BSP does motivate employees 0.475

(9) BSP is here to stay 0.409

Component three: movement and trust

(10) BSP must be built on a relationship of trust 0.757

(1) BSP is important in improving safety 0.633

(23) BSP is beneficial to maintain site safety 0.453

Component four: management influence on the BSP

(11) Management presence is essential for BSP to succeed 0.697

(12) Effective leadership is essential for BSP success 0.662

(28) Organisational change has an impact on culture enhancement 0.476

Removed items: (2) A proactive approach to safety should be utilised within nuclear power plants. (19)

Utilising the BSP creates a direct link between unsafe acts and the consequences of performing such acts.

(22) Safety on site should be the responsibility of all employees working on site.

S. Cox et al. / Safety Science 42 (2004) 825–839 833
3.3. Component one (site impact and use of feedback)

The main effects [F ð2; 151Þ ¼ 0:414, p ¼ 0:662] for reactor site location did not
reach statistical significance on component one of the BSP perception questionnaire.

The main effects [F ð1; 151Þ ¼ 0:058, p ¼ 0:811] for employee role in the process did
not reach statistical significance on component one of the BSP perception ques-

tionnaire. Finally, the interaction effects [F ð2; 151Þ ¼ 0:796, p ¼ 0:453] between
reactor site location and employee role in the process did not reach statistical

significance (see Table 4).



Table 4

Two-way ANOVA for component one of the BSP perception questionnaire

Sum of

squares

df Mean

square

F Significance

Location 36.366 2 18.183 0.414 0.662

Role 2.526 1 2.526 0.058 0.811

Location � role 69.945 2 34.973 0.796 0.453
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3.4. Component two (maintenance and sustainability of the BSP)

The main effects [F ð2; 151Þ ¼ 3:428, p ¼ 0:035] for reactor site location was sta-
tistically significant for component two of the BSP perception questionnaire (see

Table 5). Further investigation highlighted a difference between the mean scores

generated from the data gathered at reactor site 1 and reactor site 3. One explanation

of this finding could be that all employees whether observers or employees who have

had their work observed as part of the process are equally aware of the maintenance
and sustainability issues. The main effects [F ð1; 151Þ ¼ 0:826, p ¼ 0:365] for em-
ployee role in the process did not reach statistical significance on component two of

the BSP perception questionnaire. Finally, the interaction effects [F ð2; 151Þ ¼ 1:511,
p ¼ 0:224] between reactor site location and employee role in the process did not
reach statistical significance (see Table 5).

3.5. Component three (movement and trust)

The main effects [F ð2; 151Þ ¼ 1:755, p ¼ 0:176] for reactor site location did not
reach statistical significance on component three of the BSP perception question-

naire. The main effects [F ð1; 151Þ ¼ 2:009, p ¼ 0:158] for employee role in the pro-
cess did not reach statistical significance on component three of the BSP perception
questionnaire. Finally, the interaction effects [F ð2; 151Þ ¼ 0:042, p ¼ 0:959] between
reactor site location and employee role in the process did not reach statistical

significance (see Table 6).

3.6. Component four (management influence on the BSP)

The main effects [F ð2; 151Þ ¼ 1:881, p ¼ 0:156] for reactor site location did not
reach statistical significance on component four of the BSP perception questionnaire.
Table 5

Two-way ANOVA for component two of the BSP perception questionnaire

Sum of

squares

df Mean

square

F Significance

Location 84.880 2 42.440 3.428 0.035

Role 10.226 1 10.226 0.826 0.365

Location � role 37.418 2 18.709 1.511 0.224



Table 6

Two-way ANOVA for component three of the BSP perception questionnaire

Sum of

squares

df Mean

square

F Significance

Location 5.011 2 2.506 1.755 0.176

Role 2.869 1 2.869 2.009 0.158

Location � role 0.120 2 6.024E)02 0.042 0.959

Table 7

Two-way ANOVA for component four of the BSP perception questionnaire

Sum of

squares

df Mean

square

F Significance

Location 14.787 2 7.394 1.881 0.156

Role 4.032 1 4.032 1.026 0.313

Location � role 6.342 2 3.171 0.807 0.448
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The main effects [F ð1; 151Þ ¼ 1:026, p ¼ 0:313] for employee role in the process did
not reach statistical significance on component four of the BSP perception ques-

tionnaire. Finally, the interaction effects [F ð2; 151Þ ¼ 0:807, p ¼ 0:448] between
reactor site location and employee role in the process did not reach statistical sig-

nificance (see Table 7).
4. Discussion

The focus of the investigation has been upon personal inputs to and experiences of

this ‘innovative’ approach to the process of learning and behaviour change. The

findings from the investigation denote a positive commitment to and attitude to-

wards the BSP within the study organisation. This was clearly reported in the

interviews and plant observations. At the same time the analyses of the data collected
via the questionnaire study indicate that the BSP is deeply embedded within the

organisations culture and there appear to be only marginal differences in the atti-

tudes expressed by individuals within different roles in the BSP or at different reactor

site locations across the country. Employees reported that behavioural safety pro-

vided considerable value to the study organisation as it supported cultural re-

alignment towards a ‘safety first’ culture. Respondents also believed that the BSP

was an effective motivational tool, which assisted in both individual behaviour and

attitude change. The approach was considered of benefit to the organisation as it
encouraged employees at all levels to become involved in maintaining safety on site

as well as supporting both individual and organisational learning.

Learning, at all levels, plays an important role in safety performance within high-

reliability organisations such as nuclear power plants (Carroll, 1998). Findings from

the current study indicate that utilising a behavioural safety approach results in a
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strong potential for learning (see Table 1). Employees reported that the BSP was

successful in increasing opportunities for learning by reinforcing the benefits of

learning from mistaken actions. These findings appear to be consistent with the

conclusions drawn by Skinner (1974). The BSP was also reported to enhance

learning potential by enabling employees to perceive a direct link between per-

forming specific behaviours and their safety consequences. Such findings seem to be

in line with those reported by Bandura (1977, 1986). Data gathered from both the

semi-structured interviews and plant observations also uncovered a number of
specific examples where behavioural safety resulted in employee driven solutions and

behaviours being learnt at an individual and organisational level. For example, the

data generated from BSP observations highlighted that almost 30% of all accidents

involved cuts and abrasions to hands/fingers. It was decided that the best way to

address this problem would be to provide people with waist bags containing personal

protective equipment, to be worn at all times. The bags were issued and the per-

centage of unsafe acts involving hands has reduced. Other examples of individual

and organisational learning reported by employees can be found in Table 2.
Behavioural safety initiatives also offer an excellent vehicle for an organisation to

support organisational learning (Jones et al., 2004) and this was confirmed by the

data collected from the study organisation. Employees suggested that the BSP was

successful in increasing opportunities for organisational learning via communication

and knowledge sharing between employees. The BSP was also reported to enhance

organisational learning potential by increasing awareness of safety and site values.

The link between individual and organisational learning occupies a critical position

where behavioural safety is concerned. Theorists suggest that each member of the
organisation has the capability to learn, furthermore an organisation learns through

the capability of its members (Dixon, 1999). Therefore, organisational learning is not

simply the sum of all that its members know; rather it is a collective use of this

capability of learning. Behavioural safety could therefore be viewed as a vehicle for

mobilising such capability. This is evident from the number and variety of obser-

vations of learning in this study.

Employee motivation to behave in a safe manner is enhanced by utilising a

behavioural approach to safety management. Safety motivation was reported by
participants to increase as a result of praise received for performing work tasks in a

safe manner. The challenging nature of the BSP was also identified by employees as

having a positive effect on safety motivation. These findings support the conclusions

drawn from Vroom’s (1964) investigations. However, individuals also reported that

improvements needed to be made to the approach regarding the provision of feed-

back on both an individual basis and on a site wide level. Participants felt it was

crucial that they receive more visible feedback on the observations that were taking

place on site. They also suggested that increased attention needed to be focused on
actually managing the consequences of behavioural safety observations if learning

potential was to be fully realised. These findings seem consistent with the earlier

work of Locke and Latham (1991).

A number of problems associated with the maintenance and sustainability of the

BSP were recognised by many employees participating in the current investigation.
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Employees believed there to be unreal expectations surrounding the use of the BSP

within the study organisation. Participants reported that many individuals believed

the process was a panacea that was capable of solving all problems related to

workplace safety. Management commitment plays a crucial role in ensuring the

success and sustainability of safety interventions (Zohar and Luria, 2003).

Respondents reported that ongoing visible leadership and support from senior

managers was necessary if the BSP was to achieve its full potential. As time has gone

on behavioural safety co-ordinators reported that it was often difficult to maintain
individual enthusiasm toward the approach. This was further confirmed when

researchers discovered that reactor site location had a statistically significant impact

upon component two of the BSP perception questionnaire (maintenance and sus-

tainability of the BSP). Results from the questionnaire study indicated that there was

a difference between the mean scores generated from the data gathered at reactor site

1 and reactor site 3 (see Table 5). The issue of sustainability has been highlighted in a

number of other behavioural safety initiatives (HSE, 2002) and is being actively

pursued within the study organisation. The BSP perception questionnaire could
usefully highlight any potential problems in this area.

Trust has been recognised as an important facet in the design of behaviour-based

safety initiatives (Cox et al., 2002). The bespoke BSP under investigation within the

current study was built upon a foundation of trust between key stakeholders; i.e. it

developed a partnership between managers, employees and unions. Analysis of the

data indicated the importance of trust within behavioural safety interventions (see

Table 1). Employees reported that the BSP would fail in its objectives if (1) trust

between key stakeholders is not evident; (2) the initiative was used as a managerial
tool to spy on employees; (3) behavioural safety was used as a weapon against

employees; and (4) there was a lack of consistency between the BSP and the or-

ganisations ‘just culture’ (Reason, 1998). Finally, it was also reported that when the

approach was first adopted many individuals showed an initial reluctance to being

observed, whilst certain teams/groups working on the participating reactor sites

deliberately undermined the initiative. The findings from the current investigation

appear to support the conclusions drawn by DePasquale and Geller (1999) who

highlighted trust as being critical to the success of a behavioural safety initiative.
5. Conclusion

The investigations findings indicate a positive commitment towards the

behavioural safety process at participating reactor plants. Interviewees and those

involved in the plant observations identified both the strengths and weaknesses of

the approach as well as providing a number of specific examples of individual
learning and possibilities for learning enhancement. The BSP was also found to be an

effective tool in the support of organisational learning at the participating reactor

plants. The authors strongly believe that behavioural safety is effective in increasing

employee confidence to challenge unsafe practices as well as highlighting examples

of best practice. The investigation also recognised the importance of trust in the
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development and maintenance of the BSP. Finally, the findings from the question-

naire study indicate that the behavioural safety process is embedded at all levels and

within all representative reactor sites participating in the current study. However, the

issue of sustainability has been identified as a potential problem at one of the par-

ticipating sites and the researchers have been able to advise the study organisation

in the development of the BSP so as to support ongoing maintenance.
Acknowledgements

The authors wish to acknowledge the support of the organisation involved in this

study. This research was funded and supported by the European Commission

5th Framework Programme grant no. FIKS-CT-2001-00162.
References

Bandura, A., 1977. A Social Learning Theory. Prentice-Hall, Englewood Cliffs NJ.

Bandura, A., 1986. Self-efficacy. In: Social Foundations of Thought and Action. Prentice-Hall, Englewood

Cliffs NJ.

Bem, D.J., 1967. Self-perception: an alternative interpretation of the cognitive dissonance phenomena.

Psychological Review 74 (3), 183–200.

Carroll, J.S., 1998. Organisational learning activities in high hazard industries: the logics underlying self-

analysis. Journal of Management Studies 33 (3), 699–717.

Connor, M., 1992. Pros and Cons of social cognition models in health psychology. In: Social Cognition

Models in Health Psychology, British Psychological Society Health Psychology Section Conference,

18th–19th September 1992, University of St Andrews.

Cooper, M., Philips, R., Sutherland, V.J., Makin, P.J., 1994. Reducing accidents using goal setting and

feedback: a field study. Journal of Occupational and Organisational Psychology 67, 219–240.

Cox, S., Cheyne, A.T.J., 2000. Assessing safety in offshore environments. Safety Science 34, 111–129.

Cox, S., Cox, T., 1996. Safety, Systems and People. Butterworth-Heinneman, London.

Cox, S., Jones, B., Rycraft, H., 2004. Behavioural approaches to safety management within reactor plants:

a preliminary study. In: Itoigawa, N., Fahlbruch, B., Wilpert, B. (Eds.), Emerging Demands for the

Safety of Nuclear Power Operations: Challenge and Response. CRC Press, Boca Raton, FL.

Dane, F.C., 1990. Research Methods. Brooks/Cole, Pacific Grove, CA.

DePasquale, J., Geller, E., 1999. Critical success factors for behavior-based safety: a study of twenty

industry-wide applications. Journal of Safety Research 30 (4), 237–249.

Dixon, N., 1999. The Organisational Learning Cycle: How We Can Learn Collectively, second ed. Gower,

Hampshire.

Ferguson, E., Cox, T., 1993. Exploratory factor analysis a users guide. International Journal of Selection

and Assessment 1, 84–94.

Fishbein, M., Ajzen, I., 1975. Belief, Attitude, Intention and Behaviour: An Introduction to Theory and

Research. Addison-Wesley, Reading, Mass.

Griffin, M.A., Neal, A., 2000. Perceptions of safety at work: a framework for linking safety climate to

safety performance, knowledge, and motivation. Journal of Occupational Health Psychology 5 (3),

347–358.

Health and Safety Executive, 2002. Strategies to promote safe behaviour as part of a health and safety

management system. Contract Research Report 430/2002, HSE Books.

Hollnagel, E., 1993. Human Reliability Analysis: Context and Control. Harcourt Brace, London.



S. Cox et al. / Safety Science 42 (2004) 825–839 839
Holsti, O.R., 1969. Content Analysis for the Social Sciences and Humanities. Addison-Welsley, Reading,

MA.

Jones, B., Cox, S., Rycraft, H., 2004. Assessing employee attitudes towards behavioural approaches to

safety management within UK reactor plants. In: Proceedings of the PSAM7/ESREL’04 Conference,

Berlin, 14–18 June 2004, in press.

Komaki, J., Barwick, K., Scott, L., 1978. A behavioural approach to occupational safety: pinpointing and

reinforcing safe performance in a food manufacturing plant. Journal of Applied Psychology 63 (4),

434–445.

Krause, T., Seymour, K., Sloat, K., 1999. Long-term evaluation of a behaviour-based method for

improving safety performance: a meta-analysis of 73 interrupted time-series replications. Safety Science

32, 1–18.

Lane, C., Bachmann, R. (Eds.), 1998. Trust Within and Between Organisations: Conceptual Issues and

Empirical Applications. Oxford University Press, New York, NY.

Lee, T., Harrison, K., 2000. Assessing safety culture in nuclear power plants. Safety Science 34, 61–98.

Locke, E., Latham, G., 1991. A Theory of Task Setting and Goal Performance. Prentice-Hall, New York.

Paisley, W.J., 1969. Studying ‘style’ as deviation from encoding norms. In: Gerbner, G., Holsti, O.R.,

Krippendorff, K., Paisley, W.J., Stone, P.J. (Eds.), The Analysis of Communication Content:

Development in Scientific Theories and Computer Techniques. Wiley, New York.

Reason, J.T., 1998. Achieving a safe culture: theory and practice. Work and Stress 12 (3), 293–306.

Skinner, B.F., 1974. About Behaviourism. Knopf, New York.

Sutherland, V.J., Makin, P.J., Cox, C.J., 2000. The Management of Safety: The Behavioural Approach to

Changing Organizations. Sage, London.

Vroom, V.H., 1964. Work and Motivation. Wiley, Chichester.

Zohar, D., Luria, G., 2003. The use of supervisory practices as leverage to improve safety behavior: a

cross-level intervention model. Journal of Safety Research 34 (5), 567–577.


	Behavioural approaches to safety management within UK reactor plants
	Introduction
	Aims and objectives
	The behavioural safety process utilised within the study organisation

	Methods
	Semi-structured interviews
	Plant observations
	Questionnaire study

	Results
	Qualitative analysis
	Quantitative analysis
	Component one (site impact and use of feedback)
	Component two (maintenance and sustainability of the BSP)
	Component three (movement and trust)
	Component four (management influence on the BSP)

	Discussion
	Conclusion
	Acknowledgements
	References


