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PREFACE
This Volume forms the first part of a series of reports for project 3661: ‘Factoring the Human into
Safety: Translating Research into Practice’.

Volume 2 of the report is ‘The Development and

Evaluation of a Human Factors Accident and Near Miss Reporting Form for the Offshore Industry’ and
Volume 3 is ‘Developing Crew Resource Management for Offshore Crews’. The overall aim of the
project was to develop practical programmes for the offshore oil and gas industry which can lead to:
a)

A better understanding of human and organisational factors in safety,

b) Continued improvements in safety management and
c)

An improved ‘safety culture’ throughout the industry as a whole.

In order to achieve this overall objective, three work packages were proposed which build on previous
work (see Mearns, Flin, Fleming and Gordon, 1997)).
1.

A bench-marking study to identify, analyse and share best practice on human factors safety
related issues.

2.

Developing crew resource management (CRM) packages specifically for training supervisors
and offshore teams in human factors issues.

3.

Systematically analysing trends in human factors causes of accidents in order to develop training
programmes for CRM and for training accident investigators. The information could also be
used in the bench-marking study.
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EXECUTIVE SUMMARY
Introduction
This document outlines the results from Volume 1 of the Joint Industry/ HSE funded report RR
059/2002, which has investigated the feasibility of benchmarking human and organisational factors in
offshore safety. Volumes 2 and 3 describe the results of a study on human factors causes in offshore
accidents and the application of Crew Resource Management training in offshore crews, respectively.
Building on an informal benchmarking exercise carried out during the project ‘Human and
organisational factors in offshore safety’ (OTH 97 543), the current study had the following objectives:
·

Provide a vehicle and stimulus for the participating companies to pursue improvements in safety

·

Create a tool with which to improve efficiency through the use of actionable results

·

Establish indicators highlighting the effectiveness of safety measures

·

Provide competitive analysis enabling peer group comparisons to be made

·

Analyse trends in total safety expenditure, personnel satisfaction with safety and the effectiveness
of the safety management system

·

Develop a balanced scorecard by incorporating business impact measures

These objectives incorporated various aspects of a benchmarking approach. First, a set of indicators
was developed to measure the human and organisational factors that can have an impact on offshore
safety. This then provided a means by which the participating organisations could compare their
relative performance and examine the reasons for the differences in safety performance. The data was
then used to identify and share best practice - a stated aim of the UK oil and gas industry’s StepChange in Safety Initiative (see www.oil-gas-safety.org.uk).

Sample and Method
The sponsoring organisations allowed access to 13 offshore installations for piloting the methodology.
The benchmarking exercise was carried out on an installation basis and provided a vehicle both for
internal benchmarking and external benchmarking against peers from 1998 to 1999.
Examination of the previous literature on benchmarking health and safety performance and extensive
discussions with members of the Project Steering Group Committee led to the development of a set of
safety performance indicators. These indicators were selected on the basis of being representative of
the human and organisational factors that could impact on offshore safety.
A balanced scorecard model (Kaplan and Norton, 1992) was used to allow managers to look at the
business of safety on the target installation from four perspectives:
1.

Customer perspective – How does the workforce view safety?

2.

Internal Business Process perspective – How is safety being managed on the installation?
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3.

Financial perspective – What are the costs of safety, both in investment and the costs of accidents?

4.

Learning and Growth perspective – What can be done to improve safety in the upstream oil and
gas industry?

The methodology for measuring the workforce’s perspective of safety had been developed in two
previous projects (OTH 97 543 and OTH 94 454). These projects involved carrying out safety climate
surveys of offshore installations in which respondents indicated their perception of risk, safety
behaviour, attitudes to safety, satisfaction with safety measures and satisfaction with communication
about health and safety.
The OSQ 98 consisted of 65 items arranged in five sections; the OSQ 99 consisted of 79 items
arranged in seven sections.
HSG 65 (HSE 1997) was used as a model for development of the internal business process perspective
– the Safety Management Questionnaire (SMQ).

Safety performance indicators used in other health

and safety benchmarking programmes were incorporated to cover six main areas: i) Health and safety
policy; ii) Organising for health and safety; iii) Management Commitment;

iv) Workforce

Involvement; v) Health surveillance and promotion; vi) Health and safety auditing.
The participating installations were also required to provide details of their management structure,
including the position of safety professionals within the hierarchy, and their accident and incident
statistics including RIDDOR data (HSE, 1996), near-misses, visits to the rig medic and number of
cards/ reports from behavioural modification programmes. Any relevant documentation to support the
questions asked in the Safety Management Questionnaire (SMQ) was also requested. All information
related to the period June 31st 1997 to June 31st 1998 (for the 1998 benchmarking survey) and June 31st
1998 to June 31st 1999 (for the 1999 benchmarking survey).
With respect to the financial perspective, it became apparent in the early stages of the project that the
installations involved would not be able to provide an indication of their safety investment because this
budget was tied up in general operational costs. However, some organisations did record loss-costing
data and a questionnaire was developed with the assistance of AUPEC to collect this information. For
a variety of reasons, only three installations were able to provide loss-costings and thus insufficient
data was provided to establish any firm conclusions.

The learning and growth perspective was

expected to emerge from the best practice identified in other perspectives of the balanced scorecard.

Results
In 1998, 682 questionnaires from 13 installations were available for analysis. In the 1999 survey, 806
questionnaires from 13 installations were available.

Statistical methods included: a) principal

components analysis (PCA) to determine the underlying structure of the attitudes and perceptions held
by the workforce; b) analysis of variance (ANOVA) with post-hoc testing to distinguish between
installations; c) discriminant function analysis (DFA) to determine which scales led to classification of
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accident and non-accident respondents; d) and structural equation modelling (SEM) to confirm
theoretical models of the underlying structure and content of safety climate.
The results suggested that in 1998 the OSQ consisted of four factors that covered attitudes to safety:
perceived management commitment to safety; propensity to report accidents and incidents; perceived
supervisor competence; and rules and safety implementation. Two factors emerged that covered
aspects of safety behaviour: general safety behaviour; and safety behaviour under incentives/ social
pressure. Additional scales addressed: involvement in health and safety; communication about health
and safety; satisfaction with safety activities; and health and safety policy awareness.
Analysis of variance indicated significant differences between the installations in their scores on the
safety climate scales. Details of each installation’s individual performance and a comparison of its
performance against the other installations were fed-back to the participating companies on the
understanding that this information would be disseminated to the installation. A case study of how an
installation’s relative performance can be assessed is outlined in the report.
Stepwise DFA indicated that certain scales predicted self-reported accidents for respondents in all job
roles, and for subset of workers ‘closer’ to the shopfloor. These scales were perceived management
commitment to safety, willingness to report accidents and perceived supervisor competence.

In all

cases except one, more favorable scores on the scales were associated with lesser likelihood of
accident. The exception was perceived supervisor competence, where more favorable ratings of the
supervisor were associated with greater likelihood of accident (although this is most likely artifactual
to the stepwise DFA procedure). In addition, individuals who had experienced an accident displayed
significantly less favorable scores on all OSQ scores except one, this being perceived supervisor
competence.
The SEM for 1998 and 1999 largely confirmed a theoretical model that posited the division of safety
climate into three levels (informational exchange level; central affective level; and manifest level).
Favorable perceptions of involvement, communication and policy awareness (informational exchange)
act to improve perceived management commitment (central affective level), which in turn suppresses
unsafe behaviour. In a similar manner, high levels of communication about health and safety improve
perception of management commitment by acting through perceived supervisor competence.
The same analyses were performed on the 1999 safety climate data set. As before, all participating
installations received a report on the state of their safety climate and comparisons of the installation
performance against others. The items and scales were slightly different from year to year due to
ongoing developments in questionnaire design, although a large number of items were repeated.
A similar factor structure emerged. Once again there were significant differences between installations
on their scale scores. Nine installations provided data across both years and only these installations
(with a pooled sample size of 521 in 1998 and 624 in 1999) were used to gauge changes across the one
year period on the set of common items. The two samples were closely matched with regard to

ix

proportion of supervisors, accident rate and tenure. The scales on which items could be compared
were: satisfaction with safety activities; perceived management commitment to health and safety;
perceived supervisor competence; willingness to report accidents; general safety behaviour; and safety
behaviour under incentives/social pressure. In general, performance on all these scales improved from
1998 to 1999 with certain installations showing statistically significant improvements across the period.
Analysis of data from both the 1998 and 1999 SMQ took the form of rank correlations between four
outcome measures (LTI>3 days, RIDDOR data, Near misses and Dangerous Occurrences) and the six
sections of the SMQ. A pattern of negative correlations was predicted and found: favorable scores on
the SMQ were associated with lower accident and incident rates. All significant negative correlations
involving sub-scale scores were confined to two areas of management strategy, these being health
promotion and surveillance and health and safety auditing. It is proposed that the benefits of health
promotions and occupational health programmes may be realised through at least one of two processes:
1.

Investment by the company in these areas fosters perceptions of company commitment and builds
worker loyalty in areas such as safety behaviour

2.

Health plans and health programmes improve worker health directly and ‘immunise’ against work
related injury

Other studies have indicated the importance of health and safety auditing as the first line of defence in
preventing injury and it is considered that auditing is a key requirement in any effective safety
management system. These findings lead to the following recommendations for safety management:
1.

Ambitious H & S auditing goals and their achievement should be emphasized

2.

Health surveillance and promotion of the workforce should also be emphasized, extending to
worker well being outside the workplace

3.

There is limited evidence to suggest that senior onshore personnel making regular offshore visits to
discuss safety and communicate with the workforce may improve safety performance.

Conclusions
¨

The benchmarking exercise largely achieved its goals. Benchmarking safety climate was
especially successful in highlighting the areas that require intervention. ‘Best in class’ installations
showed higher levels of workforce involvement and communication. Higher perceived
management commitment and lower rates of unsafe behaviour.

¨

Scores on certain scales within the safety climate questionnaire predicted self-reported accident
involvement in a direction concordant with theory. Furthermore, structural equation modelling
provided a model of the safety climate process that can form a heuristic in guiding the
development of intervention strategies for improving safety climate within the organisation.

¨

The process of benchmarking installations provided a wide variation of scores in each of the areas
of safety management, and these scores predicted the proportion of respondents reporting an
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accident within installations. In particular high levels of health and safety auditing and health
promotion and surveillance seem to be associated with low accident and incident rates.

Recommendations
¨

Collaborations between companies in similar sectors of industry for the purpose of benchmarking
safety management strategy and safety climate should be encouraged in the drive toward securing
safer work environments. The potential gains for each participating installation outweigh the
losses of sharing information.

¨

Well defined strategies must be developed for improving safety climate. These strategies should
be applied once the benchmarking exercise is completed. Benchmarking at regular (e.g. yearly)
intervals could provide a means of assessing intervention strategies within and between
installations.

¨

Outcome measures of safety performance need to be developed further: self-report accidents are
relatively rare. A composite measure should be used in future to validate safety climate surveys.

¨

In subsequent research the assessment of safety management strategies should be complemented
by on-site assessments and semi-structured interviews.

¨

Case studies of organisations and their day-to-day approaches to managing safety could provide
realistic examples from which to infer safety management philosophy and efficiency. Ultimately,
it is at this level that safety management philosophy becomes manifest: the preaching and the
practicing converge.
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1. INTRODUCTION
1.1 Background and objectives
The current volume (Vol. 1) outlines the method, results, discussion and conclusions/recommendations
of the safety bench-marking study. Many organisations are now involved in bench-marking areas of
their operations, including health, safety and the environment. The key to successful bench-marking is
to only undertake it if the aim is to achieve improvements. Otherwise it becomes what has described as
‘industrial tourism’ - that is, collecting snapshots of what others are doing, but failing to examine the
reasons for differences in performance, and not using the data to identify and develop best practice.
An informal bench-marking process took place with the results of our previous work on human factors
in offshore safety (Mearns, Flin, Fleming & Gordon, 1997). After carrying out discussions with
contacts already involved in bench-marking other areas of the upstream and downstream oil industry
and following discussions with the members of our project Steering Group Committee, it became
apparent there would some scope in setting up a safety bench-marking project on a more formal basis.
It must stressed from the outset that this project was very much a pilot study, set up to examine the
feasibility and utility of a pan-industry safety bench-marking process which goes beyond commercially
available bench-marking facilities. It is acknowledged that there are many issues to be resolved in the
achievement of this overall aim, in particular, agreement as to what types of performance measure
should be used. It is part of the process of bench-marking to start with a number of measures which are
then honed down to a few of the most effective ones, both in terms of their measurability and their
potential to be improved upon.
1.1.1 Objectives
The main objectives for the bench-marking study were to:
·

Provide a vehicle and stimulus for the participating companies to pursue improvements in safety.

·

Create a tool with which to improve efficiency through the use of actionable results.

·

Establish indicators highlighting the effectiveness of safety measures.

·

Provide competitive analysis enabling peer group comparisons to be made.

·

Analyse trends in total safety expenditure, personnel satisfaction with safety and effectiveness of
SMS.

·

To develop a balanced safety scorecard by incorporating business impact measures.
1.1.2 Deliverables

The deliverables of the study were to;
·

Provide each participating company with a measure of the current ‘safety climate’ on each
installation included in the study. For the contracting companies, the proposal was to benchmark a
business unit that included a sample of their workforce.
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·

Provide each participating company with a report comparing its safety performance from the
submitted installation (or business unit) against those of its peers.

·

Identify and share best practice both within peer groups and across the industry.

·

Develop the balanced scorecard as a technique for bench-marking safety which incorporates
business impact measures.

This part of the project therefore delivers on both an internal bench-marking process for each
installation and also an external bench-mark against peers. In order to achieve these objectives and
deliverables the following methods were adopted.

1.2 The benchmarking approach
Benchmarking has been defined as “a process of continuously measuring and comparing an
organisation’s business processes against process leaders anywhere in the world to gain information
which will help the organisation to take action to improve its performance” (APQC/IBC cited in
Ahmed and Rafiq 1998, p227). Under this banner, benchmarking is not a new concept. It was implicit
in the simple process of reverse engineering competitors’ products well before the Xerox company
gave it kudos in the mid 70’s through to the mid 80’s. Only recently has it become global in scale and
crossed cultural divides.
Ahmed and Rafiq (1998) consider further definitions of benchmarking and identify the common
themes: (i) benchmarking employs systematic procedures; (ii) benchmarking is predicated on the
measurement of performance by comparison; (ii) within benchmarking exercises there is an emphasis
on continuous improvement.
Benchmarking may be characterized according to exactly what is being compared and the context in
which it is applied. Elmuti and Kathawala (1997), for example, list four broad categories: internal
benchmarking of operations within a business unit; competitive benchmarking against similar
companies; functional or industry benchmarking involving companies with similar technological or
market characteristics; and process or generic benchmarking across organizations with similar
functions and procedures. The four categories are not always sharply divided but they are united in
their goals, which Whymark (1998) lists:
·

The setting of meaningful and realistic targets for the organisation;

·

Improved productivity;

·

Gaining insights;

·

Presenting early warnings of competitive disadvantage;

·

Motivating staff by showing what is possible.

The literature is replete with examples of benchmarking applications to total quality management
(TQM). In contrast, published accounts of benchmarking in the area of health and safety management
are limited. Fuller (1999) discussed its application in a UK water utility employing over 5000 staff.
Four sub-sections of the organisation were compared according to the results of audits of employee
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understanding of health and safety, actual site inspections, and accident rates. The audit was guided by
the HSE’s (1997) list of generic areas of safety management systems. Fuller reported the exercise a
success: “The audit program, in the form of the safety competition, provided an initiative for raising
and maintaining employees’ awareness of health and safety and, in the form of the benchmarking
exercise, provided an initiative for senior management to improve the company’s health and safety
management system’ (1999, p337).
During 1995-1996 the CBI formulated ‘CONTOUR’, a tool for businesses to benchmark their health
and safety practices. CONTOUR is a self-assessment questionnaire of approximately 75 questions,
looking at a number of health and safety issues, among these being: organisation and culture;
management systems; environment; health and safety; transport; product stewardship; and external
influence. CONTOUR was piloted during the summer of 1996 with 100 companies selected from the
CBI membership group. The results of this pilot study were published in September 1997 in the
‘Getting into shape’ document. This document highlights case studies from companies participating in
the exercise, including Esso Petroleum, Manchester Airport and Hewlett Packard. It also outlines the
key findings for each of the area listed above. The document claims a ‘conclusive relationship’ was
found between practice and performance. The key findings from this pilot document, however, are
quite predictable and lacking in prescriptive depth:
¨

Take a holistic approach, integrating health and safety into the business where appropriate

¨

Develop awareness of health and safety within company culture, through communication and
consultation with employees, stakeholders, regulators and contractors

¨

Focus on training for health and safety professionals and for managers with health and safety
responsibility

¨

Leadership from the top is important, including a commitment to investment

¨

Health and safety management can improve efficiency, reduce costs and increase competitiveness.

One of the most competent cross-industry examinations of health and safety management comes from
the corporate health and safety department of Statoil (1996). Statoil benchmarked against a number of
health and safety areas both in-house and with partners that had superior safety results.

The

benchmarking team recognized the necessity of restricting the processes or areas to be studied,
selecting only those regarded as crucial for success. The areas were:
¨

Policy, strategy, goals and plans

¨

Health and safety expertise

¨

Visibility and involvement of managers, including HES meetings and inspections

¨

Motivation, attitudes, well-being and job satisfaction

¨

Identification of hazards and risks

¨

Reporting and investigation of accidents and near-misses

¨

Communicating results, use of statistics

¨

Health and safety in the engineering phase

¨

Health and safety when using contractors
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¨

Use of technology

¨

Organisation of resources

Sykes, Paxman and Thoem (1997) applied health and safety benchmarking to operations of British
Petroleum, Conoco, and the Royal/Dutch Shell Group. They list the best practices, including:
¨

Top HSE policy document: top management commits to HSE goals; the policy is ‘strong, concise
and visionary’ (p1); the policy refers to striving toward zero accidents; performance is monitored
and made public.

¨

Assurance of policy compliance: annual self assessments and reports.

¨

Operation and governance: one managing director has Board level responsibility for health and
safety; a Corporate health and safety advisor recommends policy and chairs a committee
comprising senior business managers.

¨

Joint venture / subsidiary policy: the parent company health and safety policy applies in joint
ventures under the parent company; external health and safety reports are made for joint ventures.

¨

Linkage of health and safety into the business: health and safety is a core value and part of
company culture; risks are assessed; targets set and performance monitored.

Finally, Miller and Cox (1997) benchmarked over 90 organisations across six sectors of industry
according to each area of health and safety management identified in HSE (1997). They conclude
“there is every reason to believe that benchmarking methodologies could be used to obtain more
focused data which would allow organisations to compare more specific practice, leading in time to
optimal management control of SHE processes” (p46).
None of these three studies report in detail on the improvements in safety outcomes realized by the
benchmarking process. In reality, the benchmarking process only identifies in which areas a company
could improve relative to its competitors.

Actual improvement depends very much on how the

information is used; when used appropriately it can be extremely effective. Zairi (1998) in a case study
of TNT Express, for example , reported a 48% reduction in lost time injury rates after the inception of
benchmarking in 1990.
A proper model of the dynamics of elements in the health and safety system is necessary to visualize
strategies for optimizing the cost-benefit ratio for any given safety management budget following the
benchmarking procedure.

Fuller (2000) has provided such a means.

In his model the safety

management system of an organization has three tools for controlling accident rates: management
controls; physical controls; and human factor controls. For any fixed cost-benefit level arising from the
safety management program, the relationship between these controls is curvilinear, such that if two
controls are neglected, there must be a concomitant and exponential increase in expenditure on the
remaining control. As far as the safety program budget is concerned, the relationship between these
three controls is not curvilinear but simply linear: less investment on one control permits proportionate
increases in expenditure on another. Based on these observations, organizations can assess their
position relative to any or all of the following:
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(i)

their competitors’ cost-benefit standing;

(ii)

their competitors’ total expenditure on health and safety;

(iii)

and their competitors’ distribution of health and safety management budget among the three
controls.

Once this is done, policy decisions can be made about whether to optimize their own performance by
redistributing the budget among the three controls, increase the health and safety budget absolutely, or
raise the cost-benefit of their safety management system by improving the efficiency with which
controls are developed.
In Fuller’s model the benchmarking procedure provides the information necessary for strategic
decisions. In other words, the benchmarking exercise does not remove the need for careful decision,
but supports this process with appropriate competitor information.
Since the intention of the present study was to benchmark offshore oil production installations on their
safety climates and safety management practice, it was essential at the outset that the right variables
were selected for comparison. Criteria for effective safety climate are now well known and will not be
discussed in detail here (but see Guldenmund (2000) for a comprehensive review of safety climate).
Research identifying the key elements of successful safety management programs is discussed here.

1.3 Previous research on management best practice
The efforts to understand the most effective strategies in safety management procedures are limited
compared with the burgeoning interest in safety climate and the use of safety climate surveys. This
shortfall exists despite recognition of the key role that management strategy plays in shaping an
organisation’s safety climate. Possibly the logistical and methodological difficulties in assessing health
and safety management interventions have acted as a disincentive for researchers.
Some of the earliest studies addressed the common features of companies with high safety performance
but did not include controls with low performance. Cohen (1977) reviewed four of these studies, and
in at least three cases the following factors were common to the sample:
-Safety officers held high rank and there was high personal involvement of management in safety
activities.
-Training was superior for new employees and conducted at regular intervals for existing employees.
-Specially designed posters were used to identify potential hazards.
-There were well defined procedures for promotion and job placement.
-Daily communication between workers and supervisors about health and safety was the norm and
normal site inspections were frequent.
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Perhaps the seminal study that did included companies with poor safety records as controls was ShafaiSahrai (1971).

In this study on-site interviews and site inspections of eleven matched pairs of

companies suggested that in those with lower accident rates the top officials were personally involved
in safety activities and a high priority was given to the theme of safety, both in meetings and in
decisions on work practice.

Accidents or incidents, when they occurred, were more thoroughly

investigated and documented.
Cohen, Smith and Cohen (1975) and Smith, Cohen, Cohen and Cleveland (1975) adopted the same
methodology, selecting 42 matched pairs of companies that differed in accident rates by a 2 to 1 ratio.
In superior companies safety officers held high rank and top officials were personally involved in
safety activities.

Training for new employees and periodic retraining was more thorough.

Additionally, the lines of informal communication between higher management and workers were
more pervasive, and daily communication between supervisors and their sub-ordinates was the norm.
More recently, Shannon, Walters, Lewchuk et al (1996) conducted a postal survey of 435
manufacturing companies, each company having over 50 employees. The sample was divided into
groups with low, medium and high lost time frequency rates based on cut off points of 50% below and
more than 50% above the national average for the specific manufacturing sector. In companies with
lower rates of lost time incidents, managers perceived more participation in decision-making by the
workforce and more harmonious management-worker relations. Long-term career commitment was
encouraged.

Effective companies provided long and short term disability plans.

Management

commitment to safety was also stronger: health and safety responsibilities were defined in every
manager’s job description, performance appraisals gave more importance to health and safety, and
senior managers more frequently attended health and safety meetings.
At least one study has adopted a more sociological methodology in investigating which management
strategies best support safety initiatives. Harper, Cordery et al 1997 base their conclusion on 325 hours
of field observation in 7 companies undertaken as an adjunct to ‘a multi-industry trial designed to
evaluate a behaviour-based safety program in Australian industry’ (p174). Based on these qualitative
data they characterize companies in which the safety intervention was successful:
Active managerial involvement in safety: …“the program was adopted by the company as a managerial
responsibility”; “Senior management tended to be available to discuss the safety program”…. (p175).
Delegation of authority for safety to employees: “An essential element was management’s ability to be
patient with employees and to avoid resorting to being directive in order to expedite action and thus
obviate disempowering subordinates” (p176).
Briefing of all levels of the organisation: “Information flowed efficiently from top management to
middle managers, supervisors and employees on the floor” (p176).
Consistency of management’s current safety practices: “In the ineffective companies, management was
observed to have variable standards of safety” (p176).
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Leadership by management to improve safety: …. “varying degrees of leadership and innovativeness
were displayed by management.” (p176).
Supervisors serving as role models: …“the supervisors tended to play an active part, adopting the
programs standards as their own, and serving as a role model for others to follow.” (p177)
Personable communication: “The quality of face-to-face contact between managers and employees was
also a feature distinguishing between success and failure” (p177).
Priority given to safe production: “The companies in which the program was effective were the ones in
which management was quite explicit that they were in the business of safe production and that
production without safety was unacceptable” (p177).
The central themes that emerge from the studies are management commitment and communication.
Management commitment includes representation by management at safety meetings, face-to-face
discussions with workforce about safety issues, and the inclusion of health and safety criteria in
appraisals and job descriptions.

Communication includes the provision of formal and informal

channels of communication for safety information, regular training to ensure up to date knowledge on
safety procedures, and regular (daily) supervisor-subordinate meetings.
In an effort to provide a definitive set of guidelines on best practice for health and safety management,
Shannon, Mayr et al (1997) reviewed ten studies, including three of those listed above. The criteria for
inclusion were that each study contain at least 20 separate organizations and that each present injury
rates as an outcome variable by which to judge the efficacy of management practice. They define a
particular variable as ‘consistently’ related to injury rate when this relationship was significant in one
direction in at least two thirds of studies in which the variable featured, and when the direction of this
relationship was not contradicted in any case. Forty eight variables representing areas of management
practices were included; of these the following were consistently associated with lower injury rates
(grouped under the authors’ headings):
Joint Health and Safety Committee (JHSC)
-Health and safety professional on the JHSC
-Longer duration of training of JHSC members
Managerial style and culture
-Direct channels of communication and information
-Empowerment of workforce
-Encouragement of long-term commitment of the workforce
-Good relations between management and workers
Organizational philosophy on health and safety
-Delegation of safety activities
-Active role of top management in safety
-More thorough safety audits
-Lengthier duration of safety training for employees
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-Safety training on regular basis
-Employee health screening
Hofmann, Jacobs and Landy (1995) reiterate many of these themes in their review of the micro (as
opposed to the individual and macro) influences on safety performance.

They emphasise the

importance of accountability, i.e. the documentation of safety related problems. They further suggest
that the following five management attitudes adversely affect safety culture:
·

“feeling from employees that upper level management did not seem to care about safety issues”

·

“emphasis on just getting the job done”

·

“safety issues always being second to economic/financial issues”

·

“job descriptions that do not include safety statements as part of the important job activities”

·

“lack of on-going programs (indicators of commitment) to health and safety” (all p147)

In conclusion, the small number of studies already published in this area are in agreement concerning
the efficacy of certain strategies in reducing injury rates. The current study aimed to extend this work
with specific reference to the oil industry. It was therefore important that the benchmarking exercise
incorporated measures that would reflect these strategies. It was also important for the study to adopt a
framework for measuring safety. The framework adopted is outlined below, followed by a description
of the content of the questionnaires

1.3.1 Applying the Balanced Scorecard to safety
As mentioned above, in order to avoid ‘industrial tourism’ it is important to make sure that any bench
marking exercise examines the reasons for differences in safety performance, and uses the data to
identify and develop best practice. The balanced scorecard was developed by Kaplan and Norton
(1992) at Harvard Business School in order to provide a set of measures which gave top managers a
fast but comprehensive view of the business. The balanced scorecard includes financial measures
which tells the results of actions already taken. It then complements the financial measures with
operational measures on customer satisfaction, internal processes and the organisation’s innovation and
improvement activities - operational measures that are drivers of future financial performance. The
balanced scorecard would allow managers to look at the business of safety from four important
perspectives, providing the answers to four basic questions:
1.

Customer perspective - How does the workforce view safety?

2.

Internal perspective - How committed is senior management to safety?

3.

Financial perspective - What are the costs of safety?

4.

Learning & Growth perspective - What can be done to improve the process of safety in the
upstream oil and gas industry?

One of the main questions that needed to be answered concerned what goals and measures should be
subsumed under each perspective. In other words what would be the most important performance
indicators both in terms of their measurability and their potential to be improved upon.
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The review of the literature outlined above provided some guidance as to what types of measure should
be adopted. These measures should include both ‘lagging’ and ‘leading’ indicators. Clearly accidents
and incidents are ‘lagging measures’ of safety and only detailed investigation of both the immediate
and underlying causes can provide an answer as to how they can be prevented in the future.
Measurement of so-called ‘leading indicators’ is essentially a form of ‘safety-condition monitoring’
(Flin, 1998) with the potential to detect safety problems before they are realised as accidents and
incidents. Blackmore (1997) states that these leading types of performance indicator are inputs which
relate to higher management mechanisms such as leadership, monitoring and auditing and that ‘Their
purpose has much to do with promoting a positive safety culture as controlling risk.’ (p1)
The literature review provided a comprehensive list of the type of factors which are known to
contribute to the ‘safety culture’ or ‘ safety climate’ of an organisation. They also tied in with the types
of measure which were found to be of relevance in the earlier study of human and organisational
factors in offshore safety (Mearns, Flin, Fleming & Gordon, 1998). Indeed, the balanced scorecard may
provide a tool for actually understanding the interaction of the many factors and processes which
contribute to a positive safety culture. Furthermore, we can potentially log each of these performance
measures into the various perspectives of the balanced scorecard as shown below.
Financial perspective
¨ Spend on safety
¨ Cost of safety
improvements

Customer
perspective
¨ Safety climate

Internal business
perspective
¨ Safety auditing
¨ Management
commitment
¨ Organizing for
safety

¨

1.3.2 Developing the customer perspective in the balanced scorecard
Mearns et al. (1998) highlighted a number of key areas where distinctions could be drawn between the
safety climate of 11 offshore installations operated by 6 companies, by using the ‘Offshore Safety
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Questionnaire’ (OSQ). ‘Safety climate’ was defined in this study as a ‘snapshot’ of employees’
perceptions of the current environment or prevailing conditions which impact upon safety. For the
purposes of this study, the workforce are identified as the ‘customer’ on the receiving end of safety. On
the basis of detailed statistical analysis of the data collected in the 1996 survey, differences could be
detected between the perceptions and attitudes of the personnel working on the installations with regard
to particular scales. The basis for selecting the scales for inclusion in the 1998 OSQ, are outlined in the
section below.

1.3.3 Developing the internal business perspective in the balanced
scorecard
This part of the bench-marking project concentrated on the commitment and responsibilities of senior
managers in the organisation with respect to safety. It will examine what policies, strategies, goals and
plans companies are adopting with respect to safety on their installations. It will also examine the
visibility and involvement of senior managers, for example number of site-visits and number of actions
proposed and implemented.

1.3.4 Developing the financial perspective in the balanced scorecard
This was perhaps one of the most challenging areas of this scope of work and one on which we used
the expertise of AUPEC (Aberdeen University Petroleum and Economic Consultants). AUPEC have
been involved in bench-marking projects for the upstream oil industry for the past five years, using the
balanced scorecard approach. They have also been involved in work funded by the HSE evaluating the
costs of the offshore safety legislative regime. It was anticipated at the outset, that this piece of work
would involve measuring the spend on safety, however, due to the inability of the organisations
involved to provide information about their investment in safety, this part of work looked instead at the
costs of accidents and incidents to the installation.

1.3.5 Developing the learning and growth perspective in the balanced
scorecard
To some extent package 3 of this Phase III proposal tackles the issues raised under the learning and
growth perspective in the balanced scorecard. This package is concerned with learning from the
human factors causes of accidents and using this information to develop a better safety culture within
the industry as a whole.
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2. METHOD
Two survey tools were developed. The Safety Management Questionnaire (SMQ) was developed to
tap the internal business processes of each installation in the area of health and safety. The Offshore
Safety Questionnaire (OSQ) was designed to assess safety climate on each installation.

2.1 Safety management questionnaire (SMQ)
The Safety Management Questionnaire (SMQ) was designed to measure dimensions of safety
management. It was divided into sections based on the generic classification of safety management
systems proposed by the HSE (1997):
1.

Health and safety policies

2.

Organizing for health and safety

3.

Management commitment

4.

Workforce involvement

5.

Health surveillance and promotion

6.

Health and safety audits and follow-up

Specific items subsumed under each of the sections were adopted from: the Statoil benchmarking
exercise (see above); the Step-Change in Safety Initiative’s Task Group on performance indicators
(www.oil-gas-safety.org.uk); and the E&P Forum’s document (report no 6/61/260) published in July
1997 on ‘Quantitative performance measures of HSE management system effectiveness’ and extensive
interviews with members of the project Steering Group Committee. The objective was to formulate a
set of performance indicators that were SMART, i.e. Specific, Measurable, Achievable, Relevant and
Timed. They also had to be acceptable to all the participating organisations, both in terms of their
measurement and their capacity to be shared and improved upon. The first draft was assessed by the
project participants for the relevance and applicability of the performance indicators that had been
selected. A few comments were raised and these were addressed before the final draft was sent out to
the participating managers for completion.
The SMQ for 1999 differed slightly from 1998; the main difference was the inclusion of a seventh
section that examined the co-ordination between operator and contractor staff. This followed from
developments in the Step-Change in Safety Initiative that culminated in a document entitled Guidance
for Health and Safety Management System Interfacing - a the key area for improvements in safety by
the oil industry. In addition, the ‘Organising for Health and Safety’ section of the SMQ in 1998 had
lacked questions on competence and training so these issues were addressed in the 1999 version.
Prefacing the SMQ in both years were items requesting accident statistics for the previous year’s
operation. This section was identical across years. The accident data requested included the number of
fatalities, major injuries, lost time incidents that each exceeded 3 days (LTI>3), visits to the rig medic
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for first aid, dangerous occurrences, and near-misses. The number of personnel on board was also
requested.
The questionnaires and data-sheets were completed by the health and safety manager of the
participating company or the business unit or asset manager for the installation. The managers were
encouraged to be as open and honest as possible on the recommendation that all individual responses
would be kept confidential and that only non-attributable and summary details would be provided to
eligible parties in the benchmarking exercise.

2.2 Offshore Safety Questionnaire (OSQ)
2.2.1 General background
The Offshore Safety Questionnaire (OSQ) was designed to measure key facets of the organisation’s
safety climate, as well as collect demographic details.

This instrument was based on an earlier

questionnaire that measured safety climate on ten installations in 1996 (Mearns, Flin, Fleming and
Gordon, 1997). ‘Safety climate’ was defined in this study as a ‘snapshot’ of employees’ perceptions of
the current environment or prevailing conditions which impact upon safety
In the development of a shorter, more practical and more relevant instrument for measuring offshore
safety climate, the items included in the 1998 OSQ were selected on the basis of a number of criteria.
The 1997 study highlighted key areas where distinctions could be made between the safety climate of
the participating installations (operated by 6 companies) by using the ‘Offshore Safety Questionnaire’
(OSQ). Differences could be detected between the perceptions and attitudes of the personnel working
on the installations with regard to the following factors:
·

Job situation - job security, work clarity, work pressure and safety behaviour;

·

Risk perception - occupational hazards, hazards to the installation;

·

Satisfaction with safety measures - accident prevention; incident mitigation; emergency response;

·

Safety attitudes - speaking up about safety, attitude to violations, attitude to rules and regulations,
supervisor commitment to safety, management commitment to safety.

Associations between the factors measured by the questionnaire and self-reported accidents and near
misses experienced by respondents on their current installation over the two years previous to the
survey provided a means of narrowing the range of relevant variables, listed below:
·

Self-reported safety behaviour;

·

Risk perception in relation to occupational hazards;

·

Satisfaction with accident prevention, incident mitigation and emergency response measures;

·

Speaking up about safety (i.e. accident and near-miss reporting);

·

Attitude to procedural violations (highly associated with self-reported safety behaviour);

·

Attitude to rules and regulations.
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A combination of self-report safety behaviour and satisfaction with accident prevention measures
explained 13.6% of the variance in self-report accident and near-miss involvement on the respondents’
current installation over the past two years.
Consequently, key scales were selected for inclusion in the OSQ ‘98. These included scales measuring
satisfaction with accident prevention activities; self-reported safety behaviour and attitudes towards
speaking up about safety; management commitment to safety; supervisor commitment to safety; and
rules and regulations.
In addition, a safety communication scale from Cox, Alexander & Cheyne (1997) was incorporated.
The safety communication scale from the Mearns, Flin, Fleming and Gordon (1997) study was found to
have poor predictive validity with regard to self-report accident rates, despite the emphasis on
communication as being a critical aspect of a safety climate/culture. Discussions with the Steering
Group Committee of managers participating in the project also emphasized the importance of safety
communication, leading to the possibility that our previous communication scale had low construct
validity. For this reason, the Cox, Alexander & Cheyne (1997) safety communication scale was used.
The final scale, measuring job satisfaction, was adopted from Lee’s (1995) study of safety culture in a
UK nuclear plant.

In this study, job satisfaction was found to be a good predictor of accident

involvement and has also been identified as a key component of safety culture (see ACSNI, 1993).

2.2.2 Offshore Safety Questionnaire 1998
The questionnaire for the 1998 survey first requested demographic information relating to installation
name, employer, occupation, supervisory status, tenure and whether the respondent had been involved
in an accident in the previous year. There then followed 59 items variously representing the following
areas of safety climate:
1.

Health and policy awareness scale – 4 items assessing the degree of workforce exposure to and
understanding of the company health and safety policy

2.

Workforce involvement in health and safety – 4 items measuring the workforce perceptions of
involvement in: discussing the effectiveness of the health and safety management system;
appraising procedures and risk assessments; setting health and safety objectives and improvement
plans; and health and safety auditing.

3.

Communication about health and safety – 5 items measuring perceptions of the provision of safety
information by their supervisor and the company and whether an ‘open door’ policy is available
for workers to raise concerns (adapted from Cox, Alexander & Cheyne, 1997).

4.

Job satisfaction – 7 items (adapted from Lee, 1995).

5.

Satisfaction with various accident prevention activities – 9 items that included satisfaction with
training, housekeeping, accident investigations, and safety meetings (adapted from Mearns, Flin,
Fleming and Gordon 1997).
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6.

Attitudes toward: speaking up about safety; management commitment to safety; supervisor
commitment to safety; and rules and regulations – 19 items (adapted from Mearns, Flin, Fleming
and Gordon 1997). These 19 items appeared in the same section of the OSQ.

7.

Self-reported safety behaviour – 11 items assessing the rate of commission of shortcuts and
procedural violations (adapted from Mearns, Flin, Fleming and Gordon 1997).

2.2.3 Offshore Safety Questionnaire 1999
The OSQ 1999 differed slightly from the previous year. Refinements were made after initial analysis
of results from 1998.
In addition, feedback from extensive interviewing and pilot safety climate surveys of the workforce on
a group of Shell installations (which were being studied as part of another project) was incorporated
into the 1999 questionnaire (Bryden, personal communication). This had the advantage of providing a
more up-to-date tool in terms of reflecting current attitudes and perceptions of workers on offshore
installations, however, it had the disadvantage of not being able to directly compare the results from the
1998 and 1999 surveys, although certain items were the same across both years. With the value of
hindsight, and comparing the analyses from the two tools, it is apparent that the 1998 questionnaire was
actually the superior instrument and would be recommended for use in further studies.
Finally, the front page of the 1999 questionnaire was adapted into a pictorial format, showing the
different phases of questionnaire distribution and completion, in order to make the exercise more
interesting and participatory for the respondents. It was hoped that this approach would increase the
response rates from the various installations involved in the study, however, this proved not to be the
case.
In the demographic sections, information on near-misses, operator/contractor status and core crew
status was included. Job categories were altered slightly.
There then followed 60 items arranged in six sections. In this year the job satisfaction scale was
omitted and replaced with the work pressure scale. The policy awareness scale was omitted. Items
common to both years in the remaining scales are given in the Appendix.
1.

Workforce involvement in health and safety – 2 items asking about involvement in planning and
decision-making. Additionally, there were two items asking whether enough workforce
involvement was experienced and whether a higher level of involvement would be preferred.
These questions were adapted from a scale used by the Industrial Democracy in Europe (IDE)
Research Group (1981). Additionally, there were two items asking whether enough workforce
involvement was experienced and whether a higher level of involvement would be preferred.
These items came from pilot interviews with the personnel on the Shell installations

2.

Communication about health and safety – 8 items covering perceived scope of communication
about health and safety to the workforce and the role of the supervisor in providing relevant
information. Due to the failure of the Cox, Alexander & Cheyne, (1997) safety communication
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scale to show any predictive validity, a new scale was created on the basis of the Shell study,
covering more specific issues relating to communication on the job, rather than the more generally
based scale of Cox et al.
3.

Satisfaction with various accident prevention activities – 13 items (adapted from Mearns, Flin,
Fleming and Gordon 1997). This included items from the 1998, as well as additional items from
the Shell study

4.

Attitudes toward: speaking up about safety; management commitment to safety; supervisor
commitment to safety; and rules and regulations (adapted from Mearns, Flin, Fleming and Gordon
1997). These 19 items all appeared in the same section of the OSQ.

5.

Work pressure – 5 items assessing the extent of any production-before-safety philosophy, adverse
effects of low manning, and the necessity of unsafe behaviour due to work pressure.

6.

Self-reported safety behaviour – 11 items assessing the rate of commission of shortcuts and
procedural violations (adapted from Mearns, Flin, Fleming and Gordon 1997).

Surveys were conducted in 1998 and 1999 between June and September. In both years, installations
were sent copies of the OSQ directly.

The accompanying instructions were to distribute the

questionnaire to all members of the workforce across both crews on the installation. It was suggested
that a safety meeting would be a good opportunity for completion of the questionnaires. Presentation
material was provided by the research team to facilitate the exercise. The instructions specified that the
questionnaires be completed by the personnel and returned directly by post to the Industrial Psychology
Group at the University of Aberdeen. At all times confidentiality of the data was assured and the
workforce were informed that the results would be fed back to the installation on a non-attributable
basis.

2.2.4 Sample
All the participating installations operated on the UK Continental Shelf. In 1998 and 1999, nine
companies each volunteered one installation for the benchmarking exercise, and two companies each
volunteered two installations. The 13 installations involved in the exercise ranged from large fixed
production platforms and smaller production platforms to diving support vessels, Floating Production
and Storage Operations (FPSOs) and drilling rigs. The numbers of personnel onboard (POB) these
installations varied from approximately 90 to 300.
The contractor companies involved in the study had personnel working on the target installations.
These contractor staff were surveyed along with operator staff. Problems arose with completion of the
SMQ by some contractor companies because they were not dedicated to a single installation.
Consequently, the contractor companies involved completed the SMQ on a company basis.
The identity of the installations remained confidential.
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3. RESULTS FOR 1998
3.1 Installation types, sample size and response rates
A total of 704 questionnaires were received from 19 installations in the North Sea. Installations that
provided fewer than 20 completed questionnaires were removed from the sample. One questionnaire
was removed because its source was unknown. Consequently, 682 questionnaires from 13 installations
were available for analysis.
The term installation refers to a variety of types including fixed production platforms, drilling rigs,
well-service vessels and FPSOs.

One of the ‘installations’ consisted of two separate sites.

Additionally there were two floating installations, one semi-submersible installation and nine fixed
production platforms. Sample sizes and response rates for each installation are given in Table 1.
Response rates are based on the personnel on board (POB), defined as the number of crew that
routinely stayed on the installation overnight at the time of the survey1.
Installation2
A
B
C
D
E
F
G
H
J
K
L
Y
Z
Total

N
60
87
48
82
73
72
54
32
51
25
48
30
20
682

Response rate (%)
21.4
20.7
34.3
41.0
28.1
36.0
24.5
22.9
47.2
10.4
32.0
12.5
15.0
26.6

Table 1 Sample size and response rates across 13 installations in 1998
Response rates varied between 10% and 47% with a mean of 26.6%. Clearly the response rate may
depend upon the style of administration of questionnaires on each platform, as well as motivation bias
(see the later section Response rates and scale scores).

3.2 Demographic information
Job responsibilities were varied. Table 2 provides percentages within each of the four most common
occupations. Installations differed considerably in the proportions within each occupation, reflecting
the type of operations with which each installation is concerned. Overall, the largest contingent
worked in the area of production and maintenance.

1
2

It is assumed that the POB doubled represents the population on the installation
For reasons of anonymity codes are used from hereon to identify each installation. Their use is consistent.
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Installation
A
B
C
D
E
F
G
H
J
K
L
Y
Z
Total

Production
31.4%
19.0
34.8
16.0
20.9
41.8
44.2
0.0
8.5
25.0
19.1
0.0
3.6
20.3

Maintenance
13.7%
29.1
28.3
23.5
20.9
9.0
26.9
20.0
42.6
4.2
12.8
5.6
7.1
18.7

Catering
3.9%
8.9
10.9
19.8
11.9
11.9
5.8
0.0
6.4
8.3
0.0
0.0
0.0
6.8

Deck crew
2.0%
8.9
0.0
1.2
9.0
9.0
0.0
0.0
8.5
4.2
21.3
0.0
21.4
6.6

Table 2 The percentages within the four most common job functions across installations
Table 3 below provides details on supervisory position and years of tenure on each installation. Just
under a third of respondents held supervisory positions. This proportion varied considerably, and in
two cases the figure exceeded 50%. Overall, approximately 23% of respondents had worked on the
installation for less than a year and 39% for more than five years. Again there was considerable
variation among installations. In this Table and later Tables, ‘valid N’ refers to the number of
respondents providing meaningful data and not necessarily the total number of respondents on that
installation.
Installation Valid N % supervisor Valid N < 1 year 1-5 years 6-10 years > 10 years
A

57

31.6%

59

18.6%

25.4%

35.6%

20.3%

B

86

31.4

87

32.2

26.4

21.8

19.5

C

48

27.1

48

20.8

31.3

31.3

16.7

D

81

30.9

81

12.3

29.6

38.3

19.8

E

70

24.3

73

20.5

75.3

0.0

4.1

F

72

20.8

71

15.5

19.7

26.8

38.0

G

54

25.9

54

11.1

72.2

13.0

3.7

H

31

41.9

32

18.8

50.0

25.0

6.3

J

49

24.5

51

41.2

33.3

23.5

2.0

K

24

37.5

25

24.0

32.0

28.0

16.0

L

47

21.3

48

27.1

37.5

10.4

25.0

Y

30

66.7

29

31.0

37.9

24.1

6.9

Z

20

60.0

19

47.4

36.8

10.5

5.3

Total

669

30.6

677

22.9

38.7

22.6

15.8

Table 3 The percentage of respondents holding a supervisory role, and years of tenure

3.3 Scale by scale analyses
The Offshore Safety Questionnaire consisted of 59 items arranged in seven sections. It was based on
previous research within the offshore environment (Flin, Mearns, Fleming and Gordon 1996; Mearns,
Flin, Fleming and Gordon 1997). Results on each section will be discussed in turn.
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3.3.1 Health and safety policy awareness scale
The first scale on the Offshore Safety Questionnaire (OSQ) comprised four items designed to assess the
respondent’s knowledge and understanding of the content of the company’s policy on health and
safety. Responses were made on a three-point scale, therefore defining the minimum and maximum
scores of 4 and 12. Cronbach alpha for this scale was 0.76. Principal components analysis with
varimax rotation revealed one factor that accounted for 59.7% of score variance. The factor loadings
and the pattern of responses across all installations are shown in Table 4. In this and all following
Tables, missing data points are excluded and percentages calculated accordingly.
Item
Have you read the company’s policy on
health and safety?
Do you understand what the policy
means?
Do you understand what the policy
requires you to do?
Are you involved in updating, revising
or reviewing the policy?

Factor loading
0.80

Not at all
5.2%

Partly
45.3%

Fully
49.6%

0.87

2.4

40.4

57.2

0.85

2.4

33.5

64.1

0.52

68.9

26.6

4.5

Table 4 H&S policy awareness across all installations
Factor loadings were high for three items but fell for the fourth item, possibly because this item makes
reference to involvement in policy construction as well as policy comprehension. The majority of
respondents have read fully and understood their company’s policy. Very few respondents failed to
familiarise themselves with the content and meaning of the policy, suggesting that awareness of policy
content was pervasive throughout the sample. However, there was some discrepancy on item four.
Here only 31% of respondents were partly or fully involved in the process.

3.3.2 Involvement in setting health and safety objectives
Once again this scale comprised four items rated for agreement on a three-point scale. They related to
setting health and safety objectives, discussing the effectiveness of health and safety management and
risk control and safety auditing. Cronbach alpha for the scale was 0.85 and principal components
analysis revealed one component that accounted for 70.8% of the variance in scores. Table 5 provides
the summary across all installations.
During your time on this installation/vessel
have you been involved in:
Setting health and safety objectives and/or
improvement plans
Discussing the effectiveness of the health and
safety management system
Discussing procedures and instructions for risk
control
Health and safety auditing

Factor
loading
0.86

Not at all

Partly

Fully

53.1%

36.7%

10.2%

0.90

44.9

42.5

12.6

0.80

27.6

49.6

22.8

0.81

49.2

35.5

15.4

Table 5 Involvement in H&S involvement
All items loaded very highly on the single factor, supporting the high Cronbach alpha. On three items
the majority of respondents were partly or fully involved in the process. Only in reference to the
setting of health and safety objectives did the majority of respondents state a complete lack of
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involvement.

Generally, however, far fewer respondents on this scale than in the policy scale

responded favorably.

3.3.3 Communication about health and safety
There were five items within the safety communication scale, each rated for agreement on a five-point
rating scale.

Cronbach alpha for the scale was 0.70.

Two factors emerged during principal

components analysis. The first loaded highly on all items and accounted for 47.9% variance. The
second had an eigenvalue only marginally above one and accounted for 27.7% of variance. In this case
two items loaded above 0.45 on the rotated loading matrix. Table 6 provides a summary of the results
across all installations. Response categories have been collapsed for ease of presentation. Factor
loadings below 0.45 are not displayed.
Item

Management operates an open door policy on safety issues
My line manager/supervisor does not always inform me of
current concerns and issues
Safety information is always brought to my attention by my
line management/supervisor
There is good communication about safety issues which affect
me
I don’t get praise for working safely

Factor 1
loading

Factor 2
loading
0.79

Disagree
fully or
partly
10.9%
52.1

Neither
agree nor
disagree
9.1%
12.1

Agree
partially
or fully
80.0%
35.9

0.76
0.80

-

14.3

10.1

75.6

0.87

-

10.6

9.7

79.7

-

0.82

38.4

24.6

37.0

Table 6 Communication about health and safety
The nature of the factors is not immediately discernible. Those three items loading highly on factor
one are all specific to safety, i.e. the word ‘safety’ appears in all of them. In this sense, factor one and
the items loading highly on factor one are presumed to tap perceptions relating directly to health and
safety communication
Turning to the patterns of response across installations, three of the five questions displayed markedly
favorable responses. A very large majority of respondents agreed or partially agreed that an open door
policy exists for safety issues, that safety issues are always emphasized and that there is good
communication about safety issues. Items 2 and 5 required reverse responses on the rating scale.
These two items, concerning receiving praise and receiving information about safety issues, have lower
percentages of favorable responses.

3.3.4 Job satisfaction
The job satisfaction scale consisted of seven items rated for agreement on a five-point scale. It was
adapted from Lee (1998). The scale had a Cronbach alpha of 0.83. Principal components analysis
suggested that the scale was unidimensional, and the single factor accounted for 50.6% of the variance
in scale scores. Each of the seven items loaded highly on the single factor. Table 7 provides the factor
loadings and a summary of responses across the sample.
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Factor
loading

Item

Sometimes I feel I’m not paid to think
My work is boring and repetitive
I do my job only for money
There is plenty of scope for satisfaction in my job
I feel I have good future job prospects with the company I’m working for
On the whole, good work is rewarded
A ‘pat on the back’ for making a good job of things is usual around here

Fully or
partially
disagree
50.0%
58.0
36.6
22.9
39.0
37.7
39.8

0.67
0.71
0.59
0.74
0.57
0.59
0.52

Neither
agree nor
disagree
12.8%
17.5
13.7
20.1
21.3
21.6
20.1

Fully or
partially
agree
37.1%
24.5
49.6
57.0
39.8
40.7
40.0

Table 7 Job satisfaction across all installations
Across all items the majority of responses fell into the favorable category. Note that the first three
items required reversed scoring. One of these items, relating to work being boring and repetitive,
provoked the most favorable response. Similarly, very few respondents denied that there was plenty of
scope for satisfaction in their jobs. The final two items addressed rewards for good work. In this case
there was a slight fall in the proportion answering favorably.

3.3.5 Satisfaction with safety activities
Nine safety measures were included within the scale. For each safety measure, satisfaction was rated
on a five-point scale. Cronbach alpha for the scale was 0.89. Principal components analysis revealed
one factor that accounted for 54.7% of score variance and that loaded highly with all items. Table 8
summarizes the data.
Safety measure
Control and inspection routines for safety
Safety instructions/training
Follow-up measures taken after injuries and accidents have taken
place
Housekeeping at the workplace
OIM/Master ‘walkabouts’
The quality of safety meetings
Emergency response training
Information from the safety department
The support safety reps get in order to do their job properly

Factor
loading
0.75
0.78
0.73

Dissatisfied

Neither

Satisfied

9.0%
11.5
8.0

20.4%
20.6
13.8

70.6%
68.0
78.2

0.64
0.71
0.75
0.76
0.78
0.76

13.5
10.5
15.0
15.8
12.7
13.6

17.0
28.1
25.2
23.7
28.9
35.7

69.5
61.4
59.8
60.5
58.4
50.7

Table 8 Satisfaction with safety measures across all installations
Generally, a very high proportion rated as ‘satisfactory’ or ‘very satisfactory’ the follow-up measures
after injuries or accidents. This was followed, in order of the proportion of favorable responses, by
control and inspection routines, housekeeping at the work place and safety instructions and training.
The support allocated to safety representatives received the fewest endorsements.

3.3.6 Attitudes to safety
The safety attitudes scale consisted of 19 items relating to rule adequacy, supervisor competence and
management’s approach to maintaining a safe working environment. It was constructed with the
expectation that well defined factors would emerge.

Complete data from 634 respondents was

submitted to principal components analysis with varimax rotation.

Four factors emerged with

eigenvalues in excess of one, which together accounted for just over 55% of the variance in ratings.
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Items with loadings of 0.45 or more following rotation were grouped together. The four factors can be
labeled: (i) perceived management commitment to safety; (ii) perceived supervisor competence; (iii)
rules and implementation of safety measures; and (iv) willingness to report incidents/accidents. A
summary of the factor grouping is given in Table 9, and each factor is discussed in turn. The number
next to the item is its position as it appeared on the OSQ. All items were exclusive to a single group.
One item failed to load on any factor.
Factor 1:
Perceived
management
commitment to safety

Factor 2:
Perceived supervisor
competence

Factor 3:
Rules and
implementation of
safety measures

Factor 4:
Propensity to report
incidents and
accidents

Items omitted

8. My company's
procedures are only
there to cover the
management's backs
9. If you say too much
about safety they
might fire you
12. My company only
records accidents
because it has to

2. My supervisor is
reluctant to take the
blame for his/her errors

3. The written safety
rules and instructions are
easy for people to follow

1. People are willing
to report near misses

4. My company is more
interested in the safety of
its workers than in having
a good safety record

6. I trust my supervisor

7. The rules always
describe the safest way
of working
11. Safety improvements
are implemented within
a reasonable period of
time
15. My management
care about the negative
effect that job
uncertainty has on safety

5. People are willing
to report accidents

13. Minor accidents
cause so much hassle
they are quite often
ignored
16. My management
does not act on safety
concerns
17. Senior
management show a
lack of commitment to
health and safety
18. My company will
stop work due to
safety concerns, even
if it means they are
going to lose money
19. Senior
management are
genuinely concerned
about the health and
safety of their
employees

10. My supervisor is
sensitive to the personal
problems of members
of the work group
14. My supervisor cares
about safety more than
the average worker

Table 9 Summary of the four factors emerging from principal components analysis of the attitude items
3.3.6.1 Perceived management commitment to safety
Eight items loaded 0.45 or higher on this factor. Cronbach alpha for these pooled items was 0.87 and
the factor accounted for just over 36% of the variance in scores. The factor loadings for each item and
the patterns of response are given in Table 10.
Perceptions of management commitment to safety were generally favorable. The most favorable
responses were provoked by items 16 and 17 that addressed directly company commitment to and
action in response to safety concerns. Here approximately 70% of respondents denied perceiving a
lack of commitment or action by management. These sentiments were also reflected in item 9.
However, less than 50% of respondents agreed that their company would stop work due to safety
concerns even at the expense of profit.
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Factor
loading

Item

Fully or
partially
disagree
40.6%

Neither
Fully or
agree nor partially
disagree agree
20.9%
38.5%

8. My company's procedures are only there to cover the management's backs

0.69

9. If you say too much about safety they might fire you

0.67

58.1

17.6

24.4

12. My company only records accidents because it has to

0.70

51.4

22.2

26.4

13. Minor accidents cause so much hassle they are quite often ignored

0.62

52.0

15.5

32.5

16. My management does not act on safety concerns

0.70

71.6

16.2

12.1

17. Senior management show a lack of commitment to health and safety

0.66

68.8

17.6

13.5

18. My company will stop work due to safety concerns, even if it means they are going to lose
money
19. Senior management are genuinely concerned about the health and safety of their
employees

0.64

32.2

19.0

48.8

0.59

22.2

20.4

57.4

Table 10 Perceived management commitment to safety
3.3.6.2 Perceived supervisor competence
This factor accounted for 7.6% of the variance in scores and was represented by four items. The
Cronbach alpha for the pooled items was 0.68. The pattern of responses is given in Table 11.
Item

2. My supervisor is reluctant to take the blame for his/her errors

Factor Fully or Neither Fully or
loading partially agree nor partially
disagree disagree agree
0.62
48.3%
26.4%
25.3%

6. I trust my supervisor

0.69

16.2

19.0

64.8

10. My supervisor is sensitive to the personal problems of members of the work group

0.73

22.6

23.7

53.7

14. My supervisor cares about safety more than the average worker

0.60

22.6

35.7

41.6

Table 11 Perceived supervisor competence
Two of the items, 2 and 14, might be viewed as relating directly to the supervisor’s professional
responsibilities for health and safety. While over 40% of respondents believed that their supervisor
cared more about safety than the average worker, just over a quarter stated that their supervisor was
reluctant to take the blame for their mistakes.
3.3.6.3 Rules and implementation of safety measures
This factor was represented by four items that together accounted for 6.3% of the variance in scores.
Cronbach alpha for these four items was 0.63. Table 12 provides a summary. On all but one item, the
majority of respondents answered favorably. Only 16% believed that the safety rules were difficult to
follow, and just over a fifth denied that the rules always described the safest way of working. In
contrast, only 28% of respondents believed that management were concerned that job uncertainty
might compromise safety.
Item

3. The written safety rules and instructions are easy for people to follow

Factor Fully or Neither
Fully or
loading partially agree nor partially
disagree disagree agree
0.72
16.1%
20.7%
63.2%

7. The rules always describe the safest way of working

0.60

21.5

22.3

56.2

11. Safety improvements are implemented within a reasonable period of time

0.59

18.7

21.6

59.6

15. My management cares about the negative effect that job uncertainty has on safety

0.48

39.6

32.3

28.0

Table 12 Rules and implementation of safety measures
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3.3.6.4 Propensity to report incidents and accidents
The final factor that was identified accounted for 5.4% of the variance in scores. It had two highly
factor-loaded items that asked about people’s willingness to report incidents and accidents. Cronbach
alpha for these two items was 0.76. Table 13 summarizes the results.

Perhaps the important

percentages lie in the ‘fully or partially disagree’ category. Over a third of respondents suggested that
there was general reluctance within the workforce to report near misses. Approximately a quarter said
the same of accidents. The slight improvement in the propensity to report the more verifiable and
personally consequential occurrences such as accidents would be expected.

However, these

percentages are both disconcertingly high.
Factor Fully or
loading partially
disagree
1. People are willing to report near misses
0.81
34.9%
Item

5. People are willing to report accidents

0.77

24.2

Neither
Fully or
agree nor partially
disagree agree
15.1%
49.9%
14.1

61.7

Table 13 Propensity to report accidents for all installations

3.3.7 Self-reported safety behaviour
Eleven items were designed to assess the safety behaviour of respondents. Each item represented a
risky form of behaviour that was rated for frequency of commission on a five-point scale. It was
expected that at least two factors would emerge from these items. Principal components analysis with
varimax rotation was applied to 667 sets of complete data. Two factors emerged with eigenvalues
greater than one.

They have been labeled general safety behaviour and safety behaviour under

incentives/ social pressure. Together they accounted for 61% of the variance in scores. Table 14
summarizes the two groupings based on a cut-off factor loading of 0.45. All items were included, but
one item was complex and appeared in both groups. The numbers in bold type refer to the item
position within this section of the OSQ.
Factor 1
General safety behaviour

Factor 2
Safety behaviour under incentive

1. I ignore safety regulations to get the job done
2. I carry out activities which are forbidden
3. I break work procedures
4. I take chances to get the job done
5. I bend the rules to achieve a target
6. I get the job done better by ignoring some rules
7. Conditions at the workplace stop me working to the rules
9. I take shortcuts which involve little or no risk

7. Conditions at the workplace stop me working to the rules
8. Incentives encourage me to break the rules
10. I break rules due to management pressure
11. I am under pressure from my work mates to break rules

Table 14 Summary of the four factors emerging from exploratory factor analysis of the safety
behaviour items
3.3.7.1 Self-reported general safety behaviour
This factor was represented by eight items that addressed the frequency with which chances or
shortcuts were taken, procedures ignored, or rules bent. It accounted for 41% of the variance in scores.
Cronbach alpha for these eight items was high at 0.90. Table 15 provides a summary.
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Factor Never Seldom or Often or
loading
sometimes very often
0.79 44.6%
53.2%
2.2%

Item
1. I ignore safety to get the job done
2. I carry out activities which are forbidden

0.76

67.2

32.4

0.4

3. I break work procedures

0.83

49.2

50.1

0.7

4. I take chances to get the job done

0.77

58.8

40.9

0.3

5. I bend rules to achieve a target

0.72

52.5

46.5

1.0

6. I get the job done better by ignoring some rules

0.77

46.0

50.9

3.1

7. Conditions at the workplace stop me working to the rules

0.50

32.0

61.1

6.9

9. I take shortcuts which involve little or no risk

0.72

32.5

60.5

6.9

Table 15 General safety behaviour across all installations
The distribution of scores across categories was distinctly skewed: very few respondents admitted
contravening safety procedures. There were two items on which respondents admitted to rule-breaking
relatively more frequently:

nearly 7% of respondents claimed they were ‘often’ or ‘very often’

prevented from working to the rules by conditions at the workplace, or claimed to take shortcuts that
they believed involved minimal risk. Across each of the eight items a third or more respondents
claimed they seldom or sometimes broke rules or took chances. This suggests that there was a
relatively high base rate of rule violation occurring.
3.3.7.2 Self-reported safety behaviour under incentives or social pressures
Four items represented the extent to which rules were broken as a result of either management pressure
or incentives. This factor accounted for 20% of score variance. Cronbach alpha for the four items was
0.70.
Item
7. Conditions at the workplace stop me working to the rules

Factor Never Seldom or
loading
sometimes
0.49 32.0%
61.1%

Often or
very often
6.9%

8. Incentives encourage me to break the rules

0.66

79.1

20.3

0.6

10. I break rules due to management pressure

0.68

61.4

34.5

4.1

11. I am under pressure from my work mates to break rules

0.79

76.0

23.2

0.7

Table 16 Safety behaviour under incentives/pressure for all installations
Confining attention to the ‘often’ or ‘very often’ category, as before 7% respondents felt that
conditions at the workplace stopped them working to the rules. Just over 4% stated that they broke
rules as a consequence of management pressure. There would appear to minimal pressure from
workmates to break regulations and a low influence of incentives on reported rule breaking.
The general conclusion from the two-factor structure is that rule and procedural violation can be
described non-specifically in terms of general unsafe behaviour or it can be described in the context of
organizational factors, such as management pressure, that act to shape its rate of occurrence.
The data do highlight the dangers of management pressure acting as an incentive for the commission of
unsafe behaviour. An alternative explanation for the high rates of unfavorable responses on items 7
and 10 would involve a process in which each respondent incorrectly attributes unsafe behaviour to
organizational pressures that do not actually exist in an attempt to reduce the dissonance caused by
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their own unprompted violations of procedures. In the absence of high rates for item 8 this explanation
seems implausible because other (personal) incentives for committing unsafe behaviour do not present
themselves.

3.4 Response rates and scale scores
In the survey an issue of some concern was the extent to which only workers with grievances about
their installation’s safety climate would respond. If there were no such self-selection we would expect
scores on the OSQ to be unrelated to response rates. For this reason the correlations between the 11
scale means for each installation and the respective response rates were examined in two-tailed
correlations. The large variation in response rates made this method appropriate.
None of the 11 Spearman correlation coefficients reached significance - an encouraging result and one
that supports the case that motivation bias was not prevalent in the sample. However, it cannot be
discounted that the style of administration of the questionnaires on each installation affected response
rates. Such a state of affairs would be impossible to detect and control under present circumstances.

3.5 Self-reported accident rates
One item on the OSQ asked Have you ever had a work accident on this installation / vessel within the
past year where you sought medical attention?

This crucial information is summarized on an

installation by installation basis in Table 17 below.
Installation

Valid N

A
B
C
D
E
F
G
H
J
K
L
Y
Z

60
86
48
82
73
72
54
32
51
25
48
20
30

Total

682

% having an accident in
the last year
6.7%
1.2
4.2
3.7
11.0
11.1
14.8
0.0
5.9
4.0
8.3
13.3
10.0
7.0

Table 17 Self-reported accident rates for each installation
Self-reported accident rates displayed a large variation across the installations. In the single year it
ranged from 0 to nearly 15% of respondents experiencing an accident.

These were self-reported

accident rates and they would be unaffected by idiosyncrasies of the formal reporting procedures of
each installation. In this sense they are extremely important for assessing the predictive utility of safety
climate data.
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3.6 Tenure, attitudes and self-reported accidents
Groups of employees defined by their level of tenure did not differ significantly in their scores on ten
of the eleven scales in analysis of variance. The exception was the involvement in health and safety
scale [F(3,667)=8.99; p<0.01]. Tukey’s HSD test indicated that those with a tenure of less than a year
reported lower involvement than those with tenures of 6 or more years. Additionally, workers with a
tenure of five years or fewer reported less involvement than those with ten or more years.
Supervisor status and tenure were entered as factors into a factorial analysis of variance. There was a
significant difference between groups [F(7,651)=25.14; p<0.01). Tukey’s HSD test showed that within
the sample of supervisors, mean scores did not differ across tenure. However, within the sample of
non-supervisors, those respondents with less than one year of experience on the installation had
significantly lower ratings of involvement in health and safety than those with 6 to 10 years and more
than 10 years.
It would seem that greater perceived involvement in health and safety was concomitant with holding
supervisor status and did not vary substantially with tenure.

In contrast the level of perceived

involvement appeared to increase for non-supervisors in the first 5 years or so and then level out.
The supervisory status - tenure interaction for perceived
involvement
9.0

Involvement

8.5
8.0
7.5

Supervisor

7.0

Not supervisor

6.5
6.0
5.5
5.0
< 1 year

1-5 years

6-10 years

>10 years

Tenure in years

Figure 1 Interaction effects of supervisor status and tenure
Self-reported accidents showed equal distribution across levels of tenure; the chi-square for this 2 ´ 4
contingency table was not significant.

3.7 Supervisory status, attitudes and self-reported accidents
Supervisors had more favorable mean scores on eight of the eleven scales. Table 18 summarizes the
results. All differences between means were significant at p<0.001.
The proportions of respondents reporting an accident did not differ across supervisory status; the chi
square for this 2 ´ 2 contingency table was not significant.
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Scale

Scores

Policy awareness
Involvement in H&S
Communication about H&S
Job satisfaction
Satisfaction with safety activities
Perceived management commitment
Supervisor commitment
Willingness to report

9.74 vs. 8.64
8.34 vs. 6.21
19.54 vs. 18.48
24.96 vs. 20.72
33.83 vs. 32.45
30.63 vs. 27.43
14.50 vs. 13.57
7.22 vs. 6.56

Min/max
for scale
4/12
4/12
5/25
7/35
9/45
8/40
4/20
2/10

t (and degrees of
freedom)
8.1 (650)
11.8 (661)
3.1 (661)
7.8 (652)
2.6 (652)
5.1 (650)
3.1 (653)
3.7 (666)

Table 18 Supervisor and non-supervisor scores on selected scales of the OSQ. All differences are
significant at p<0.01.

3.8 The OSQ as a predictive tool
Safety climate surveys are useful if they provide some predictive advantage in assessing the likelihood
of accidents occurring. The OSQ for 1998 consisted of 11 scales and 58 items (one item excluded
during factor analysis), covering a broad spectrum from job satisfaction to perceived management
commitment.
There were two questions that could be posed:
·

To what extent do the scale scores for each respondent predict self-reported accident involvement?

·

Is it possible to isolate specific items within the group of 58 that best predict self-reported accident

involvement?
To answer these questions, discriminant function analysis was used with self-reported accidents as the
outcome variable.

3.8.1 Discriminant function analysis (DFA)
Discriminant function analysis is a technique by which a mathematical function, i.e. the discriminant
function, is used to classify cases between groups defined by categorical variables. The discriminant
function is derived by assigning coefficients to each of the predictor variables in such a way that
predicted and actual group membership coincide as closely as possible. When one or more predictors
result in a significant discriminant function, classification can be considered superior to chance.
In the present case, this means that for any set of scales on the OSQ, coefficients for each scale were
used to determine a value for each individual on which to base the prediction of group membership, i.e.
accident or no-accident. The predictors in this case were the 11 scale scores. Stepwise DFA prioritizes
the selection of predictors, systematically selecting only those that result in substantial improvements
in correct classification, and omitting others.
Stepwise DFA was performed on the 580 cases for which all scale scores were available and accident
category was known. The Wilks’ lambda method was used with F to enter and remove predictors set at
0.05 and 0.1 respectively. The Mahalanobis distance for each case was used to check for multivariate
outliers and the data found to be acceptable without exception.
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Three scales were identified that provided significant improvements in classification. Respondents
who had not experienced an accident in the previous year had more favorable perceptions of
management commitment (scores 28.39 vs. 25.18: F[1,579]=6.77; p<0.01), a greater propensity to
report incidents and accidents (scores 6.79 vs. 5.79: F[1,579]=7.9; p<0.01) but less favorable
perceptions of their supervisor, although group means did not differ significantly from each other for
the perceived supervisor competence scale. Knowledge of scale scores for these three dimensions of
safety climate permitted 67.6% of cases to be correctly classified. The function was statistically
significant (c2 3df =21.17; p<0.01).
The same analysis was performed only for job functions closer to the ‘shop floor’. A sub-sample of
352 respondents was created by excluding those occupying administrative, managerial, catering and
services roles. The same three scales emerged for stepwise DFA confined only to these workers. In
this case 69.2% of cases were correctly classified. Due to reduced sample size, c2 fell slightly (c2 3df
=19.66; p<0.01).
In light of these results there is a basis on which to suggest that certain differences between accident
and non-accident groups were in a direction concordant with theory. In fact all 11 safety climate scale
scores with the exception of perceived supervisor competence were more favorable for respondents
within the no-accident group, and there were additional significant differences for satisfaction with
safety activities (F[1,579]=5.39; p<0.01) and general safety behaviour (F[1, 579]=5.14; p<0.01).
Table 19 provides the loading matrix of correlations between predictors and discriminant functions
when all predictors were entered and the stepwise procedure was not used. Incumbents in all job roles
were included. As expected from the previous stepwise procedure, the highest loadings belonged to
willingness to report and perceived management commitment. The two negative loadings for the
safety behaviour dimensions were to be expected because higher scores on these dimensions
represented a higher frequency of self-reported unsafe acts.
Scale
Willingness to report
Perceived management commitment to safety
Satisfaction with safety activities
General safety behaviour
Communication about health and safety
Involvement in health and safety
Job satisfaction
Safety behaviour under incentives
Perceived supervisor competence
Policy awareness
Rules and implementation of safety measures

Loading
0.53
0.49
0.44
-0.43
0.33
0.31
0.30
-0.27
-0.26
0.25
0.09

Table 19 Correlations of predictors with the discriminant function predicting self-reported accident
involvement
In an attempt to isolate the ten best single item predictors of accident involvement, all 58 items were
entered together into DFA. The following items had the highest loading with the discriminant function.
They are arranged in descending order of their loading:
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1.

-Satisfaction with follow-up and measures taken after injuries and accidents have taken place
(Satisfaction with safety measures scale)

2.

-People are willing to report near misses
(Propensity to report accidents and incidents factor)

3.

-I ignore safety regulations to get the job done
(General safety behaviour factor)

4.

-Satisfaction with control and inspection routines for safety
(Satisfaction with safety measures scale)

5.

-I bend the rules to achieve a target
(General safety behaviour factor)

6.

-My company’s procedures are only there to cover management’s backs
(Perceived management commitment to safety factor)

7.

-I break rules due to management pressure
(Safety behaviour under incentives scale)

8.

-My management does not act on safety concerns
(Perceived management commitment to safety factor)

9.

-Satisfaction with safety instructions/training
(Satisfaction with safety measures scale)

10. -I carry out activities which are forbidden
(General safety behavior scale)
Together they accounted for 66.8% of correct classifications. The discriminant function just failed to
reach significance. A slight fall was observed in the percentage of cases correctly classified using these
ten items compared to the use of the three scales emerging from stepwise DFA. There is one caveat
attached to these findings: there can be statistical difficulties in this procedure because of collinearity
between variables. Collinearity means that predictor variables are highly correlated with each other.
The list of items presented above must be treated with caution because as collinearity increases the
statistical selection of one item over another is made on a more marginal basis.
Figure 2 shows the percentage of respondents answering favorably to each item within the accident and
no-accident group. Here, favorable responses were defined as: ‘very satisfied’ or ‘satisfied’ on the
satisfaction scales; ‘never’ on the safety behaviour scales; and ‘strongly agree’ or ‘agree’ on the
attitude scales.3
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Dif f erences betw een acc ident and no-acc ident groups on key discr iminatory items of
the OSQ

Difference
No acc ident
A ccident

I carry o ut act ivities which are fo rbidden
Safety instruct io ns/training
M y management do es no t act o n safety co ncerns
I break rules due to management pressure
M y co mpany's pro cedures are o nly there to co ver the
management's backs
I bend the rules to achieve a target
Co ntro l and inspectio n ro ut ines fo r safety
I get the jo b do ne better by igno ring so me rules
P eo ple are willing to repo rt near-m isses
Fo llo w-up and measures taken after injuries and acc idents
have taken place
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Figure 2 Percentages of respondents answering favorably on the ten items found to have the largest
correlations with the discriminatory function in DFA (see text).

3.8.2 Safety climate scores at the installation level and accident
proportions on each installation
The discriminant function analysis, described above, addresses accident involvement at the individual
level. In contrast group level safety performance may be defined for each of the 13 installations as the
proportion of respondents reporting an accident in the previous twelve months.

The accident

proportions were entered into Pearson correlational analyses with installation scores on each of the
OSQ dimensions. All but one of the eleven coefficients were in the expected direction: favorable OSQ
scores were associated with lower accident proportions. One of these coefficients was significant –
favorable installation scores on the communication about health and safety scale were significantly
associated with a lower overall proportion of respondents reporting an accident (r13=-0.56; p<0.05).
Finally, the scales were entered as independent variables in a stepwise linear regression with accident
proportion as the dependent variable. F to enter and remove was set at 0.05 and 0.1 respectively.
Communication about health and safety and perceived supervisor competence were included in the
final model [F(2,10)=8.2; p<0.01]. More favorable scores on the communication scale predicted lower

3

Reversed as necessary
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accident proportions [t=-4.00; p<0.01]. More favorable scores on the perceived supervisor competence
scale predicted higher accident proportions [t=2.88; p<0.05].
The correlational and stepwise regression analyses were repeated using installation mean scores based
only on respondents who had not experienced an accident. In this case, the Pearson correlation
coefficient between communication and accident proportion just failed to reach significance, and none
of the scales were significant predictors of accident proportion in the linear regression.

3.8.3 Summary
This section has presented the data collected by the Offshore Safety Questionnaire across 13
installations. Four factors emerged that covered attitudes to safety, these being: perceived management
commitment to safety; propensity to report accidents and incidents; perceived supervisor competence;
and rules and safety implementation. Two factors emerged that covered aspects of safety behaviour,
these being: general safety behaviour; and safety behaviour under incentives.

Additional scales

addressed involvement in health and safety, communication about health and safety, satisfaction with
safety activities, job satisfaction, and health and safety policy awareness.
Scores on these 11 scales for the pooled installations have been discussed in turn. Supervisors had
more favorable mean scores for eight scales.

Only involvement in health and safety showed

differences across categories of tenure, and further analysis revealed that these differences were
confined to the non-supervisor group. Non-supervisors with longer tenures rated more favorably their
level of involvement in health and safety. It may be that this effect is one of self-selection, i.e. those
respondents with low ratings of involvement may leave relatively soon after joining the platform.
Discriminant function analysis (DFA) supported the contention that certain scales predict self-reported
accidents for respondents in all job roles and for a subset of workers that excluded catering,
administration, services and medical roles. The stepwise procedure identified perceived management
commitment to safety, willingness to report accidents, and perceived supervisor competence as
significant predictors of group membership in both cases. Perceived supervisor competence acted in a
direction contrary to theory: more favorable ratings of the supervisor were associated with greater
likelihood of accident.
Ten single items from the OSQ have been identified in an attempt to specify more precisely the facets
of climate most closely associated with personal injury.
Finally, the mean scores for each installation on each scale were entered into correlational analyses
with the accident proportions on the installation.

Communication about health and safety scale

displayed a significant negative association with accident proportion: more favorable scores were
associated with a smaller proportion of respondents reporting an accident.

In stepwise linear

regression, favorable communication scores significantly predicted lower accident proportions and
favorable perceptions of the supervisor predicted higher self-reported accident proportions.
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3.9 Case study to show the use of benchmarking methodology
By collecting safety climate data from 13 separate installations each installation could be compared to
its peers. One of the primary goals of the research was to provide each participating installation with
feedback on its relative merits across dimensions of safety climate. Specifically, the goals of safety
climate benchmarking in the present case were:
·

to provide an indication for each installation of its rank and relative position on each dimension of

safety climate
·

and in so doing, present safety climate assessment, its conceptualization and data to safety

managers in a readily accessible form;
·

to provide an impetus for the ongoing improvement in safety climate.

3.9.1 Case study
Each of the 13 installations that participated in the benchmarking exercise have received personalized
reports on an item by item basis based on the 1998 survey.
For present purposes installation D has been chosen as an example of safety climate benchmarking in
practice. The choice of installation D was arbitrary - any of the other 12 installations could just as
easily have been selected as an example. The response rate for D was 40%. Ideally, any survey within
an organization should optimize the response rate, preferably to 70% or higher. However, the offshore
environment presents various problems for data collection: it can be difficult to secure high response
rates due to shift patterns, work schedules and the relative inaccessibility of the installation.
The demographic details for installation D (presented earlier) show that over 70% of respondents had
tenure of one or more years. Slightly fewer than 50% of respondents were involved in maintenance,
production, construction, deck crew, drilling, safety or inspection roles.

Those in ‘other’ roles

represented nearly 25% of the sample. The remainder held catering, service, administration or medical
responsibilities. The accident rate for D was relatively low and ranked tenth of all 13 installations.
Only 3.7% of respondents reported experiencing an accident on that installation in the preceding one
year period.
The Figures 3 to 13 show how D compared to its peers on all dimensions of the OSQ. The scores here
are raw scores. A more succinct method of representing the relative position of installation D uses
standard scores. Since safety climate is usually conceptualized at the group level, use of standard
scores permits the actual mean score of installation D to be presented in a format that allows ease of
comparison with its peers on any dimension of the OSQ.
For each scale of the OSQ the thirteen means represent a distribution of varying competencies in that
area of safety climate. A standard score close to zero would represent average performance in relation
to the peer group; a high positive score would represent relative excellence; and extreme negative
scores, relatively poor performance.

33

Table 20 below provides the standard scores for installation D. Note that the standard scores for both
types of self-reported behaviour take account of the reverse scoring on these scales.
Scale/dimension of OSQ
Rules and implementation of safety
General safety behaviour
Involvement in H&S
Satisfaction with safety measures
Safety communication
Perceived management commitment to safety
Safety behaviour under incentives
H&S policy awareness
Perceived supervisor competence
Propensity to report incidents and accidents
Job satisfaction

Valid N
81
79
81
80
81
81
82
80
81
82
79

Table 20 Standard scores for installation D
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Std. score
0.70
0.63
0.53
0.49
0.42
0.24
0.18
0.13
-0.22
-0.41
-0.60

Health and safety policy aw areness

Involvm ent in health and safety

11

9

8

10

7

9
6

8

5

A

B

C

D

E

F

G

H

J

K

L

Y

Z

A

B

C

D

E

Com m unication about health and safety

F

G

H

J

K

L

Y

Z

Y

Z

Job sat isfact ion

22

27

21

26
25

20

24

19
23

18
22

17

21

16

20

15

19

A

B

C

D

E

F

G

H

J

K

L

Y

Z

A

B

C

D

E

F

G

H

J

K

L

Perceived m anagem ent com m itm ent to health and safety

Satisfaction w ith safety m easures
38

34

36

32

34

30

32

28

30

26

28

24

26

22

A

B

C

D

E

F

G

H

J

K

L

Y

Z

A

35

B

C

D

E

F

G

H

J

K

L

Y

Z

Perceived supervisor com petence

Rule and safety im plem entation adequacy

15

16

15

14
14

13

13

12

12
11

11

10
A

B

C

D

E

F

G

H

J

K

L

Y

A

Z

B

C

D

E

F

G

H

J

K

L

Y

Z

K

L

Y

Z

General safety behaviour

Willingness to report incidents and accidents
8

18

17

7

16

15

14

6

13

12

5
A

B

C

D

E

F

G

H

J

K

L

Y

Z

L

Y

Z

A

Safety behaviour under incentives
9

8

7

6

5
A

B

C

D

E

F

G

H

J

K
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B

C

D

E

F

G

H

J

Table 20 suggests that installation D excelled in five areas, had mediocre scores in four areas, and
scored poorly in two areas. The propensity to report incidents and accidents and the level of job
satisfaction might be identified as areas that require intervention. Similarly, perceived management
commitment, safety behaviour under incentives, H&S policy awareness and perceived supervisor
competence would warrant investigation in an effort to out-perform other installations in the group.
The same data can be displayed graphically in Figure 14 below. Here the safety climate can be
envisaged as multi-faceted and circular in form. Weaknesses in any dimension of the safety climate
show up as distortions. The dimensions in this figure have been sorted according to merit. The central
radial line represents a standard score of 0 and thus the mean of the samples.
As a final step, the absolute loadings of each scale with the discriminant function presented earlier that
predicted self-reported accident classification have been superimposed and are denoted by a dashed red
line. Again, the central line represents zero. Distance from the zero line is therefore commensurate
with the statistical importance of that particular scale in predicting self-reported accident involvement.
In this way the relative low scores on willingness to report and job satisfaction are given added
emphasis.

Summary of safety cl imate for insta ll ation D

Rules / safety implementat ion

1
Job sat isfact ion

Safety behav. general

0

Willingness to report

Involvement in H&S

-1
Supervisor competence

Sat. with safety measures

Policy awareness

Safety communicat ion

Safety behav. incent ives

Management commit.

Std. score
Absolute loading with discriminant funct ion

Figure 14 Summary of relative safety climate for installation D and the importance of each scale in
predicting accident involvement
By means of representation such as Figure 14, safety climate weaknesses can be identified that are
specific to any particular type of incident. In the present case, for example, the absolute loadings from
the DFA apply to self-reported accidents. But a different set of loadings from DFA could also be
displayed in relation to near-misses. The logic here is that the importance of safety climate dimensions
can vary depending on what type of safety outcome is considered. Such weighted safety climate
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profiles are not suggesting a simple causal path between all, or indeed any, safety climate dimension
and safety outcome.

However, there is an implicit assumption in these representations that by

improving safety climate there is a high probability that injury rates will fall.

3.9.2 Statistical comparisons with other installations
With 13 installations providing safety climate data it is possible to compare installation D statistically
with its peers. Overall, analysis of variance found significant differences on all scales between the 13
installations, but these involved D on nine occasions. The Tables in the Appendix contain the means of
the installations on each dimension of the OSQ and the results of Tukey HSD post-hoc testing. These
Tables are meant to complement Figures 3 to 13 and indicate which installations excel within each
area.
From the Tables in the Appendix, we can see that installation D displays the following differences:
Involvement: more favorable than G.
Communication: more favorable than G and Y.
Job satisfaction: less favorable than E and H.
Satisfaction with safety activities: more favorable than G, K and Y.
Perceived management commitment: more favorable than K.
Satisfaction with rules and safety implementation: more favorable than K.
Reporting willingness: less favorable than E.
General self-reported behaviour: more favorable than Y.
Self-reported behaviour under incentive / social pressure: more favorable than Y.
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3.10 Structural modelling of safety climate as a dynamic process
-I feel I have good future prospects with the company I’m working for (v26)
-I do my job only for money (v27)

3.10.5 Results
Confirmatory factor analysis of the model with all proposed structural paths set as estimable co
variances revealed an absence of any high factor-item cross-loadings within the group of independent
variables.
All structural equation modeling was performed on EQS for Windows Version 5.5 (Bentler 1995)
using the maximum likelihood method. The number of cases was 682. There were 67 cases omitted
because of missing data. A further two cases with anomalous high multivariate kurtosis estimates were
subsequently removed, resulting in a working sample of 613.
Only the beta coefficients for the first indicator variables of each of the nine factors were fixed to unity.
All remaining variances and beta coefficients were freely estimable. A minority of estimable
parameters were given start values to facilitate solution convergence. The chi-square statistic for this
model with 315 degrees of freedom was 917.2 , with an associated probability less than 0.001.
Probability values for structural model chi-squares can be misleading. The comparative fit index
(CFI), and the normed and non-normed Bentler-Bonnet fit indices (NFI, NNFI) provide a superior
basis on which to judge model fit. The NFI has been the index of choice in previous years (Bentler
1992). However, the NFI has also been shown to underestimate model fit in small samples (such as the
present case), and for this reason the CFI should now be considered the most reliable index (Bentler
1990; Byrne 1994). A fourth index based on the Satorra-Bentler scaled chi-square, and referred to as
the robust comparative fit index, was developed for data sets that fail to fulfill the requirements of
statistical normality. Values of the CFI, robust CFI and NFI may vary between 0 and 1. Values above
0.9 indicate an acceptable fit to the data .
Table 21 below provides the fit indices for the unmodified model (Model 1). Two of the fit indices
were above 0.90. The robust CFI, the index of choice in this instance, was the highest of the four at
0.912.
Index

Model 1

Model 2

919.0 (312df)

917.2 (315df)

NNFI

0.898

0.899

NFI

0.869

0.869

CFI

0.909

0.910

Robust CFI

0.911

0.912

c

2

Table 21 Indices of fit
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The Wald test was invoked during the first run. Four of the structural paths were identified as
redundant. These were the paths from: involvement in health and safety to perceived supervisor
competence; the path from policy awareness to perceived supervisor competence; the path from job
satisfaction to self-reported behaviour; and the path from perceived supervisor competence to self
reported behaviour.
Additionally, the Lagrange Multiplier test specified that the model should include a path from policy
awareness to self-reported behaviour.
A second model was run in which the four redundant paths were omitted and the single path added.
The revised fit indices (under Model 2 in Table 21) were very similar to the original with only slight
improvement in the NNFI and robust CFI. Overall chi-square decreased marginally to 917.2 with 315
degrees of freedom. The final model is shown in Figure 16 with standardized path coefficients. All
coefficients were significant at the 0.01 level of confidence.
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v1

v2

v3

v4

v5

v6

v7

Involvement

Policy awareness

v8

v9

Informational
exchange level

Communication

.319

.152

v14

.324
.123

v15

v10
v11
-.106

v12

v16
Perceived
supervisor
competence

Perceived
management
commitment

.314

Central affective level

v17
v18

v13

v19
-.503

.376

v24

.515
v25

General
safety
behaviour

Job satisfaction
v26

Manifest level

Peripheral variable set
v20

v21

v22

v23

Figure 16 Final model (Model 2) after removal of redundant paths and additional of single
path(dotted) from policy awareness to general behaviour. Standardized path coefficients are given.
Disturbances and errors are not shown for reasons of clarity.
The standardized solutions for this model follow:
V1 = 0.663´policy awareness + 0.749 E1
V2 = 0.900´policy awareness + 0.436 E2
V3 = 0.799´policy awareness + 0.602 E3
V4 = 0.789´involvement + 0.614 E4
V5 = 0.928´involvement + 0.373 E5
V6 = 0.698´involvement + 0.716 E6

V14 = 0.663´management commitment + 0.748 E14
V15 = 0.668´management commitment + 0.744 E15
V16 = 0.591´management commitment + 0.806 E16
V17 = 0.533´management commitment + 0.846 E17
V18 = 0.648´management commitment + 0.762 E18
V19 = 0.673´management commitment + 0.740 E19

V7 = 0.612´communication + 0.791 E7
V8 = 0.747´communication + 0.665 E8
V9 = 0.853´communication + 0.521 E9

V20 = 0.805´general safety behaviour + 0.593 E20
V21 = 0.752´general safety behaviour + 0.660 E21
V22 = 0.734´general safety behaviour + 0.680 E22
V23 = 0.734´general safety behaviour + 0.679 E23

V10 = 0.611´supervisor competence + 0.791 E10
V11 = 0.850´supervisor competence + 0.526 E11
V12 = 0.331´supervisor competence + 0.944 E12
V13 = 0.571´supervisor competence + 0.821 E13

V24 = 0.680´job satisfaction + 0.706 E24
V25 = 0.708´job satisfaction + 0.680 E25
V26 = 0.674´job satisfaction + 0.738 E26
V27 = 0.563 ´job satisfaction + 0.827 E27

Management commitment = [0.314´supervisor competence] + [0.324´communication] + [0.123´involvement] + [0.152´policy
awareness] + [0.376´job satisfaction] + 0.656D
Supervisor competence = [0.319´communication] + [0.515´job satisfaction] + 0.796D
General safety behaviour = [-0.503´management commitment] + [-0.106´policy awareness] + 0.849D
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3.10.6 Conclusions
The hypothesized model was largely confirmed and the division of
safety climate into three levels of function would appear to be an
accurate as well as convenient method of description. High levels of
perceived involvement, communication and policy awareness act to
improve perceived management commitment which in turn suppresses
rates of self-reported unsafe behaviour. In a similar manner, high levels
of communication about health and safety improve perception of
management commitment to safety by acting through perceived
supervisor 3.10.1 The method of structural equation modeling
Structural equation modelling (SEM) is a method of multivariate analysis in which inter-relations
among theoretical dimensions may be tested statistically. Usually these relationships are hypothesized
as causal. A model is first constructed that can be conceptualized as two parts: a measurement section
and a structural section.
The measurement model contains the variables that are selected to measure the theoretical dimensions,
or factors, in the model and the factors themselves. These variables are termed indicator variables and
in most applications of SEM are represented by scores on individual questionnaire items that have been
tailored to measure specifically the dimension of interest. Unlike exploratory factor analysis, SEM
permits confirmatory factor analysis.

Confirmatory factor analysis allows the loadings between

indicator variables and factors to be specified in advance and tested accordingly. In a model with
numerous factors, this means that the loading of indicator variables designed to measure a particular
factor can be freely estimable for that factor but set to zero for the other factors. The arrangement
would then be tested statistically for fit.
Once a level of confidence in the measurement model is attained, the structural model then defines the
theoretical linkages between the factors through a series of regression functions. Directionality of
cause can be built in and the model represented graphically with interconnecting arrows between
factors assumed to be causally related. One of the strengths of SEM is that causal relations between
unobserved variables, i.e. the factors, or more correctly the latent variables, can be modelled
statistically and the fit of the model to the data set can be estimated.
Therefore in SEM a model is derived, based on past research and theory, and all paths in the model
simultaneously tested to derive an overall model fit. Path coefficients and factor variances are freely
estimable. Ill-fitting postulated relationships can be identified through the Lagrange Multiplier Test.
The Wald test provides the statistical significance of structural paths on a path by path basis. Both
these tests can provide a means for model revision; used sparingly the tests allow models to be refined
and other significant relationships to be incorporated.
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Clearly overuse of the Wald and Lagrange Multiplier tests during model refinement may lead to the
scientifically undesirable state of affairs in which individual post hoc revisions outnumber the a priori
specifications. In this case results would have become data-led more than theory-driven.
Indices of fit are based on the chi-square value of the model. These are discussed at greater length in
the results section.

The number of iterations required to derive values for the freely estimable

parameters in the model can also act as a guide to the tenability of model structure.

Detailed

explanation of SEM theory may be found in Bentler (1995) and guidance on practical application in
Byrne (1994).

3.10.2 Previous structural models of safety climate
Structural equation modelling is well suited to safety climate research because theoretical chains of
influence among the dimensions of safety climate may be explored. Tomas, Melia and Oliver (1999)
tested a structural model in which the causal chain ran from ‘climate’ to ‘supervisor response’ to ‘co
worker response’ to ‘worker attitude’, and then to ‘safety behaviour’. The model also permitted non
consecutive causal links along this chain. The model was tested on three separate samples and found
strong support.

Cheyne, Tomas and Oliver (1999) postulated that ‘management actions and

responsibilities’ have a direct causal link to ‘appraisal of [management] commitment’ and an indirect
link to the same factor via ‘personal actions and responsibilities’. Across three samples only the direct
link received support in all cases. Thompson, Hilton and Witt (1998) found support for a model with
two central causal chains. The first progressed from ‘organisational politics’ to ‘manager support for
safety’ to ‘safety conditions’. The second progressed from ‘supervisor fairness’ to ‘supervisor support
for safety’ to ‘safety compliance’. Additionally ‘management support for safety’ had positive effects
on ‘supervisor support for safety’.
The large number of different scales used in safety climate research is a hindrance in attempting to
compare one model with another. Furthermore, it is often difficult, even at a basic level, to infer
exactly what items a factor uses simply from its name, and how each factor differs from the others. In
most papers the questionnaire items are not provided, although a description is usually included.
Unambiguous interpretation of the published conclusions can be compromised and the model may
sometimes provoke more enquiry from the reader than it satisfies. The two papers listed above do
provide a paraphrase of item content.
Still, in Cheyne, Tomas and Oliver (1999) there seems doubt about whether participant responses on
‘management actions and responsibility’ could not also be considered under the same title ‘appraisal of
commitment’: both scales are self-reports that include the extent to which the participant believes
management are oriented toward the goal of safety. It is just that one scale is more specific than the
other. Similarly, in Tomas, Melia and Oliver (1999), the factor labeled ‘safety climate’ (or ‘climate’) is
misleading because ‘supervisor response’, ‘co-worker response’ and ‘worker attitude’ may be
considered integral parts of any so-called safety climate.
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The problem is as much methodological and conceptual as it is semantic. In any structural modelling
exercise, stringent conceptual requirements and thorough specification of the measurement model
should predate definition of structural paths between factors. Ideally, cross-loadings and correlated
item errors should be reported. Thompson, Hilton and Witt (1998) meet this requirement, presenting
specifications on the measurement model as a separate section before testing structural hypotheses.
The authors present all measurement items and discuss the shortcomings of the model.

3.10.3 Model description
Safety climate is not a static construct. It can be envisaged as a dynamic process based primarily on
information exchange. Worker perceptions are ultimately based on the health and safety information
that is available via their colleagues, supervisors and their immediate experiences at work. The model
presented here was designed to unify these processes into a form that could be tested by structural
equation modeling.
The model comprises seven factors, all of which were included in the Offshore Safety Questionnaire in
1998. On a generic scale, safety climate and its processes of formation can be viewed at three levels
and each level can be envisaged as filtering to the next level in a top-down manner.
The first level has been labeled the informational exchange level and it describes the health and safety
information that is available to the workforce through policy documentation and dissemination, the
involvement of workforce in planning for health and safety issues, and the level of direct or indirect
communication about safety. At this level, familiarity with company policy, a high level of workforce
involvement in health and safety management, and effective communication of health and safety issues
are presumed favorable.
The second level, labeled the central affective level of safety climate contains dimensions of safety
climate that are presumed to define the affective core of safety climate. While level 1 was concerned
primarily with the informational variables that contribute to safety climate formation, level 2 is
concerned with the more affective consequences of the input. Residing at level 2 are perceived
supervisor competence and perceived management commitment to health and safety.
The supervisor is expected to act as the predominant medium by which information about health and
safety reaches the majority of workers. The supervisor may act as an agent of communication in
several ways:
Vicarious learning. Safe and procedurally entrained supervisor work practices on a day to day basis
are expected to set an exemplar that can be emulated by workers under her or his charge. These
practices are behavioral rather than attitudinal.
Role modeling. Closely related to vicarious learning is the process of role modeling. It is expected that
attitudes to safety by workers are partly defined through inferences based on the supervisors approach
to safety management. These approaches need not necessarily be based on a purely practical level as in
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vicarious learning. For example a fastidious concern with reducing risk at a general level on the part of
the supervisor can be used as a basis for worker attitudinal formation. Thus the support shown by the
supervisor for safety initiatives or changes in work practices can be of influence. Studies supporting
the idea of role modeling include Leather (1988), Ostberg (1980), and Andriessen (1978).
Allegorical learning. Allegorical learning refers to the transmission of health and safety information
through story-telling and retrospective accounts of near-misses or incidents. Certain accounts can
contain powerful implicit messages concerning best practices. These messages may or may not be
consciously embedded in the story. Just as published accident analyses contain observations of failings
that are immediately apparent to the reader, informal stories highlight work-type-specific failings that
are immediately apparent to the listener (albeit often recounted with more regaling elegance).
Source of expert knowledge. The supervisor acts as a source of factual information for resolving
worker queries as the work task progresses (CBI, 1992).
Interpersonal support/ style. Finally, personal regard for the supervisor is expected to exert a strong
influence on the processes described above. Andriessen (1978) found that respect by the supervisor for
those in their charge was associated with safer worker behaviour. Fleming et al (1996) found that
effective supervisors were not only concerned with safety planning but also developed a trust toward
their colleagues for the provision of expert knowledge, admired the work of their crews, and settled
arguments over safety in a manner that appealed to the “ ‘hearts and minds’ of the work force as
opposed to the enforcement of rules and regulations” (p7). Leadership by charisma and involvement is
a concept that cannot be underestimated. By this means certain loyalties may develop in a way that
reframes safety behaviour as a method of maintaining mutual salutary regard. For example, Simard
and Marchand (1994) reported that companies defined by supervisors having participatory leadership
styles recorded lower compensated work accident frequencies.
Perceptions of supervisor competence are expected to influence workers’ perceptions of management
commitment to safety. The supervisor is the ‘front’ woman or man through whom the workforce judge
company commitment. Perceptions of commitment are also expected to be determined by the extent of
deliberate involvement of the workforce in safety planning and the extent of awareness of health and
safety policy that filter down from the informational exchange level. High levels of involvement and a
thorough knowledge of company health and safety policy are presumed to support favorable attitudes
to company commitment.
The third level of the model is labeled the manifest level. At this level attitudes in the central affective
level express themselves as behaviour, or more specifically safety-related behavior. Thus, there is an
assumption that attitudes at least partly predict behaviour.

Safety-related behaviour includes

procedural transgression, adopting short cuts, bending rules and taking chances. Behaviour is expected
to result primarily from perceived supervisor competence and perceived management commitment. In
this sense these two variables are assumed dominant predictors of behaviour.
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Indeed, perceived management commitment appears in different guises in the majority of safety
climate scales. It appeared as a factor in 13 of 18 climate instruments reviewed by Flin, Mearns et al
(2000). Dedobbeleer and Beland (1998) proposed safety commitment by management as one of only
two factors that generalise across the ten instruments they reviewed. Its ubiquity is justified by
validatory studies. For example, Thompson, Hilton and Witt (1998), Tomas, Melia and Oliver (1999),
and Hofmann and Stetzer (1996) include scales dedicated to its measurement, and in all cases it proved
to be pivotal.
Finally, a set of variables that are not thematically connected to safety constitute the peripheral
variable set. Within this category are job satisfaction and work pressure, although only job satisfaction
is represented in the model. The label peripheral is used because the content of the dimensions is not
immediately safety-related.

It is postulated that unfavorable attitudes on peripheral constructs

adversely and indirectly impact on safety behavior by lowering perceptions of the company’s
commitment to safety and regard for the supervisor. However, it is also hypothesized that peripheral
variables directly compromise safety behaviour at the manifest level.
In summary the model is top-down in its theory of attitudinal formation and behavioral development in
safety climate.

It is predicated on the assumption that informational exchange between higher

management and the workforce is the central agent of safety climate change and/or maintenance. This
is not to say that attitude formation does not occur through observation of self-behaviour in a process
accordant with dissonance theory. Such a process may be operating, but for safe behaviour to persist
there must be a maintaining impetus from a higher level within the company. By arranging the model
into levels, intuitive and logical premises are built into its structure.
With the hypothetical model laid out, the indicator variables used for each factor are listed in the next
section. Results of structural modeling are then reported.

46

v1

v2

v3

v4

Policy awareness

v5

v6

Involvement

v7

v8

v9

Informational
exchange level

Communication

v14
v15
v10
v11
v12

v16
Perceived
management
commitment

Perceived
supervisor
competence

Central affective level

v17
v18

v13

v19
v24
v25

General
safety
behaviour

Job satisfaction
v26

Manifest level

Peripheral variable set
v20

v21

v22

v23

Figure 15 Hypothesized model of the safety climate process(see text for description). For clarity,
errors on the indicator variables and disturbances on perceived supervisor competence, perceived
management commitment, and safety behaviour are not shown.
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3.10.4 Indicator variables in the model
For the purpose of structural modeling the dimensions on the Offshore Safety Questionnaire that were
presented earlier have been abbreviated. In each case, this was done by judicious selection of a set of
limited items typical to each dimension (Byrne 1994, p140-141). A total of 27 variables served to
define the seven dimensions. Items are identified by the code in brackets.
Policy awareness (abbreviated): Three items represented this dimension. Excluded was one item
pertaining to involvement in policy formulation.
-Have you read the company’s policy on health and safety? (v1)
-Do you understand what the policy means? (v2)
-Do you understand what the policy requires you to do? (v3)
Involvement in health and safety (abbreviated): Three items addressed the extent to which the
workforce was involved in planning and discussing effective safety management.
-Setting health and safety objectives and/or improvement plans (v4)
-Discussing the effectiveness of the health and safety management system (v5)
-Discussing procedures and instructions for risk control (v6)
Communication (abbreviated): Three safety communication items were included. These items loaded
highly on the same factor in the PCA of the original 5-item scale on the OSQ.
-Management operates an open door policy on safety issues (v7)
-Safety information is always brought to my attention. (v8)
-There is good communication about safety issues which affect me (v9)
Perceived supervisor competence in health and safety: All four items were included.
-My supervisor is reluctant to take the blame for his/her error (v10)
-I trust my supervisor (v11)
-My supervisor cares about safety more than the average worker (v12)
-My supervisor is sensitive to the personal problems of members of the work group (v13)
Perceived management commitment to safety (abbreviated): Six of the original eight items related
to perceptions of company responsibility toward maintaining safe conditions and the extent to which
safety is prioritized over profit.
-My company’s procedures are only there to cover management’s backs (v14)
-If you say too much about safety they might fire you (v15)
-My company will stop work due to safety concerns, even it means they are going to lose money (v16)
-Senior management show a lack of commitment to health and safety (v17)
-Senior management are genuinely concerned about the health and safety of their employees (v18)
-My company only records accidents because it has to (v19)
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General safety behaviour (abbreviated): In the absence of behavioral data, self-reports of safety
behaviour acted as the alternative in testing the model. The self-reported safety behaviour scale
revealed two factors in the earlier principal components analysis. Only one of these factors was
represented in the model. Four items from the original eight of the general safety behaviour factor
were included. They were selected to estimate frequency of rule breaking, rule bending, risk taking
and the adoption of short-cuts. Safety behaviour under incentives / social pressure has not been
included for reasons of simplicity within the model.
-I ignore safety regulations to get the job done (v20)
-I take chances to get the job done (v21)
-I bend the rules to achieve a target (v22)
-I take shortcuts which involve little or no risk (v23)
Job satisfaction (abbreviated): Four items were selected from the original 7-item scale. The items
covered the nature of the job, scope for satisfaction and potential career prospects.
-My work is boring and repetitive (v24)
-There is plenty of scope for satisfaction in my job (v25)
competence.
However, perceived supervisor competence failed to have a direct effect on self-reported behaviour.
The null finding does not refute the role of the supervisor in propagating safe behaviour. It does
suggest that the role of the supervisor in safety climate maintenance is primarily to improve perceived
management commitment. The supervisors’ behaviour is in all likelihood placed in the context of the
company as a whole and actively interpreted by workers in the judgement of management commitment.
In many ways supervisors are a basis on which to judge the philosophy of safety management and
management commitment to safety within the company.
There was also strong support for peripheral variables affecting perceived management commitment
and perceived supervisor competence: high job satisfaction results in more favorable reporting on these
two scales. Associations between job satisfaction and accidents have been reported before (Melamed,
Luz et al 1989) but the findings presented here suggest that job satisfaction does not directly influence
safety behaviour frequency.

It is possible that negative perceptions of the job ‘spill’ over to

perceptions of the supervisor and company. Negative affectivity is a trait that has been discussed at
length in relation to questionnaires and it may be applicable in this instance. An alternative explanation
is that high levels of job satisfaction sway workers from making negative interpretations of elements of
the company health and safety management system. This idea is closely allied to an exchange model in
which benefits unrelated to safety can result in workers becoming more tolerant of weaknesses within
the safety management system.
The path between policy awareness and safety behaviour that was added in the second model based on
the Lagrange Multiplier test results suggests that familiarity with the company health and safety policy
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can directly limit safety procedure violation. Familiarity with company policy could counteract the
local norms and attitudes present on the installation. For example, statements concerning the priority
of safety that apply company-wide and which are readily available in copies of the company health and
safety policy might be used as leverage by individuals to justify and support a more cautious approach
to work, especially when there are pressures for production.
Faced with the pattern of results, how can safety climate be improved? Just as Reason (1997) talks of
risk management as a permanently dynamic process, so too is safety climate management. The
interconnections among elements means that improving one element often necessarily means
improving a super-ordinate element. At the highest level should reside effective communication,
pervasive involvement of the workforce in health and safety and effective promulgation of company
policy, assuming of course that the actual policy to health and safety is an enlightened policy. In the
model presented here these are the cornerstones upon which a favorable safety climate rests.
The results also support a macro approach to safety climate engineering and endorse the assertion by
Hofmann and Stetzer (1999) that ‘…..it would be worthwhile for practitioners to reconsider this
implicit individual-based assumption regarding the cause of accidents which seems to be evident in the
published literature. Operating under this assumption can result in an overemphasis on individual
based interventions as well as pre-intervention diagnoses that are either not conducted or, themselves,
focused only on individual unsafe behavior’ (p33). In the present case, the model suggests that
management must provide the opportunity for improved workforce involvement, communication and
policy explanation, not only by removing the constraints for the development of these processes at the
individual level but also actively by promoting their importance at the installation level.
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3.11 Management practice
3.11.1 The Safety Management Questionnaire and method
The safety-related management questionnaire (hereon referred to as the SMQ) was developed to assess
the types of strategies employed in the area of health and safety management on North Sea
installations. Whereas analyses of the OSQ were based on data collected at the individual level, the
SMQ was designed to operate at the installation level and to extricate the company policies and
practices that might be associated with superior performance in health and safety.
The SMQ in 1998 was arranged in six sections. Items were thematically related, although groupings
were not dictated by statistical means.
A/ Health and safety policies: This section addressed the methods of dissemination of the health and
safety policy. The routes of communication of the policy, methods of testing for policy knowledge
among workers, and the disciplinary procedures that may be invoked for breaches of health and safety
policy were included as topics.

Additionally, four items addressed the position and number of

personnel in health and safety management, both offshore and onshore.
B/ Organizing for health and safety: Included in this section were items pertaining to the assessment
and satisfaction of training needs, the frequency with which the installation health and safety
performance was appraised and methods of rewarding satisfactory performance, and the
communication and assignment of safety responsibilities. The frequency with which the OIM and
head of departments visited the onshore head office in the previous year was also included.
C/ Management commitment: Areas of enquiry dealt with the allocation and extent of personal safety
contracts to managers on the installation, the frequency of health and safety tours by offshore members
of the management team and the exact purpose of these visits, the frequency with which onshore senior
managers attended safety committees on the installation, and the weighting given to health and safety
issues on routine management meeting schedules on the installation.
D/ Workforce involvement: Included here were items addressing the percentage of the workforce
receiving training in risk assessment, attendance at structured safety meetings, frequency of safety
representative training, workforce involvement in formulation of health and safety planning, and the
appraisal and rewarding of satisfactory individual safety performance. A further item addressed the
resolution of disputes and conflicts relating to health and safety.
E/ Health surveillance and promotion: Five items addressed the health promotion programmes in
place, routes for communication about health issues, presence and pervasiveness of occupational health
plans, and the identification of all outstanding health issues.
F/ Health and safety auditing: Included in section F/ were items dealing with type and achievement of
health and safety audits, corrective actions closed out, and the setting and achievement of health and
safety goals and inspection targets.
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In addition, various indices of safety performance were requested that applied to the
installation/business unit within the previous year. These lagging indicators of performance, and their
definition4, can be listed:
-Fatalities: A death as a result of an accident arising out of or in connection with work.
-Major injury: An injury specified in Schedule 1 of RIDDOR ’95 including fractures, amputations,
certain dislocations, loss of sight, burns, acute illness, hyperthermia / hypothermia, and loss of
consciousness requiring hospitalization for at least 24 hours.
-Lost time incidents of more than three days (LTI>3): A work-related injury resulting in incapacitation
for more than three consecutive days.
-Dangerous occurrences: Any one of 83 criteria, including 11 specific to offshore detailed in Schedule
2 of RIDDOR ’95 with the potential to cause a major injury. This includes failure of lifting machinery,
pressure systems or breathing apparatus, collapse of scaffolding, fires, explosion, and release of
flammable substances.
-Near-misses: An uncontrollable event or chain of events which, under slightly different circumstances
could have resulted in injury, damage or loss.
-Reportable diseases: An occupational disease specified in column 1 of Schedule 3 of RIDDOR ’95.
-Visits to the rig medic for injuries: Number of visits to the rig medic in the course of the previous year,
including major injuries, lost time injuries in excess of three days (LTI>3), and first aid/medical
treatment.
The SMQ therefore requested a mixture of free responses and categorical or ordinal responses. The
data generated from the questionnaire varied from highly qualitative to specifically quantitative.
Crucially, all questions were retrospective in that they referred to actions in the preceding year.
Responses would not therefore represent a reaction to the ongoing annual safety performance record.
Questionnaires were administered to the OIM or a senior manager associated with each of the 13
installations included in the study.

3.11.2 Results
A total of thirteen business units/installations were sent a questionnaire. Ten returned completed
questionnaires. The response rate in the first instance was therefore 77%. Of these ten, eight could be
linked to respective installations operating in the North Sea that also provided accident data relevant to
that installation.
A coding schedule was devised to convert qualitative responses on the abbreviated SMQ to categorical
data that could be used in quantitative analyses. The coding scheme was designed to be as objective as

4

The definitions here are simplifications of those provided to the respondent on the SMQ
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possible and based on the best practice identified in previous research. For all sections of the SMQ the
overall score could range from 0 to 1.
Initial reviews of the eight data sets suggested that particular items suffered frequent very cursory
responses or non-responses. These items were omitted from subsequent data analysis. The abbreviated
questionnaire and the coding scheme are provided in the Appendix. The coding should be used in the
interpretation of Tables to follow. Installations are identified by letters for reasons of anonymity. Two
installations under the same management, X and Y, have been pooled and identified as X. All
installation codes match the codes used when discussing the OSQ results previously.
3.11.2.1 A/ Health and safety policies
Overall scores ranged from 0.25 to 0.70 with a standard deviation of 0.14. Five of the 12 items
required qualitative-quantitative conversion.
Item

A

B

C

D

E

F

G

N

X

Corporate statement on health and safety

0.90

1.00

0.80

0.80

0.80

1.00

0.50

0.30

0.80

0.23

Does the corporate statement on H&S appear in your
company annual report?
Does the corporate or the installation statement appear in
any other reports you produce?

1.00

0.00

1.00

1.00

0.00

0.00

0.00

0.00

1.00

0.53

1.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.44

Do you prepare a separate annual safety report?

1.00

1.00

1.00

1.00

1.00

1.00

0.00

0.00

0.00

0.50

How is the health and safety policy communicated within
the corporate organisation?
How is the health and safety policy communicated on this
installation?
Do you have a system by which you can test employees
knowledge of what is in the statement? If yes how is this
done?
Do you have disciplinary procedures in place for dealing
with infringements of safety rules and regulations? If yes
under what circumstances?
Have disciplinary procedures been invoked on this
installation during 1997?
Onshore position of HSE advisor

0.25

0.25

0.75

0.25

0.50

0.50

0.50

0.50

0.75

0.20

0.25

0.25

0.50

0.50

0.25

0.50

0.50

0.50

0.75

0.17

0.25

0.00

0.50

0.00

0.00

0.00

0.00

0.25

0.50

0.22

0.50

0.50

0.50

1.00

0.50

0.50

0.50

0.25

0.75

0.21

1.00

1.00

1.00

1.00

1.00

0.00

0.00

missing

1.00

0.46

1.00

0.60

0.20

0.80

1.00

0.80

1.00

1.00

1.00

0.27

Offshore position of HSE advisor

1.00

1.00

0.20

1.00

missing

1.00

1.00

0.00

missing

0.44

Dedicated and fulltime H&S personnel offshore

0.25

0.50

0.25

0.50

0.25

0.25

1.00

0.00

0.00

0.31

Mean

0.70

0.59

0.56

0.65

0.48

0.46

0.42

0.25

0.60

0.14

Table 22 Item by item scores on the health and safety policy section (items in italics required
qualitative to quantitative analysis)
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s

3.11.2.2 B/ Organizing for health and safety
Overall scores ranged from 0.43 to 0.75 with a standard deviation of 0.13. Three of the 8 items
required qualitative-quantitative conversions.
Item

A

B

C

D

E

F

G

N

X

s

How are health and safety objectives established
0.50
for this installation?
How do you communicate and assign safety
0.25
responsibilities for the installation?
How often during 1997 did the OIM visit the
1.00
head office or the office of the onshore
supervisor/manager?
How often during 1997 did the dept heads from
1.00
the installation visit the head office or the office
of the onshore supervisor/manager?
How often during the same period were reviews
0.25
of health and safety performance on the
installation carried out?
How regularly during 1997 did you assess and
missing
record H&S training needs for the installation?
What percentage of targeted H&S training was
0.95
completed during 1997?
Is the installation H&S performance rewarded? If 0.25
yes how is it appraised and rewarded?

0.75

0.25

0.50

0.25

0.25

0.50

0.50

0.00

0.22

1.00

0.25

0.25

0.25

0.75

0.25

0.25

0.50

0.28

1.00

0.50

1.00

missing

1.00

1.00

0.50

0.25

0.31

1.00

0.50

missing missing

1.00

1.00

0.25

0.50

0.32

1.00

1.00

1.00

0.00

1.00

0.5

0.40

0.25

0.25

missing missing

0.25

0.50

1.00

0.25

0.30

0.90

0.8

missing missing

0.75

1.00

0.81

missing

0.10

0.00

0.00

0.00

0.50

1.00

0.00

1.00

1.00

0.47

Mean

0.74

0.44

0.55

0.50

0.75

0.53

0.76

0.43

0.13

0.60

1.00

1.00

Table 23 Item by item scores on the organizing for health and safety section (items in italics required
qualitative to quantitative analysis)
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3.11.2.3 C/ Management commitment
Overall scores ranged from 0.13 to 0.77 with a standard deviation of 0.21. Two of the 6 items required
qualitative-quantitative conversions.
Item
With respect to step change initiative have you
identified all managers who should have a
Personal Safety Performance Contract?
If yes, what percentage of qualifying managers
has a Personal Safety Performance Contract?
How frequently during the year did senior
onshore managers conduct health and safety
tours on this installation?
Managing director

A

B

C

D

E

F

G

N

X

s

0.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

0.44

0.00

1.00

1.00

missing

1.00

0.00

0.00

1.00

0.00

0.53

0.25

0.25

0.25

0.25

0.25

0.00

0.25

0.00

0.00

0.13

Platform manager

0.50

1.00

missing

0.00

0.25

0.25

1.00

0.00

0.25

0.40

Business unit/Asset manager

0.25

0.50

0.50

0.50

missing

0.00

0.25

0.00

0.00

0.23

In general what was the purpose of the visits of
these personnel and did these safety tours involve
face to face discussions with members of the
workforce?
Managing director

0.50

1.00

1.00

1.00

missing

0.00

0.50

1.00

0.00

0.44

Platform manager

0.75

1.00

missing

0.00

missing

1.00

0.50

0.00

0.25

0.43

Business unit/ asset manager

0.75

1.00

1.00

1.00

missing

0.00

0.50

1.00

0.00

0.44

How frequently during 1997 did the senior
onshore managers attend safety committees on
this installation?
Managing director

0.00

0.25

NA

missing

0.25

0.00

0.00

missing

0.00

0.13

Platform manager

0.25

1.00

NA

missing

0.50

0.25

0.25

missing

0.00

0.34

Business unit / asset manager

0.00

0.25

0.25

missing

0.00

0.00

0.00

0.25

0.00

0.13

Are health and safety issues on the agenda at all
routine management meetings on this installation
and if so where do they come on the agenda?

1.00

1.00

1.00

1.00

0.50

1.00

1.00

1.00

1.00

0.17

Mean

0.35

0.77

0.75

0.59

0.47

0.29

0.44

0.53

0.13

0.21

Table 24 Item by item scores on the management commitment section (items in italics required
qualitative to quantitative analysis)
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3.11.2.4 D/ Workforce involvement
Overall scores ranged from 0.42 to 0.86 with a standard deviation of 0.19. Three of the items required
conversion from qualitative to quantitative data.
Item

A

B

C

D

E

F

G

N

X

s

1.00

0.20

1.00

0.00

missing

0.99

0.20

0.50

0.10

0.44

1.00

0.95

1.00

1.00

1.00

1.00

1.00

1.00

0.10

0.30

0.93

1.00

1.00

0.80

missing

1.00

1.00

0.78

0.70

0.12

0.50

0.25

1.00

1.00

missing

0.25

0.00

0.00

0.25

0.40

1.00

1.00

1.00

1.00

0.00

1.00

1.00

1.00

0.00

0.44

1.00

0.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.33

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

0.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.33

Please describe how they are involved

1.00

0.50

1.00

1.00

missing

1.00

1.00

1.00

0.50

0.23

Is the H&S performance of individuals working
on the installation rewarded ? If yes how is their
H&S performance rewarded?
Do you have a system in place for resolving the
situation when problems disputes and conflicts
arise about health and safety issues? If yes how
do you resolve the situation?

0.00

1.00

0.00

1.00

0.00

1.00

0.00

0.00

1.00

0.53

1.00

0.25

0.50

0.75

0.25

0.50

0.25

0.75

0.75

0.27

Mean

0.84

0.47

0.85

0.86

0.42

0.87

0.65

0.70

0.44

0.19

What percentage of the total workforce on this
installation have received formal training in risk
assessment?
What percentage of staff on this installation
attend a properly structured safety meeting once a
month?
What percentage of constituencies are currently
filled by trained reps?
How frequently during the year were safety reps
on this installation given special training and
briefings?
Are offshore employees actively involved in:
Setting installation H&S objectives and or
improvement plans?
Discussing the effectiveness of the H&S
management system?
Discussing procedures and instructions for risk
control?
Proactive health and safety auditing?
5

Table 25 Item by item scores on the work involvement section (items in italics required qualitative to
quantitative analysis)
3.11.2.5 E/ Health surveillance and promotion
The overall scores ranged from 0.08 to 0.67 with a standard deviation of 0.22. Two of the items
required qualitative to quantitative conversion.
Item
What health promotion programmes have you in
place?
How do you communicate to the workforce about
health issues which may affect them?
Did you have an occupational health plan for
1998? If yes what percentage of your
occupational health plan was completed?
Mean

A

B

C

D

E

F

G

N

X

s

0.60

0.20

0.60

1.00

0.20

0.00

0.00

0.60

0.00

0.36

0.25

0.50

0.50

1.00

0.50

0.50

0.25

0.25

0.50

0.23

0.90

0.00

0.80

0.00

0.00

0.00

0.00

0.25

0.00

0.37

0.58

0.23

0.63

0.67

0.23

0.17

0.08

0.37

0.17

0.22

Table 26 Item by item scores on the organizing for health surveillance and promotion section (items in
italics required qualitative to quantitative analysis)

5

Note that these scores are used as weighting factors applied to responses on the four preceding involvement categories.
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3.11.2.6 F/ Health and safety auditing
The overall scores ranged from 0.35 to 0.93 with a standard deviation of 0.22. All items displayed
responses that could be directly quantified.
Item
What percentage of H&S audits have been
achieved against the audit review plan for this
installation in the last year?
What percentage of corrective actions have been
formally closed out against an agreed time scale
for this installation in the last year?
Did you set H&S goals for this installation in the
last year? If yes, what percentage of H&S goals
was achieved during the last year?
Did you set safety inspection targets for this
installation in the last year? If yes what
percentage of targeted safety inspections was
completed in the last year?
Mean

A

B

C

D

E

F

G

N

X

s

0.92

1.00

0.90

0.66

1.00

0.90

0.80

1.00

1.00

0.19

0.90

0.96

1.00

0.50

0.40

0.75

0.75

0.83

0.92

0.20

0.88

0.85

0.80

0.60

0.00

1.00

1.00

0.70

0.25

0.35

1.00

0.95

1.00

1.00

0.00

1.00

0.00

1.00

1.00

0.44

0.93

0.94

0.93

0.69

0.35

0.91

0.64

0.88

0.79

0.22

Table 27 Item by item scores on the health and safety auditing section (items in italics required
qualitative to quantitative analysis)
3.11.2.7 Accident and incident data
The data on fatalities, major injuries, near misses and lost time injuries may be considered lagging
safety performance measures. The data were available across all nine installations. Table 28 below
provides the raw frequencies and selected rates of occurrence across a one year period prior to the
survey. Rates were calculated through division by the total number of personnel across the shifts for
that specific installation6.
Type

A

B

C

D

E

F

G

N

X

Fatality
Major injury
LTI>3
LTI>3 rate
Visits to the medic
Reportable disease
Dangerous occurrence
Dangerous occurrence rate
Near miss
Near miss rate
RIDDOR

1
0
2
0.0071
55
0
3
0.0107
missing
missing
0.0226

0
0
9
0.0214
28
0
9
0.0214
220
0.5238
0.0451

0
0
2
0.0143
19
0
1
0.0071
9
0.0643
0.0226

0
0
1
0.005
6
0
26
0.13
32
0.16
0.1421

0
0
10
0.0385
66
0
14
0.0539
29
0.1115
0.0972

0
0
8
0.04
54
0
10
0.05
16
0.08
0.0947

0
6
8
0.0364
40
3
11
0.05
missing
missing
0.134

0
0
1
0.0046
27
0
2
0.0093
9
0.0417
0.0146

0
1
9
0.025
34
2
8
0.0222
164
0.4556
0.0585

Orders of
magnitude7
1
1
2
2
2
1
2
3
3
2
2

Table 28 Accident data across installations

6

The total personnel in this case is defined as: 2 ´ average personnel on board on each shift. However for RIDDOR the rate is
defined as: (#fatalities + #major injuries + #LTI>3 + #reportable diseases + #dangerous occurrences) / (1.9 ´ average personnel
on board). Note that the multiplier of the denominator is slightly lower for RIDDOR.
7
For example, rates ranging from 0.01 to 0.1 would have a range of 2 orders of magnitude
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Figure 17 Rates of near misses, dangerous occurrences and LTI>3, and RIDDOR across installations
Fatalities and major injuries were rare across the one-year period. One installation suffered a fatality.
Two installations recorded major injuries totalling seven. Lost time injuries showed more variation.
Rates of LTI>3 occupied two orders of magnitude. Rates of dangerous occurrences and near-misses
spanned three and two orders of magnitude respectively.
The limited variation in the set of safety performance measures meant that only four outcome variables
were considered reliable, these being rates of LTI>3, dangerous occurrences, near misses, and
RIDDOR. Of these four, the near-miss rate probably represents the least reliable index. This is
because the classification and propensity to record near-misses may depend on the policies of the
company. In contrast, the method of classification and documentation of LTIs, dangerous occurrences
and the calculation of RIDDOR are governed by industry-wide regulations and one would expect
substantially more consistency here.

Figure 17 compares installations on the four indices of

performance. Note that near-miss rates for B and X (off-scale) were 0.52 and 0.46.
3.11.2.8 Safety-related management questionnaire section scores and safety
outcomes
The first question that can be posed concerns the extent to which SMQ scores predict safety outcomes.
Table 29 below provides Spearman rank correlation coefficients for each scale with rates of LTI>3,
dangerous occurrences and near misses, and with RIDDOR rates. The use of non-parametric
correlations based on ranks overcomes potential problems of non-normality of the data and non
linearity of relationships that might exist. All statistically significant coefficients at the 0.05 level of
certainty are highlighted.
Rate of:

H&S
policy

Organising for
H&S

Management Involvement
commitment

Health
Health and
surveillance safety auditing
& promotion
-0.76*
-0.28

LTI>3 (N=9 for all)

-0.27

-0.25

-0.45

-0.23

Dangerous occurrences (N=9 for all)

0.08

-0.12

-0.22

-0.06

-0.23

Near misses (N=7 for all)

0.75

-0.36

0.07

-0.36

-0.29

0.00

RIDDOR (N=9 for all)

0.07

-0.28

-0.14

-0.01

-0.26

-0.68*

-0.71*

Table 29 Rank order correlation coefficients for SMQ scores and rates of safety performance
measures. * significant at p<0.05
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Nineteen of 24 coefficients were negative: a high and statistically significant proportion (c2

1df

= 8.17;

p<0.01). Three of the coefficients were negative and statistically significant. In all cases higher scores
on the SMQ were statistically associated with lower rates of safety outcome. The set involved the
following associations, in each case more effective management practices were related to more
favorable safety outcomes:
¨

health promotions scores with LTI>3 rate;

¨

health and safety auditing with dangerous occurrence rate;

¨

health and safety auditing with RIDDOR rate.

Low sample sizes justify caution in interpreting these results. Probably the most robust result was the
bias towards negative coefficients within Table 29. There was an absence of significant positive
correlations. The high positive correlation between health and safety policy and near-miss rate was
unexpected; it just failed to reach significance. It could be argued that an installation that excels in this
area actually encourages the reporting and documentation of

near-misses, and that the positive

direction of association would actually be expected.
Table 30 below is identical in format but uses only the data gathered in the SMQ that could be
translated directly to quantitative data. Items were restricted to those requiring yes/no responses,
percentages and frequencies. The number of items on each scale is stated, and ranges from 1 to 9. The
negative correlation coefficients numbered fifteen, a proportion that did not reach statistical
significance. However, the magnitudes of five coefficients were statistically significant. These were
all negative meaning that more effective management practices (represented by the OSQ) were related
to more favorable safety outcomes :
¨

health surveillance and promotion with dangerous occurrence rate;

¨

health surveillance and promotion with near miss rate;

¨

health surveillance and promotion with RIDDOR;

¨

health and safety auditing with dangerous occurrence rate;

¨

health and safety auditing with RIDDOR.

Once again the correlation between health and safety policy scores and near-miss rate was large and
positive.
Rate of:

LTI>3
Dangerous
occurrences
Near misses
RIDDOR

H&S policy
(7 items)

-0.22
N=9
0.16
N=9
0.64
N=7
0.12
N=9

Organising for
H&S
(5 items)
-0.05
N=7
0.10
N=7
0.30
N=5
-0.08
N=7

Management
commitment
(9 items)
-0.08
N=9
0.01
N=9
0.16
N=7
0.12
N=9

Involvement
(4 items)

-0.19
N=8
-0.34
N=8
-0.31
N=6
-0.25
N=8

Health
surveillance &
promotion
(1 item)
-0.58
N=9
-0.79*
N=9
-0.76*
N=7
-0.78*
N=9

Health and safety
auditing
(4 items)
-0.28
N=9
-0.71*
N=9
0.00
N=7
-0.68*
N=9

Table 30 Rank correlation coefficients for restricted SMQ scores and rates of safety performance
measures. * significant at p<0.05
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Two of these significant associations occurred in both the restricted and full SMQ; both involved health
and safety auditing. In fact, all significant negative correlations occurred within two areas of safety
management, these being health and safety auditing and health surveillance and promotion.
The single item constituting the health surveillance and promotion section in this case was a
combination of the two items on the SMQ that asked about the percentage of the workforce enrolled in
an occupational health scheme:
-Did you have an occupational health plan for 1998?
-If yes, what percentage of your occupational health plan was completed?
The four items in the health and safety auditing section can be listed as:
-What percentage of H&S audits have been achieved against the audit review plan for this installation
in the last year?
-What percentage of corrective actions have been formally closed out against an agreed time scale for
this installation in the last year?
-Did you set H&S goals for this installation in the last year? If yes what percentage of H&S goals was
achieved during the last year?
-Did you set safety inspection targets for this installation in the last year?
The second question that may be asked is how the overall score on the SMQ in its restricted and
unrestricted forms relates to the safety outcomes. In this case all scale scores are combined with equal
weighting to provide a summary score for each installation. Table 31 below presents the results of rank
order correlations.
Rate of:

Total score for full SMQ scale

Total of abbreviated SMQ scale

LTI>3

-0.67*
N=9
-0.43
N=9
-0.14
N=7
-0.32
N=9

-0.43
N=7
-0.54
N=7
0.00
N=5
-0.49
N=7

Dangerous occurrences
Near miss rates
RIDDOR

Table 31 Rank order correlation coefficients for restricted and full SMQ scale scores with safety
performance measures. * significant at p<0.05
Here seven of the eight coefficients were negative. Additionally, the coefficient between the full scale
score and the rate of lost time incidents reached significance indicating that high (favorable) overall
scores on management effectiveness were associated with lower rates of lost time injuries.
3.11.2.9 Identifying single items that best predict safety outcomes
There are difficulties in stating which specific items predict the four safety outcomes. Firstly, the
number of correlational analyses is high and the risk of Type 1 error rises. Secondly, the reliability of
findings based on single items can diminish. With these caveats, Table 32 provides the items that were
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significantly correlated with at least one of the four safety performance indices; an indication of the

-

Dangerous
occurrence

Near miss

RIDDOR

LTI>3

direction of association is included.

+

Item of the SMQ
Do you have a system by which you can test employees knowledge of what is in the statement? If yes how is this
done?
Offshore position of HSE advisor

-

In general what was the purpose of the visits of these personnel and did these safety tours involve face to face
discussions with members of the workforce? (refers to visits to the installation by senior on-shore figures)
Managing director

-

Business unit/ asset manager
How frequently during 1997 did the senior onshore managers attend safety committees on this installation?
-

What health promotion programmes have you in place?

-

Business unit / asset manager
What percentage of staff on this installation attend a properly structured safety meeting once a month?

-

-

Did you have an occupational health plan for 1998? If yes, what percentage of your occupational health plan was
completed?
What percentage of corrective actions have been formally closed out against an agreed time scale for this
installation in the last year?

Table 32 The set of items significantly correlating with at least one safety outcome p<0.05. Spearman
coefficients: positive coefficients are denoted by plus sign ( + ), and negative coefficients with minus
sign ( - ); italics denote that numerical coding of qualitative responses was required. Outcome
measures are rates.
In Table 32, the results for the item Did you have an occupational health plan for 1998? If yes, what
percentage of your occupational health plan was completed? are repeated from the discussion above.
Two other items correlated significantly with more than one safety outcome, these being: more
efficient systems of testing knowledge about company health and safety policy; and high percentages
of corrective actions formally closed. Both had high negative associations with RIDDOR and rates of
dangerous occurrences. Measures of the frequency and nature of visits by certain senior onshore
personnel also had negative associations with safety performance. Overall, 12 of the 13 correlations
were negative.
3.11.2.10 Summary
The SMQ provided a great deal of data in a qualitative form that complemented quantitative data based
on frequencies, percentages and yes/no responses. The coding scheme provided a means of combining
these data sets into scores on each section. However, to satisfy more stringent criteria for objectivity
the more quantitative data set was analysed separately.
Generally, frequencies, percentages and binary data on the abbreviated form of the OSQ were simpler
to collect and interpret. Additionally, the detail or veracity of responses to qualitative responses to
questionnaire items may be subject to biases, these including: time available to complete the
questionnaire, biases of recall, and institutional pressure to provide a favourable response.
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The last of these biases is crucial; as Kirwan (1998) remarks, “[t]he key question is therefore how to
determine whether those responsible for safety act according to the intent and spirit of the safety
management policies, or whether they follow the policies blindly or reluctantly, merely paying lip
service to them, or ignore them altogether” (p68). Opportunities for ‘merely paying lip service’ to a
superior management strategy are minimized when the data requested are specific and numerical, at
least as far as questionnaires are concerned. It is for this reason that a subset of the SMQ was treated
separately.
The analysis relied to a large degree on rank order correlations between the four outcome measures and
scores on the six sections of the SMQ in its abbreviated and full versions. Based on theory, the
expected direction of each correlation coefficient would be negative: rates of injury and incidents
should fall as management strategy improves.

However, with so few cases statistical power is

compromised for any single correlational analysis. A more powerful method would involve a general
bias toward negative correlations across a large number of coefficients. Just such a pattern was found
in the case of the full SMQ and for the unweighted total scores on both the full and abbreviated
versions of the SMQ. All significant correlations involving subscale scores were negative. All were
confined to two areas of management strategy: health promotion and surveillance, and health and
safety auditing.
The area labelled ‘health promotion and surveillance’ has received limited attention in the past. There
is some evidence to suggest that health screening may reduce personal injury rate and lost work days
(Habeck et al 1991; Hunt et al 1993: both cited in Shannon, Mayr and Haines 1997). Integrating safety
awareness outside the immediate professional environment has also been connected with lower
accident rates in at least one study (Shannon, Mayr and Haines 1997). Benefits of health promotions
and occupational health programmes may be realised through at least one of two processes:
1.

Investment by the company in these areas fosters perceptions of company commitment and builds
worker loyalty in areas such as safety behaviour;

2.

Health plans and health programmes improve worker health directly and ‘immunise’ against work
related injury.

Both processes are presented speculatively. Indeed, it is important not to get ahead of ourselves
because data presented here are correlational and relatively limited. However, there is a growing
awareness within the health and safety community that extra-professional health and safety measures
introduced by the company may promote a mindful approach to safety at home and at work.
The second section with strong links to safety outcomes was health and safety auditing. Health and
safety auditing is clearly a broad area. The SMQ addressed inspection targets achieved and corrective
actions formally closed out. Two further items addressed general health and safety goal setting and
achievement. Effective health and safety auditing can be viewed as a first line defence in preventing
injury. Griffiths (1985), among many others, includes auditing as a key requirement in any effective
safety management system, and the theme of auditing emerges in many safety diagnostic tools, not

62

least among these the Process Safety Management System PSMS (Hurst, Young et al 1996). Shannon,
Mayr and Haines (1997) in their review identify five studies that include a measure of auditing
proficiency, and four of the these studies associated proficient auditing with lower injury rates.
The recommendations for management strategy based on these findings can be listed:
¨

Ambitious auditing goals and their achievement in the area of health and safety need to be

emphasised within the safety management system.
¨

The approach to safety management should include areas of health and worker well-being that

extend outside the workplace. Employee occupational health plans and health programmes fall within
this category.
¨

Finally, there is evidence, albeit limited, that commitment by senior onshore personnel taking the

form of regular visits offsite to discuss safety and talk with workers may improve safety performance.

3.11.3 Management scores, the OSQ scores and safety behaviour
Management scores on the SMQ can be interpreted as group level scores. In contrast the OSQ scores
represent analysis on an individual level. Scores on the SMQ and the OSQ were available for eight
installations. Two of the scales could be matched across the levels. These were the two pairings:
management commitment (group, SMQ) with management commitment (individual, OSQ); and work
force involvement in health and safety (group, SMQ) and involvement in health and safety (individual,
OSQ). Table 33 summarises the variables at the two levels of analysis.
Group level
H&S policies
Organising for H&S
Management commitment
Work force involvement
Health surveillance and promotion
Health and safety auditing
-

Individual level
Policy awareness
Communication of H&S
Management commitment to H&S
Involvement in H&S
Willingness to report accidents
Perceived supervisor competence
Rule and safety implementation adequacy
Job satisfaction
General safety behaviour
Incentive-based safety behaviour
Self-reported accidents

Table 33 Group and individual based measures
This new data set provided an opportunity to test hypotheses concerning the effect of management
strategy on both self-reported safety behaviour and accident rates. Three hypotheses were presented:
Hypothesis 1: Individuals with higher scores on each dimension of the OSQ within the sample as a
whole and who work on installations with superior overall SMQ scores will experience fewer
accidents.
Hypothesis 2: Installations with more favourable scores on the SMQ work force involvement scale will
present more favourable levels of self-reported safety behaviour once individual scores on the OSQ
work force involvement scale are partialled out.
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Hypothesis 3: Installations with more favourable scores on the SMQ management commitment scale
will present higher levels of self-reported safety behaviour once individual scores on the OSQ
management commitment scale are partialled out.
3.11.3.1 Interactive effects of management style and individual perceptions
Hypothesis 1 addresses the interactive effects of safety management and individual perceptions.
Specifically, individuals with high scores on the OSQ safety climate scale and the SMQ total score are
expected to have the lowest probability of experiencing an accident. Similarly, respondents with low
scores on each OSQ scale and a low total score on the SMQ should have the highest probability of
experiencing an accident.
To test this hypothesis respondents were divided on the basis of whether they worked on installations
with higher or lower overall SMQ scores8, and on the basis of whether they scored relatively high or
low on the safety climate dimension. Divisions were based on percentiles. While the grouping
according to management strategy remained invariant, the grouping based on the safety climate score
differed from one dimension to the next. Eleven contingency tables, one for each safety climate scale,
were generated. Each had 8 cells that represented all permutations of the three variables: self-reported
accident (yes/no), management strategy (relatively favorable/relatively unfavorable) and safety climate
score (favorable/unfavorable). Hierarchical log-linear analysis was used to test the null hypothesis that
accident rates were invariant across cells. A fully saturated model with backward removal of terms
was selected. Removal of any terms occurred at the 0.05 level.
Dc2

p

SMQ ´ accident

Effect is concordant with more
favorable score being associated with
lower rate of self-report?
Concordant (3.36 vs. 11.84%)
Concordant (3.64 vs. 12.16%)

13.9
13.6

<0.01
<0.01

Communication

SMQ ´ accident

Concordant (3.66 vs. 12.15%)

13.6

<0.01

Job satisfaction

SMQ ´ accident

Concordant (3.73 vs. 11.50%)

26.5

<0.01

14.1

<0.01

OSQ scale

Significant interactions
involving accident variable

Health and safety policy
Involvement

SMQ ´ accident

Safety satisfaction

SMQ ´ accident

Concordant (3.33 vs. 11.89%)

Management commitment

SMQ ´ accident
OSQ ´ accident

Concordant (3.70 vs. 13.61%)
Concordant (4.60 vs. 10.80%)

12.7
7.1

<0.01
<0.01

Supervisor competence

SMQ ´ accident

Concordant (3.30 vs. 12.50%)

16.0

<0.01

Rules and safety
implementation adequacy
Willingness to report

SMQ ´ accident

Concordant (3.66 vs. 13.55%)

12.9

<0.01

SMQ ´ accident
OSQ ´ accident

Concordant (3.27 vs. 12.05%)
Concordant (4.65 vs. 16.17%)

15.2
5.78

<0.01
<0.05

General safety behaviour

SMQ ´ accident
OSQ ´ accident

Concordant (3.35 vs. 11.84%)
Concordant (5.17 vs. 9.83%)

14.0
4.1

<0.01
<0.05

Safety behaviour under
incentive

SMQ ´ accident
OSQ ´ accident

Concordant (3.65 vs. 11.69%)
Concordant (4.98 vs. 9.61%)

12.6
4.2

<0.01
<0.01

Table 34 Results of log-linear analysis with two levels of OSQ score (favorable/unfavorable), two
levels of SMQ total score (high/low) and two levels of accident (accident/no accident)
All analyses identified the level of SMQ as a predictor of self-reported accident rate. Self-reported
levels of accidents were lower in the installations with higher overall scores on the safety management
8

Note that the division of high and low performers was equivalent if based on the SMQ total of the full scale or the total of its
abbreviated form: the sets of installation ranks matched each other.
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questionnaire. Due to the analyses having approximately identical respondents in the high and low
SMQ groups this variable then carried across the 11 analyses, and its repetition should not be viewed as
successively corroboratory. There were four scales from the OSQ that were significant predictors of
self-reported accident rate. In all cases, a smaller proportion of respondents with more favorable scores
on the OSQ scale reported experiencing an injury.
There were no interactions with SMQ and OSQ. The hypothesis that individual scores (from the OSQ)
interact with group level variables (the SMQ total) was not supported.
3.11.3.2 Safety management strategy, OSQ scores and safety behaviour
Hypothesis 2 stated that higher safety management scores in the work force involvement section would
be associated with lower rates of self-reported unsafe behaviour at the installation level once
individuals’ ratings of involvement in health and safety on the OSQ have been controlled. Basically,
this means that the management score should have an effect above and beyond the ratings given by the
individual and that the base rate of unsafe behaviours should be higher for installations with lower
SMQ scores on work force involvement.
A simplified hierarchical linear regression model was used in the analysis (see Hofmann and Stetzer
1996). The group level variable was the score on the SMQ workforce involvement section. The
individual level variable was the score on the OSQ involvement in health and safety scale. Eight
regression equations were run with the OSQ involvement scores singly predicting general safety
behaviour in the sample pooled across installations. The positive skew of the safety behaviour ratings
necessitated transformation to their log10 equivalent which was then used as the outcome measure.
Table 35 provides the base rates of safety behaviour once individual ratings of involvement have been
partialled out, i.e. b0 in the regression equations. The Table also displays the mean scores for each
installation involvement section of the SMQ.
Installation

b0

Std. error
on b0

t for
regression

p

A
B
C
D
E
F
G
X

1.255
1.125
0.978
1.170
1.097
1.111
1.300
1.355

0.061
0.053
0.085
0.037
0.055
0.058
0.069
0.054

-1.60
-0.25
1.13
-1.18
-0.53
0.010
-2.29
-2.94

ns
ns
ns
ns
ns
ns
<0.05
<0.01

Score on
SMQ
involvement
0.84
0.47
0.85
0.86
0.42
0.87
0.65
0.44

Score on SMQ
involvement
abbrev
0.86
0.60
1.00
0.70
0.81
0.55
0.29

Table 35 Constants, b0 , derived from regression analyses with OSQ involvement scores predicting the
log10 of general safety behaviour
The eight constants can be conceptualized as the base rate of log10 general safety behaviour once
involvement has been accounted for at the individual level. Only two regressions were significant.
The beta constants were then entered into a second regression, with the SMQ score for workforce
involvement as the predictor. Only the abbreviated SMQ work force involvement score for each
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installation predicted the base rate of general safety behaviour.

The direction of the regression

coefficient was in agreement with the hypothesis.
Regression
coefficient
-0.17
-0.43

Predictor of b0
SMQ involvement score
SMQ involvement score abbrev

Std
error
0.24
0.16

F

p

0.53
7.63

ns
<0.05

Table 36 Regression of SMQ involvement scores with beta coefficients (see text)
In summary, hypothesis 2 was only partially supported. Once the association between individual
ratings on the OSQ involvement scale and general safety behaviour was controlled for each installation,
each installation’s score on the abbreviated SMQ work force involvement section predicted the log of
general safety behaviour. Higher SMQ involvement scores were associated with lower rates of unsafe
behaviour. Note the high standard error associated with the coefficient estimates. With only eight and
seven data points respectively for the full and abbreviated SMQ involvement sections, the power of the
analysis was compromised.
Hypothesis 3 makes the same prediction, but this time the prediction relates to the management
commitment sections of the SMQ and OSQ.

Specifically, it states that once the association of

individual ratings of management commitment with general safety behaviour is controlled on each
installation, then the base rates of safety behaviour should have a negative association with the scores
on the SMQ management commitment section for each installation. Table 37 below provides the
constants in the eight regression equations and the scores for each installation on the relevant section of
the SMQ. Again, due to positive skew scores on the general safety behaviour scale were transformed
to their log10 equivalents.
Installation

Constant,
b0

std. error
on b0

t for regression
coefficient

p

G
D
A
E
B
C
X
F

1.521
1.484
1.329
1.494
1.359
1.277
1.492
1.346

0.065
0.062
0.071
0.067
0.053
0.104
0.047
0.087

-5.91
-6.38
-2.73
-6.47
-4.85
-2.03
-6.41
-2.75

<0.001
<0.001
<0.05
<0.001
<0.001
<0.05
<0.001
<0.05

SMQ
management
commitment
0.354
0.594
0.354
0.469
0.771
0.750
0.125
0.292

SMQ
management
score abbrev
0.417
0.550
0.250
0.469
0.694
0.667
0.139
0.278

Table 37 Constants, B0 , derived from regression analyses with OSQ management commitment scores
predicting the log of general safety behaviour
Individual worker ratings of management commitment significantly predicted self-reported safety
behaviour across all installations. Higher (more favorable) scores were associated with lower rates of
unsafe behaviour. However, the regression equation predicting the eight beta coefficients from the
SMQ management commitment score failed to reach significance. Hypothesis 3 was therefore not
supported: installation scores on the SMQ management commitment failed to contribute to the
prediction of self-reported behaviour rates once individual ratings from the OSQ were taken into
account.
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Predictor of b0
SMQ management commitment score
SMQ management commitment score abbrev

Regression
coefficient
-0.18
-0.12

Std
error
0.15
0.19

F

p

1.31
0.42

ns
ns

Table 38 Regression of SMQ management commitment scores with beta coefficients (see text)
3.11.3.3 Summary
This section addressed self-reported injuries and their connection with scores on the SMQ and the
OSQ. Three hypotheses were presented. The first stated that overall SMQ score and the score on each
OSQ scale would interact: groups with high management scores and high OSQ scores should have the
lowest proportion reporting an injury. This was not the case. However, there was a robust effect of
safety management score on injury proportion, with high scores associated with fewer respondents
reporting an accident. Additionally, favorable OSQ scores on four scales were associated with a lower
accident proportion. There were overlaps here with the discriminant function analyses performed
earlier.
These findings suggest that:
·

Knowledge of the total SMQ score for each respondent’s installation is generally a more powerful
predictor of self-reported accident likelihood for that respondent than their ratings on the OSQ for
the following scales: health and safety policy; involvement; communication; job satisfaction;
safety satisfaction; supervisor competence; and willingness to report accidents.

·

Low safety management scores and low OSQ scores do not generally have a cumulative effect in
predicting accident likelihood at the individual level. In four cases the OSQ and SMQ contributed
jointly to predicting self-reported accident likelihood.

·

OSQ scores can still be good predictors of accident occurrence but once the predictive capacity of
the total SMQ score is controlled they generally added little extra predictive utility for seven OSQ
scales.

The results do emphasise the importance of both the attitudes of the individual and the safety
management strategy adopted by the company in determining self-reported injury rates. Self-reported
injury was the only individual level safety outcome included in the OSQ. Generally it is the outcome
of choice in the majority of safety research. While it may be true that a focus on individual-based
safety outcomes can be justified on economic grounds, there are difficulties in generalizing conclusions
based on personal injuries to vulnerabilities to organizational accidents and incidents.
Navestad and Saxvik (1996), for example, question whether identifying weaknesses in an organisation
based on personal injuries can ever generalise to reflect weaknesses to near misses, dangerous
occurrences or fully realised disasters. Reason (1997) phrases it: “An unusually high LTIF [lost time
injury frequency] is almost certainly the consequence of a ‘sick’ system that could indeed be
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imminently liable to an organisational accident. But the reverse is not necessarily true. A low LTI rate
(of the order of 2-5 per million manhours) - which is the case in many well run hazardous technologies
- reveals very little about the likelihood of an organizational accident” (p232).
However, organisational accidents are rare. On a purely economic rationale the background rate of lost
time incidents and personal accidents in general remains an area that demands continual attention.
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4. RESULTS FOR 1999
The methods of analysis are repeated for the 1999 data.

4.1 Installation types, sample size and response rates
A total of 890 questionnaires were received from 14 installations in the North Sea. There were 58
cases that, due to missing data, could not be allocated to any specific installation. Another 10 cases
suffered excessive missing data. These 68 cases were removed from the data set. Cases from one
installation were removed because of the small sample size (N=16). A sample of 806 respondents from
13 installations remained, with each installation providing at least 20 cases.
The term installation again refers to a variety of types including fixed production platforms, drilling
rigs, well-service vessels and FPSOs. One ‘installation’ in reality consisted of two sites belonging to
the same company.

Additionally, there were ten fixed installations and two semi-submersibles.

Sample sizes and response rates for each installation are given in Table 39. Response rates are based
on the personnel on board (POB), defined as the number of crew that routinely stayed on the
installation overnight at the time of the survey9.
Installation10
B
C
D
E
F
G
H
I
K
L
M
Q
R
Total

N

Response rate (%)
19.8%
16.0
26.5
46.4
52.5
81.1
27.1
46.7
19.3
28.2
41.9
47.9
38.5
37.811

79
26
53
130
105
73
38
56
58
62
83
23
20
806

Table 39 Sample size and response rates across 13 installations in 1999
Response rates varied between 16% and 81% with an installation mean of 38%. The response rate may
depend upon the style of administration of questionnaires on each platform, as well as motivation bias
(see the later section Response rates and scale scores).

4.2 Demographic information
Table 40 shows the percentage of respondents belonging to each employment category across the
installations. Overall, maintenance workers were most represented (25%), followed by production

9

It is assumed that the POB when doubled represents the population on the installation
For reasons of anonymity codes are used from hereon to identify each installation. Their use is consistent.
11
Figure refers to mean response rate for installations
10
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workers (13%), then construction workers (13%). The proportions of job functions were expected to
differ depending on the primary activities performed on each installation.
Installation Production Operations Drilling
B

10.3%

17.9%

2.6%

Construction Deck crew Admin/
Maintenance Other Catering Valid N
management
11.5%
11.5%
0.0%
41.0%
1.3%
3.8%
78

C

15.4

3.8

0.0

11.5

0.0

7.7

38.5

15.4

7.7

26

D

9.4

13.2

3.8

0.0

1.9

15.1

30.2

7.5

18.9

53

E

11.8

11.0

10.2

15.7

3.1

4.7

24.4

5.5

13.4

127

F

19.0

8.6

1.9

20.0

6.7

4.8

23.8

7.6

7.6

105

G

19.4

1.4

8.3

45.8

11.1

1.4

2.8

2.8

6.9

72

H

0.0

5.3

34.2

5.3

23.7

10.5

7.9

13.2

0.0

38

I

0.0

1.9

24.1

0.0

7.4

11.1

22.2

20.4

13.0

54

K

10.3

8.6

5.2

1.7

0.0

17.2

31.0

15.5

10.3

58

L

13.3

10.0

20.0

6.7

6.7

10.0

18.3

8.3

6.7

60

M

20.5

13.3

0.0

0.0

1.2

9.6

33.7

8.4

13.3

83

Q

19.0

0.0

0.0

14.3

4.8

9.5

38.1

9.5

4.8

21

R

23.5

5.9

0.0

41.2

0.0

0.0

17.6

0.0

11.8

17

Total

13.3

9.1

8.3

13.0

6.1

7.3

25.1

8.2

9.6

792

Table 40 Percentages of respondents within employment categories across installations
Table 41 shows the tenure for respondents across installations. Overall, 22% of the sample had worked
on the installation for a year or less, 40% for between 1 and 5 years, and 38% for more than 5 years.
Installations again varied considerably; G and M, for example, had a very low percentage of workers
with tenures less than one year. The overall pattern was very similar to that of the 1998 sample.
Installation <1 year

1 to 5 years >5 years

Valid N

B

41.8%

29.1%

29.1%

79

C

34.6

30.8

34.6

26

D

17.0

20.8

62.3

53

E

25.4

72.3

2.3

130

F

25.0

25.0

50.0

104

G

8.2

38.4

53.4

73

H

28.9

34.2

36.8

38

I

21.4

48.2

30.4

56

K

19.3

33.3

47.4

57

L

17.7

33.9

48.4

62

M

7.2

31.3

61.4

83

Q

21.7

69.6

8.7

23

R

25.0

60.0

15.0

20

Mean

22.0

40.5

37.9

804

98 data

22.9

38.7

38.4

677

Table 41 Years of tenure
Table 42 provides details on supervisory status, whether the respondents were employed by a
contracting or operating company, and whether they belonged to the core crew of the installation.
Supervisors accounted for 29% of the workforce – a figure very similar to 1998. Supervisor to non
supervisor ratios ranged from 1 in every six 6 respondents (F) to more than 1 in every 2 (K). Overall
73% of respondents belonged to the core crew and 19% were provided by the operating company.
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Installation % supervisor Valid N % core Valid N % operating Valid N
crew
company
B
20.8%
77
48.1%
77
11.4%
79
C

34.6

26

80.0

25

42.3

D

20.8

53

52.9

51

50.9

26
53

E

25.6

125

75.4

130

3.8

130

F

16.5

103

67.3

104

15.2

105

G

26.0

73

98.6

73

20.8

72

H

44.4

36

80.0

35

21.1

38

I

39.3

56

84.9

53

32.7

55

K

57.9

57

64.3

56

22.4

58

L

30.0

60

60.3

58

21.0

62

M

27.7

83

95.2

83

12.0

83

Q

23.8

21

82.6

23

8.7

23

R

35.0

20

55.0

20

45.0

20

Mean

28.9

790

73.2

788

19.4

804

98 total

30.6

669

-

-

-

-

Table 42 Details on proportions of supervisors, core crew and contracted personnel

4.3 The Offshore Safety climate Questionnaire
The Offshore Safety climate Questionnaire (OSQ) was designed to tap attitudes and approaches to
work related areas of safety that have been identified as important predictors of accidents in previous
studies (Flin, Mearns, Fleming and Gordon 1996; Mearns, Flin, Fleming and Gordon 1997).

There

were 79 items within 7 sections. Two sections, one designed to measure safety behavior and the other
to measure broad ranging attitudes, were expected to be multi-dimensional when factor analysed.
A description of each scale and the results of principal components analysis follow.

4.3.1 Workforce involvement in safety
The first two items in this section asked about involvement in planning and decision making in work
activities, and involvement in decisions about safety issues. For each item the possible responses were
arranged along a 6-point rating scale from total exclusion (‘I am not involved’) to complete autonomy
(‘I decide on my own’). Table 43 provides a summary of the results.
Generally, responses on this scale were favorable. Relatively few respondents stated an absence of
involvement. In both areas the majority of respondents felt that their opinion was taken into account,
that they could take part with equal weight or that they could decide on their own. The two items
shared very similar response patterns.
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In planning and decision making When decisions are being made
about your work activities, how about safety issues which may affect
involved do you feel?
you, how involved do you feel?
Valid percent
Valid percent
I am not involved

7.6%

7.2%

I am informed about the
matter beforehand

9.3

8.8

I can give my opinion

16.9

27.4

My opinion is taken into
account
I take part in the decision
making with equal weight

28.2

31.5

30.2

23.4

I decide on my own
Total

7.8

1.8

100
(Valid N=792)

100
(Valid N=796)

Table 43 Involvement in planning and decision making about work activities, and about safety issues
Two further items asked whether there was enough work force involvement on the installation and
whether the respondent would prefer more involvement. Each item required a yes / no response. Table
44, below, summarizes the results as a cross-tabulation of the two items.

Enough involvement?
Yes
No
Valid N

More involvement preferred?
Yes
No
16.3%
57.2%
14.7%
11.8%
240
533

Valid N
568
205
773

Table 44 Perceived actual and desired involvement
The distribution among the four categories showed a preponderance of respondents stating that their
current involvement level was sufficient without further increases of involvement (57%) [c2 1df = 78.6;
p<0.001]. The three remaining categories had approximately equal numbers.

4.3.2 Satisfaction with safety activities
The satisfaction with safety activities scale consisted of 13 items designed to measure satisfaction with
various safety-related activities and rated on a 5-point scale. Principal components analysis (PCA)
applied to 738 complete sets of ratings, and based on eigenvalues exceeding 1, suggested a single
factor solution accounting for 45.4% of variance in ratings. The five categories have been collapsed to
three in Table 45 for ease of presentation (although PCA used the full range). The loadings of each
item on this one factor and the percentages within each response category are given below. All item
loadings with the one factor were above 0.60. Cronbach alpha for the full scale was 0.90.
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Loading Dissatisfied

Satisfaction with:

Neither

Satisfied

Valid
N

Follow up measures after injuries and accidents have taken place

0.65

6.9%

10.6%

82.5%

793

Housekeeping at the workplace

0.63

13.5

10.3

76.1

805

OIM 'walkabouts'

0.63

8.8

24.3

67.0

799

The quality of safety meetings

0.70

13.7

14.0

72.3

798

Emergency response training

0.63

9.7

18.5

71.9

796

The support given to safety reps in order to do their jobs properly

0.64

7.5

28.3

64.3

789

Safety audits/inspections

0.75

8.4

18.8

72.9

800

Supervisor 'walkabouts'

0.73

8.1

19.1

72.8

800

The Permit to Work system

0.63

7.9

12.5

79.6

799

Social and team building activities

0.64

29.5

31.9

38.5

789

Toolbox talks

0.72

8.1

15.8

76.1

799

Competency of personnel for multi-skilling activities

0.68

21.5

21.9

56.6

800

Risk assessment

0.72

6.5

15.1

78.4

801

Table 45 Factor loadings and percentages within each response category on the satisfaction with
safety activities scale
There was a high proportion of satisfied respondents for follow-up measures after incidents, the permit
to work system, housekeeping, safety audits, toolbox talks, supervisor walkabouts and safety audits. In
contrast there were high proportions expressing dissatisfaction with social and team building activities
and competency of personnel for multi-skilling activities.

4.3.3 Work pressure
The work pressure scale consisted of 5 items designed to measure perceptions of work pressure and the
effects of pressure for production on rule adherence. Items were rated for agreement on a 5-point
scale; higher scores represented more work pressure. Principal components analysis applied to 784
complete sets of ratings suggested a single factor solution that accounted for 49.8% of the variance in
scores. Table 46 provides the factor loadings and percentages of respondents within each response
category. Note that items in italics required reverse scoring. Cronbach alpha for the scale was 0.74.
Item

Loading Disagree Neither Agree Valid N

If I didn't take risks the job wouldn't get done

0.78

61.5%

13.0%

25.5%

801

Sometimes it is necessary to ignore safety regulations to keep production going

0.79

71.1

14.4

14.5

799

Low manning levels sometimes result in rules being broken to get the job done

0.74

40.8

10.2

49.0

796

Whenever I see safety regulations being broken I point it out on the spot

0.53

11.9

15.6

72.5

799

There is never any pressure to put production before safety on this installation

0.65

27.5

18.7

53.8

797

Table 46 Factor loadings and proportions within response categories on the work pressure scale
Nearly half the sample claimed that low manning levels sometimes result in rules being broken . A
quarter of respondents stated that risks were necessary to get the job done. The remaining three items
had relatively more favorable responses. Few respondents believed it was necessary to ignore safety
regulations to keep production going and a very large proportion would draw attention to violations of
safety regulations on the spot.
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4.3.4 Attitudes toward safety
This section of the OSQ ’99 contained 19 attitude statements rated for agreement on a 5-point scale.
Items were carefully selected to address aspects of supervisor relations, offshore installation manager
(OIM) relations, reporting of accidents/incidents, and management commitment to safety. Therefore, it
was expected that a number of factors would emerge during principal components analysis.
Four factors with eigenvalues above 1 were observed based on principal components analysis of 743
sets of ratings. Table 47 details the grouping of items. Inclusion was based on a cut-off varimax
rotated factor loading of 0.45. The numbers next to the items refer to their position in this particular
section of the OSQ. Three items failed to load and one item (item 15) appeared in two factors.
Factor 1: Perceived
OIM competence in
health and safety

Factor 2:
Management
commitment to
health and safety

Factor 3: Perceived
supervisor
competence in health
and safety

Factor 4: Willingness
to report and rules

Omitted items

4. I trust my OIM

5. The rules are too
strict and I can work
better without them

2. My supervisor is
reluctant to take the
blame for his / her
errors

1. People are willing to
report near-misses

13. My OIM is
genuinely concerned
about the health and
safety of people are
this installation
19. My OIM acts
promptly on safety
concerns

9. The company's
procedures are only
there to cover
management's backs

7. I trust my
supervisor

10. If you say too
much about safety they
might fire you
14. Minor accidents
cause so much hassle
they are quite often
ignored
15. My supervisor
would approve of me
taking shortcuts to get
a job done quickly
18. The company
would stop us working
due to safety concerns,
even if it meant losing
money

11. My supervisor has
good 'people skills'

3. The written safety
rules and instructions
are easy for people to
understand and
implement
6. People are willing to
report accidents

12. Safety
improvements are
implemented within a
reasonable period of
time
16. Management cares
about the negative
effects that job
uncertainty has on
safety
17. My OIM turns a
blind eye when the
rules are bent

15. My supervisor
would approve of me
taking shortcuts to get
a job done quickly

8. The rules always
describe the safest way
of working

Table 47 The four factors emerging from the attitudes section of the OSQ and the items within each
4.3.4.1 Perceived OIM competence in health and safety
This factor accounted for the highest proportion of variance – 32.8%. Three items had loadings in
excess of 0.45 within this group. Cronbach alpha for the scale was 0.78. Table 48 shows the factor
loadings and the responses to each item. All items loaded highly. Responses were generally favorable,
with nearly 80% claiming that the OIM acts promptly on safety concerns and that s/he is genuinely
concerned about health and safety. Slightly fewer claimed to trust their OIM.
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Item

Loading Disagree Neither Agree Valid N

I trust my OIM

0.73

14.8%

20.7%

64.5%

789

My OIM is genuinely concerned about the health and safety of people are
this installation
My OIM acts promptly on safety concerns

0.78

8.4

12.3

79.3

796

0.72

8.8

13.1

78.1

794

Table 48 Perceived OIM competence in H&S: the items, their factor loadings and the response
proportions
4.3.4.2 Perceived management commitment to health and safety
This factor accounted for 7.2% of the variance in item ratings. It loaded in excess of 0.45 with six
items. Cronbach alpha for this scale based on 775 cases was 0.74. Although the basic theme of the
scale was management commitment to safety behaviour there were two items that were slightly
anomalous, one relating to rules and the other to supervisor approval for rule violations.
Factor Disagree Neither Agree Valid N
loading
74.9%
14.5% 10.6%
794
0.56

Item
The rules are too strict and I can work better without them
The company's procedures are only there to cover management's backs

0.65

46.5

19.1

34.5

792

If you say too much about safety they might fire you

0.59

60.5

16.9

22.6

795

Minor accidents cause so much hassle they are quite often ignored

0.66

48.7

17.4

33.9

794

My supervisor would approve of me taking shortcuts to get a job done quickly

0.49

66.7

16.9

16.4

793

The company would stop us working due to safety concerns, even if it meant
losing money

0.51

24.8

15.8

59.4

790

Table 49 Management commitment: the items, their factor loadings and the response proportions
The first 5 items required reverse scoring (in italics). Nearly 35% of the sample believed that the
company’s procedures are there only to fulfil management legal requirements and 34% believed that
minor accidents are so much hassle that they are quite often ignored. The remaining items provoked
more favorable responses. For example, nearly 60% agreed that the company would stop work due to
safety concerns, even at financial loss. However, the proportions of unfavorable responses for items 3,
4 and 6 in Table 49 are all relatively high, and it is fair to assume that a large contingent of workers
view management commitment to safety with some scepticism.
4.3.4.3 Perceived supervisor competence in health and safety
This factor accounted for 6.5% of the variance in scores. Four items had loadings in excess of 0.45.
Cronbach alpha for the scale, based on 777 cases, was 0.76. The items, their loadings and the response
proportions are given below.
Item

Factor loading

Disagree Neither Agree Valid N

My supervisor is reluctant to take the blame for his / her
errors
I trust my supervisor

0.63

49.7%

0.80

13.8

15.6

70.6

789

My supervisor has good 'people skills'

0.81

17.9

19.3

62.8

793

My supervisor would approve of me taking shortcuts to get
a job done quickly

0.50

66.7

16.9

16.4

793

24.0% 26.3%

788

Table 50 Supervisor competence in H&S: the items, their factor loadings and the response proportions
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Two items required reverse scoring. Over a quarter of respondents felt that their supervisor was
reluctant to take the blame for his or her own mistakes. The remaining items had more favorable
responses, suggesting that in each case the large majority of the sample had supervisors with good
people skills, who could be trusted and who would not condone shortcuts.
4.3.4.4 Willingness to report accidents/incidents and safety rule adequacy
This factor loaded with four items and accounted for 5.7% of the variance in scores. Based on 789
cases, Cronbach alpha was 0.70. Table 51 lists the items, their factor loadings and their responses.
Loading

N

People are willing to report near-misses

Item

0.77

797

Disagree Neither Agree
21.2%

14.1%

64.7%

The written safety rules and instructions are easy for
people to understand and implement
People are willing to report accidents

0.55

794

13.9

15.8

70.4

0.76

794

20.0

11.3

68.6

The rules always describe the safest way of working

0.53

796

20.9

17.5

61.7

Table 51 Willingness to report and satisfaction with safety rules: the items, their factor loadings and
the response proportions
The large majority of the sample answered favorably on each item. However, approximately a fifth of
respondents in each case claimed their workmates were reluctant to report accidents or near-misses.
From these results one can conclude that there is a level of inhibition in reporting incidents. Rules are
generally regarded as easy to understand, although fewer respondents viewed these rules as the safest
way of working

4.3.5 Self-reported safety behaviour
Eleven items addressed the frequency of general rule violations and short-cuts, and the extent of
procedural transgression due to management and social pressures. Each behaviour was rated for
frequency on a 3-point scale.

On the basis of the 1998 results it was expected that principal

components analysis would reveal two factors. This was indeed the case. Table 52 provides a
summary of the two item groups based as usual on a cut-off loading of 0.45 from the varimax rotated
solutions. The numbers refer to the position of the item within the safety behaviour section of the
OSQ. All items were included; one item (item 10) appeared in both groups.
Factor 1: General safety behaviour

Factor 2: Safety behaviour under incentives / social pressure

1. I ignore safety regulations to get the job done
2. I do not adhere to codes of practice when under pressure
3. I break work procedures
4. I take chances to get the job done
5. I bend the rules to achieve a target
6. I get the job done better by ignoring some rules
7. Conditions at the workplace stop me working to the rules
9. I take shortcuts which involve little or no risk
10. I break rules due to management pressure

8. Incentives encourage me to break the rules
10. I break rules due to management pressure
11. I am under pressure from my workmates to break rules

Table 52 The four factors emerging from the safety behaviour section of the OSQ and the items within
each
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4.3.5.1 Self-reported general safety behaviour
The general safety behaviour scale comprised nine items. The Cronbach alpha, based on 769 cases,
was 0.88. The items, with factor loadings and response percentages, are listed below.
Loading Never Occasionally Often Valid N

Item
I ignore safety regulations to get the job done

0.78

66.0%

33.3%

0.8%

799

I do not adhere to codes of practice when under pressure

0.69

69.4

25.8

4.8

791

I break work procedures

0.80

66.1

32.1

1.8

794

I take chances to get the job done

0.71

74.4

23.7

1.9

793

I bend the rules to achieve a target

0.66

69.8

28.0

2.1

796

I get the job done better by ignoring some rules

0.74

66.9

30.9

2.1

792

Conditions at the workplace stop me working to the rules

0.56

60.5

35.2

4.3

793

I take shortcuts which involve little or no risk

0.74

42.6

54.0

3.4

795

I break rules due to management pressure

0.49

79.4

18.8

1.8

793

Table 53 General safety behaviour: the items, their factor loadings and the response proportions
Very few respondents admitted to performing often any of the unsafe behaviours. Nearly 5% claimed
often not to adhere to safety regulations when under pressure. Just over 4% claimed that conditions at
the workplace often prevented them working to the rules, and 3.4% claimed often to take shortcuts
which involved little or no risk. The last of these three items attracted a disproportionately high
number of respondents in the ‘occasional’ category. Within the ‘never’ category there were two
behaviours with particularly high proportions; these were taking chances to complete a job, and
breaking rules due to management pressure.
4.3.5.2 Self-reported safety behaviour under incentives and social pressure
This scale contained three items that assessed more specifically the role of incentives and social
pressure in rule violation. The Cronbach alpha for the scale, based on 790 cases, was 0.56.
Item

Loading Never Occasionally Often Valid N

Incentives encourage me to break the rules

0.69

91.0%

8.4%

0.6%

796

I break rules due to management pressure

0.58

79.4

18.8

1.8

793

I am under pressure from my workmates to break rules

0.75

86.9

12.0

1.1

791

Table 54 Safety behaviour under social pressure and incentive: the items, their factor loadings and the
response proportions
The percentages in the often and occasionally categories were low in comparison to Table 54. Notably,
91% denied that incentives ever encouraged them to break rules whereas the proportion never breaking
rules under management pressure is the lowest of the three items.

4.3.6 Communication about health and safety
This section of the OSQ comprised eight items, measured on a 5-point scale of agreement, that
assessed the level of communication between workers and supervisors, between shifts, between crew
changes and between operator and contractor staff. Although principal components analysis showed
two factors, the second was marginal and the scale was treated as uni-dimensional. The items and the
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response percentages are given below. Cronbach alpha for the scale, based on 744 cases, was 0.81.
Four items required reverse coding (italics).
Item

I am satisfied with way I am being kept informed about what takes place at work

Not at all/ Agree a
practically little
not
9.4%
17.3%

Yes to
Valid N
high/some
extent
73.3%
794

There is poor communication between operator and contractor staff

44.2

22.8

33.0

790

My supervisor gives me clear instructions

7.2

10.9

81.9

791

I get praised for working safely

30.7

23.5

45.9

796

There is poor communication between crew changes

47.9

23.9

28.2

791

There is poor communication about health issues that may affect me

58.9

21.4

19.7

793

There is good communication at shift hand over

16.9

17.5

65.6

771

There is poor communication about safety issues that may affect me

65.1

21.3

13.6

797

Table 55 Communication: the items and their response proportions
Generally the results were very favorable. Nearly three-quarters of the sample believed that they were
well informed about what takes place at work. Even more believed that their supervisor gave them
clear instructions. Levels of communication about health issues, about safety issues and during shift
hand over attracted favorable responses from 59%, 65% and 66% of respondents respectively. Slightly
lower proportions of favorable responses were apparent in relation to praise for working safely,
communication at crew change and communication between operator and contract staff.

4.4 Response rates and scale scores
Associations between the response rates and safety climate scores on installations would imply the
existence of motivation bias, i.e. respondents on installations with poorer safety climates are more
likely to complete a questionnaire to express their grievances. Should this be the case the safety
climate measures for each installation may not be representative of the entire workforce on each
installation.
To test for such bias, rank correlation coefficients between mean scale scores and response rates were
computed. None of the 13 coefficients were statistically significant at the 0.05 level12 and there were
equal numbers of positive and negative coefficients. Encouraging as this may be, it does not entirely
discount bias because the style of administration of questionnaires by management may also have an
effect on response rates. As in 1998, such a state of affairs would be impossible to detect.

4.5 Self-reported accident and near-miss rates
Table 56 provides the percentages of respondents reporting an injury that required medical attention
within the last year. Self-reported accident rates on each installation varied between 0 and 14%, with
an installation mean of 6.6%. Two installations had an absence of respondents claiming an accident,
although sample numbers in each case were low. Near misses were defined as incidents that could
have resulted in a lost time incident. Rates of near misses varied between 1.9 and 10.5%. It might
12

Tests were two-tailed
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have been expected that these rates would invariably be higher than the respective accident rate. For
six installations this was not the case. The largest disparity, a 11% difference, was observed for
installation G.
Installation % having accident Valid N % having near Valid N
in last year
miss
B
2.6%
78
8.9%
79
C

0.0

26

7.7

26

D

3.8

53

7.5

53

E

5.4

130

3.1

129

F

7.6

105

1.9

105

G

13.9

72

2.7

73

H

5.3

38

10.5

38

I

7.3

55

5.4

56

K

8.6

58

5.3

57

L

6.5

62

9.8

61

M

9.6

83

8.4

83

Q

4.3

23

9.1

22

R

0.0

20

10.0

20

Total

6.6

803

6.4

803

Table 56 Self-reported accident and near miss proportions for each installation

4.6 Tenure, attitudes and self-reported accidents / near-misses
The means of three scales showed statistically significant differences among the four categories of
tenure in one way analysis of variance. These scales were perceived OIM competence in health and
safety [F(3,782)=7.8; p<0.001], willingness to report/rules satisfaction [F(3,783)=2.8; p<0.05], and
communication about health and safety [F(3,739)=3.42; p<0.05]. Tukey’s HSD test indicated that:
·

OIM competence in health and safety: Workers with 1 to 5 years experience had more favorable

perceptions of their OIM than those with 6 to 10 years or more than 10 years.
·

Willingness to report/rules satisfaction: None of the possible pairs of groups differed significantly

in willingness to report/ rule adequacy, although the largest difference was between those with less
than a year experience and those with 1 to 5 years experience, the latter having more favorable scores.
·

Communication about health and safety: Workers with 1 to 5 years experience provided

significantly more favorable scores than those with 6 to 10 years or over 10 years experience.
Self-reported accidents were not equally distributed among tenure categories. A significantly higher
proportion of workers with 1 to 5 years or 6 to 10 years tenure reported an accident compared to those
with less than one year or more than 10 years tenure (9.0%, 9.2% vs. 2.8%, 6.6% respectively)
[c23df=11.9; p<0.01].
In contrast, self-reported near misses showed no such bias toward any category of tenure.
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4.7 Supervisory status, attitudes and self-reported accidents
The mean score for supervisors was significantly more favorable across all ten scales. Table 57 below
provides a summary of the results. Note that lower scores on work pressure and the two safety
behaviour scales represent more favorable attitudes/behaviours.
Scale
Involvement
Satisfaction with safety activities
Work pressure
Perceived OIM competence
Perceived management commitment
Perceived supervisor competence
Willingness to report and rule adequacy
General safety behaviour
Safety behaviour under incentive
Communication

Mean (and std.
deviation)
8.74 (1.70) vs.
7.00 (2.20)
50.49 (6.02) vs.
47.41 (7.82)
9.96 (4.17) vs.
12.33 (4.68)
13.06 (2.42) vs.
11.78 (2.81)
24.14 (4.81) vs.
21.31 (4.98)
16.23 (3.15) vs.
14.61 (3.93)
15.47 (3.14) vs.
14.72 (3.34)
11.40 (2.72) vs.
12.56 (3.62)
3.34 (0.70) vs.
3.50 (0.89)
30.63 (5.50) vs.
28.32 (5.90)

Min/max
for scale
2/12

t (and degrees
of freedom)
10.6 (777)

13/65

5.1 (722)

5/25

-6.5 (767)

3/15

6.0 (770)

6/30

7.2 (757)

4/20

5.4 (759)

4/20

2.9 (771)

9/27

-4.3 (750)

3/9

-2.4 (772)

8/40

4.9 (727)

Table 57 Supervisor and non-supervisor scores on selected scales of the OSQ. All differences were
significant at p<0.01.
Accident rates did not differ significantly among supervisors and non-supervisors. Near-miss rates did
differ, however. Rates for supervisors (3.1%) were lower than non-supervisors (7.3%) - a statistically
significant difference [c21df = 5.1; p<0.05].

4.8 Scores on the OSQ in 1998 and 1999: contrasting results
The Offshore Safety Questionnaire of the 1998 study was revised for use in this 1999 survey (detailed
in the Introduction). However, there were common items providing representative scores on certain
scales that could be used to assess changes between the two years. The common items were:
-Accident experience (self-reported accident in the last year);
-Supervisor status (supervisor / not supervisor);
-Tenure (<1 year, 1 to 5 years, 6 to 10 years, >10 years);
-Satisfaction with safety activities (6 items);
-Perceived management commitment to health and safety (4 items);
-Perceived supervisor competence (2 items);
-Willingness to report13 (2 items);
-General safety behaviour (7 items);

13

Note that only items relating specifically to the reporting of incidents and accidents were included
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-Safety behaviour under incentives / social pressures (3 items);
-Miscellaneous: items that do not fall into equivalent factors/sections (3 items).
The Appendix contains a list of the common items.
There were nine installations providing data across both years, these being B, C, D, E, F, G, H, K and
L. Only these installations, with a pooled sample size of 521 in 1998 and 624 in 1999 were used to
gauge the changes across a one year period. The items in both years used 5-point rating scales with the
exception of the safety behaviour items in ‘99. The 5-point rating scale in ’98 for these items was
collapsed to a three point scale to permit the comparison with ’99. Non-parametric statistics were used
whenever possible because, with only two items representing certain scales, the data become
increasingly more ordinal than interval.

4.8.1 Supervisor status
The pooled samples did not significantly differ in the proportions of supervisors between years.
Similarly, none of the installations differed in their proportions of supervisors between years.

4.8.2 Accident rate
The self-reported accident rates in ’98 and ’99 across the whole sample (6.6% vs. 6.4% respectively)
did not differ significantly. None of the installations differed between years in the proportion of self
reported accidents.

4.8.3 Tenure
The distribution among the categories of tenure was comparable across the years for the two pooled
samples. Only one installation (G) differed across years [c23df = 23.8; p<0.01]. In this case there was a
marked increase in the proportion of respondents within the 6 to 10 years category.

4.8.4 Satisfaction with safety activities
The sum of the scores for the six items were compared across years using the Mann-Whitney test of
significance. Based on ranks, the ’99 sample as a whole produced more favorable scores [z =-2.27;
p<0.05]. The means and standard deviations in ’98 and ’99 were 22.04 (4.47) and 22.64 (3.71)
respectively.
Three installations (F, G, K) provided significantly more favorable scores in ’99, and one installation
(B) provided a significantly less favorable score.
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Installation
B
C
D
E
F
G
H
K
L

Valid N in
‘98 and ‘99
87, 75
47, 25
81, 50
71, 124
72, 99
53, 71
31, 36
24, 50
47, 58

Mean ranks in
‘98 and ‘99
89.4 vs. 72.4
37.2 vs. 35.1
68.0 vs. 62.7
96.1 vs. 99.0
74.4 vs. 94.5
44.9 vs. 75.6
36.4 vs. 32.0
28.4 vs. 41.9
47.9 vs. 57.2

’98 score vs. ’99 score (and
standard deviation)
22.36 (4.22) vs. 21.01 (3.66)
23.32 (3.02) vs. 22.64 (3.57)
22.75 (4.18) vs. 22.12 (3.82)
24.07 (3.62) vs. 24.07 (3.92)
21.18 (4.44) vs. 22.76 (3.11)
18.89 (3.91) vs. 22.30 (3.85)
25.19 (2.90) vs. 24.53 (2.55)
18.13 (5.90) vs. 21.88 (3.70)
20.68 (4.56) vs. 21.86 (3.35)

z
-2.31*
-0.41
-0.78
-0.36
-2.64**
-4.73**
-0.92
-2.53*
-1.56

Table 58 Satisfaction with safety activities: results of Mann-Whitney tests on the sum of the six common
items in ‘98 and ‘99. *p<0.05 **p<0.01.

4.8.5 Perceived management commitment to health and safety
The pooled samples in the two years were statistically comparable on this scale. Table 59 provides the
details for each installation.
Installation
B
C
D
E
F
G
H
K
L

Valid N in
‘98 and ‘99
84, 76
47, 26
81, 51
69, 127
71, 103
54, 69
31, 37
25, 58
48, 59

Mean ranks in
‘98 and ‘99
84.8 vs. 75.7
35.4 vs.39.9
67.0 vs. 65.8
105.8 vs. 94.5
89.3 vs. 86.2
47.6 vs. 73.3
36.6 vs. 32.7
31.5 vs. 46.5
54.4 vs. 53.7

’98 score vs. ’99 score (and
standard deviation)
13.39, (4.66) vs. 12.55, (3.82)
15.23, (3.66) vs. 16.03, (3.36)
13.45, (4.20) vs. 13.23, (3.27)
15.17, (3.79) vs. 14.35, (3.90)
14.05, (3.41) vs. 13.90, (3.71)
12.03, (4.16) vs. 15.02, (3.34)
15.61, (3.36) vs. 14.40, (4.96)
10.28, (5.03) vs. 13.18, (4.11)
13.81, (3.57) vs. 13.77, (3.75)

z
-1.24
-0.88
-0.17
-1.34
-0.40
-3.99**
-0.82
-2.62**
-0.12

Table 59 Perceived management commitment: results of Mann-Whitney tests on the sum of the four
common items in ‘98 and ‘99. *p<0.05 **p<0.01.
Two of the installations (G, K) provided significantly higher and therefore more favorable scores in
’99. In the case of G, its position moved from 8th to 2nd.

4.8.6 Perceived supervisor competence
The pooled sample in ’99 scored significantly more favorably on perceived supervisor competence [z =
-2.15; p<0.05]. Mean ranks were 537.8 and 578.8. Means and standard deviations were 7.28 (2.11)
and 7.54 (2.10). Table 60 provides the details for each installation.
Installation
B
C
D
E
F
G
H
K
L

Valid N in
‘98 and ‘99
86, 77
48, 26
82, 48
71, 127
71, 104
52, 68
30, 38
25, 57
48, 61

Mean ranks
in ‘98 and ‘99
89.3, 73.9
34.7, 42.7
63.5, 69.0
100.1, 99.2
88.7, 87.8
48.0, 70.0
31.5, 36.9
34.1, 44.8
53.2, 56.5

’98 score vs. ’99 score
(and standard deviation)
7.17 (2.35) vs. 6.42 (2.25)
7.39 (1.84) vs. 8.03 (2.02)
6.96 (2.19) vs. 7.25 (2.17)
7.78 (1.94) vs. 7.72 (2.04)
7.71 (2.02) vs. 7.74 (1.96)
7.23 (1.81) vs. 8.42 (1.91)
7.46 (1.92) vs. 7.97 (2.00)
5.84 (2.64) vs. 7.21 (2.05)
7.14 (1.79) vs. 7.26 (2.03)

z
-2.10*
-1.55
-0.81
-0.11
-0.05
-3.53**
-1.14
-1.90
-0.55

Table 60 Perceived supervisor competence: results of Mann Whitney tests on the sum of the four
common items in ‘98 and ‘99. *p<0.05 **p<0.01.
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Two installations provided significantly different scores. One installation (G) improved and the other
(B) deteriorated.

4.8.7 Willingness to report incidents and accidents
The pooled sample provided more favorable scores for the sum of these two items in ’99 [z = -4.46;
p<0.01]. The details for each installation are given in Table 61.
Installation
B
C
D
E
F
G
H
K
L

Valid N in
‘98 and ‘99
87, 78
48, 26
82, 50
73, 130
72, 104
54, 70
32, 37
25, 58
48, 62

Mean ranks in
‘98 and ‘99
82.5 vs. 83.6
35.6 vs. 41.1
63.3 vs. 71.7
99.6 vs. 103.4
82.4 vs. 92.7
50.9 vs. 71.5
33.4 vs. 36.4
32.5 vs. 46.1
44.8 vs. 63.8

’98 score vs. ’99 score (and
standard deviation)
7.17 (2.35) vs. 6.42 (2.25)
7.39 (1.84) vs. 8.03 (2.02)
6.96 (2.19) vs. 7.25 (2.17)
7.78 (1.94) vs. 7.72 (2.04)
7.71 (2.02) vs. 7.74 (1.96)
7.23 (1.81) vs. 8.42 (1.91)
7.46 (1.92) vs. 7.97 (2.00)
5.84 (2.64) vs. 7.21 (2.05)
7.14 (1.79) vs. 7.26 (2.03)

z
-0.15
-1.07
-1.24
-0.45
-1.35
-3.19**
-0.63
-2.40*
-3.13**

Table 61 Willingness to report: results of Mann Whitney tests on the sum of the two common items in
‘98 and ‘99. *p<0.05 **p<0.01.
Three installations (G, K, L) provided scores that differed significantly across years. In all cases the
change was favorable.

4.8.8 General safety behaviour
This scale required that the 5-point rating scale used in 1998 be collapsed to a 3-point scale. The
categories for 1998 then became: ‘never’; ‘seldom’ or ‘sometimes’; and ‘often or very often’. These
can contrasted with the categories for 1999: ‘never’; ‘occasionally’; and ‘often’.
The scores differed markedly between years for the pooled sample – 1999 provided more favorable
scores [z = -6.72; p<0.01]. Note that for this scale higher scores indicate higher rates of unsafe
behaviour. Four installations (C, F, G, K) provided more favorable scores in 1999. Table 62 provides
the scores for each.
Installation
B
C
D
E
F
G
H
K
L

Valid N in
‘98 and ‘99
86, 76
47, 25
79, 52
71, 126
72, 101
53, 68
31, 38
25, 55
48,61

Mean ranks in
‘98 and ‘99
87.3, 74.9
41.6, 27.0
68.1, 62.8
105.0, 95.6
103.4, 75.3
73.7, 51.1
38.4, 32.2
55.9, 33.5
61.5, 49.9

’98 score vs. ’99 score (and
standard deviation)
10.80 (2.87) vs. 10.17 (3.11)
10.10 (2.84) vs. 8.64 (3.01)
10.67 (3.01) vs. 10.26 (2.69)
10.19 (2.81) vs. 9.682 (2.58)
10.86 (2.84) vs. 9.31 (2.70)
11.52 (3.08) vs. 9.48 (2.60)
10.19 (2.67) vs. 9.32 (2.67)
11.76 (2.04) vs. 9.35 (2.86)
11.04 (2.99) vs. 10.06 (2.93)

z
-1.70
-2.88**
-0.80
-1.12
-3.71**
-3.57**
-1.31
-4.05**
-1.91

Table 62 General self-reported safety behaviour: results of Mann-Whitney tests on the sum of the seven
common items in ‘98 and ‘99. * p<0.05 ** p<0.01.
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4.8.9 Safety behaviour under incentives and social pressure
The same trend was apparent for safety behaviour under incentives or social pressures. The pooled
sample in 1999 displayed the more favorable scores [z = -5.46; p<0.01]. Note that on this scale higher
scores again indicate higher rates of unsafe behaviour.
installations considered individually.

Table 63 provides the results for the

Four installations (F, G, K, L) provided scores that were

significantly more favorable in 1999.
Installation
B
C
D
E
F
G
H
K
L

Valid N in
‘98 and ‘99
86, 76
48, 26
82, 52
72, 129
72, 103
54, 70
32, 38
25, 57
48, 61

Mean ranks in
‘98 and ‘99
83.8, 79.0
38.8, 35.0
70.1, 63.4
106.9, 97.7
98.5, 80.7
73.9, 53.7
36.3, 34.8
52.6, 36.6
60.7, 50.5

’98 score vs. ’99 score (and
standard deviation)
3.84 (1.14) vs. 3.69 (0.99)
3.50 (0.85) vs. 3.34 (0.74)
3.86 (1.15) vs. 3.61 (0.91)
3.68 (1.03) vs. 3.49 (0.91)
3.69 (0.95) vs. 3.33 (0.72)
3.92 (1.02) vs. 3.32 (0.63)
3.37 (0.70) vs. 3.47 (1.08)
4.28 (1.24) vs. 3.43 (0.90)
3.85 (1.16) vs. 3.40 (0.78)

z
-0.73
-0.91
-1.08
-1.30
-2.83**
-3.59**
-0.42
-3.33**
-1.96*

Table 63 Self-reported safety behaviour under incentives or social pressure: results of Mann Whitney
tests on the sum of the three common items in ‘98 and ‘99. * p<0.05 ** p<0.01.

4.8.10 Summary
In this section the nine installations appearing in both years were compared on factors that appeared in
both years. There were six factors common to both years, and 24 common items that fell within these
factors. The sum of the item scores representing each factor was used as a basis for assessing change
across the period of one year. With nine installations, and even basing tests of significance on sums of
scores rather than individual items, there were 60 tests of significance.14 With so many tests the
probability of Type 1 error is inflated, i.e. the probability of finding differences that occur only by
chance increases. We would expect to find at least 3 differences occurring purely by chance when 60
tests are performed at the 0.05 level of certainty. In fact there were many more significant findings
than this. They can be listed:
·

Satisfaction with safety activities:
More favorable:
3 [F, G, K]

Less favorable:

1 [B]

Overall: Favorable

·

Perceived management commitment:
More favorable:
2 [G, K]

Less favorable:

0

Overall: No change

·

Perceived supervisor competence:
More favorable:
1 [G]

Less favorable:

1 [B]

Overall: Favorable

·

Willingness to report:
More favorable:
3 [G, K, L]

Less favorable:

0

Overall: Favorable

·

General safety behaviour:
More favorable:
4 [C, F, G, K]

Less favorable:

0

Overall: Favorable

·

Safety behaviour under
incentives or social pressure:
More favorable:
4 [F, G, K, L]

Less favorable:

0

Overall: Favorable

14

This number includes the 6 tests based on the pooled samples for ’98 and ’99.
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On the basis of these results, and given the fact that supervisor proportions and tenure were essentially
comparable across the two samples, it begins to look as if there was a general shift within the year
period in a direction considered favorable to safety climate.

Certain installations stand out:

installations G and K were notable for their improvements in six and five areas, respectively.
Accident proportions did not change significantly between the surveys for any of the nine installations.
Changes in accident proportions and changes in scale scores across time at an installation level are
investigated in the next section.

4.9 OSQ as a predictive tool
In the ’98 survey discriminant function analysis was used to identify the factors and then the items that
best predicted self-reported accident involvement in the previous year. In the present case the exercise
can be repeated, but there are additional questions that may be addressed. This is because, firstly, two
data sets exist with a certain overlap of items and, secondly, two personal outcome measures (self
reported accidents and near-misses) were available in the data of the 1999 survey. The questions that
can be posed are:
1.

What are the best predictors of near-miss and accident reporting in the ’99 data set? Do these
predictors overlap?

2.

To what extent do scores on the items common to both surveys overlap in predicting self-report
accident involvement in the two surveys?

3.

To what extent do changes in the scores on items within the common set of factors predict changes
in accident rates for the nine installations?

4.9.1 Predicting self-reported accidents and near-misses from safety
climate data in the full ’99 sample
Once again discriminant function analysis (DFA) may be used to identify the best predictors of self
reported accidents. The self-reported near-misses may also be used as an outcome variable in the ’99
sample. In both cases the set of independent variables comprised the sums on the following scales:
involvement in health and safety; satisfaction with safety activities; work pressure; perceived
supervisor competence in health and safety; perceived OIM competence in health and safety; perceived
management commitment to health and safety; willingness to report and rule adequacy; communication
about health and safety; and the two safety behaviour scales.
Stepwise DFA was initially employed on the 613 cases for which all scale scores were available and
accident category was known. The Wilks’ lamda method was used with F to enter and remove
predictors set at 0.05 and 0.1.

The Mahalanobis distance for each case was used to check for

multivariate outliers and three cases with p<0.001 were excluded, bringing the sample size to 610.
Following stepwise analysis, all variables were entered in a second analysis to assess the loading of
each factor with the discriminant function.

85

4.9.1.1 Self-reported accidents in the full 1999 data set
Two factors were included in the final stepwise model, these being self-reported general safety
behaviour, and willingness to report/rule adequacy. In combination these items accounted for 68.3%
correctly classified cases, a proportion significantly above chance (c2 2df =15.09; p<0.01). High rates of
unsafe acts (i.e. high scores on the general safety behaviour scale) predicted higher probability of
accident involvement; high (more favourable) scores on willingness to report/ rule adequacy predicted
higher probability of accident involvement.

In uni-variate analysis of variance, general safety

behaviour scores were higher in the accident group by a significant margin [13.71 vs. 12.13: F(1, 608)
= 8.08; p<0.01], indicating a higher frequency of unsafe acts within this group. Scores were not
significantly different on the willingness to report/rule adequacy scale.
The anomalous direction of willingness to report/rule adequacy may be a statistical artefact of the
stepwise DFA procedure. This is because stepwise DFA selects the best predictor of accident category
first and then attempts to improve on the accuracy of classification by selecting further significant
predictors once the effects of the first predictor are partialled out. As an illustration, when scores on
the willingness to report / rule adequacy scale are entered singly in DFA they do not reach significance.
Table 64 provides the loadings, in decreasing order of absolute magnitude, of the scale score with the
discriminant function when all scale scores were entered as independent variables in the discriminant
function analysis, i.e. when the DFA was not stepwise. Note the low F ratio for the willingness to
report / rule adequacy scale.
Scale

Loading

Means (and std. dev.) for accident and
no-accident groups respectively

F (1, 608)

General safety behaviour

0.52

13.71 (3.81) vs. 12.13 (3.28)

8.1**

Involvement in health and safety

-0.41

6.76 (2.28) vs. 7.59 (2.19)

5.1*

Work pressure

0.39

12.97 (4.98) vs. 11.33 (4.57)

4.6*

Willingness to report and rule adequacy

0.19

15.63 (3.40) vs. 15.06 (3.22)

1.1

Safety behaviour under incentives and social
pressure

0.17

3.58 (0.95) vs. 3.44 (0.82)

0.9

Perceived OIM competence in health and safety -0.15

11.86 (2.90) vs. 12.24 (2.72)

0.7

Perceived supervisor competence in health and
safety
Communication about health and safety

0.13

15.74 (3.01) vs. 15.28 (3.73)

0.5

-0.10

28.73 (6.39) vs. 29.29 (5.84)

0.3

Perceived management commitment to health
and safety
Satisfaction with safety activities

-0.04

22.11 (5.08) vs. 22.31 (5.07)

0.1

-0.01

48.58 (7.03) vs. 48.64 (7.30)

0.0

Table 64 Self-reported accidents in the full 1999 data set: Correlations of predictors with discriminant
functions and the scale scores for accident and no-accident groups. ** p<0.01 * p<0.05
The three most powerful predictors were general safety behaviour, involvement in health and safety,
and work pressure. All these three predictors were in the expected direction: low rates of unsafe acts,
high work pressure and low rates of involvement were associated with higher accident likelihood.
The DFA procedure was used to select the ten best predictors of self-reported accident category using
the total set of OSQ items. Selection of the best predictor items was based on the loadings of items
with the discriminant function. These items are listed below. Two of the items appeared in the ’98 list
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of top predictors. The disparity between the sets of items used in the two surveys sets a certain limit on
the number of items that may be expected to be common to the lists in the two years. The proportions
answering each item favorably in the accident and no-accident groups is shown in Figure 18. It is clear
in the Figure that all item predictors of accident involvement operate in a direction expected by theory.
1.

I ignore safety regulations to get the job done
(General safety behaviour factor)
2. I do not adhere to codes of practice when under pressure
(General safety behaviour factor)
3. Sometimes it is necessary to ignore safety regulations to keep production going
(Work pressure scale)
4. Whenever I see safety regulations being broken I point it out on the spot
(Work pressure scale)
5. I get the job done better by ignoring some rules
(General safety behaviour factor)
6. When decisions are being made about safety issues which may affect you, how involved do you
feel?
(Involvement in health and safety scale)
7. I bend the rules to achieve a target
(General safety behaviour factor)
8. Safety audits/inspections
(Satisfaction with safety measures scale)
9. I get praised for working safely
(Communication scale)
10. I take shortcuts which involve little or no risk
(General safety behaviour factor)
Difference

Dif f erences betw een acc ident and no-acc ident groups on key discr iminatory items of
the OSQ

No acc ident
A ccident

I take sho rtcuts which invo lve little o r no risk
I get pra ised fo r wo rk ing safely
Safety audits /inspectio ns
I bend the rules to achieve a target
When dec iisio ns are being made abo ut safety issues which
may affect yo u, ho w invo lved do yo u feel?
I get the jo b do ne better by igno ring so me rules
Whenever I see safety regulat io ns being bro ken I po int it o ut
o n the spo t
So metimes it is necessary to igno re safety regu latio ns to
keep pro duct io n go ing
I do no t adhere to co des o f pract ice when under pressure
I igno re safety regu lat io ns to get the jo b do ne
10

0

20

30

40

50

60

70

80

Figure 18 Percentages of respondents answering favorably on the ten items found to have the largest
correlations with the discriminatory function in DFA (see text).
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4.9.1.2 Self-reported near-misses in the full 1999 data set
Exactly the same analyses were repeated with self-reported near-miss as the categorical outcome. The
logic behind this exercise was to identify the invariance, if any, in the set of significant predictors for
self-reported accidents and near-misses.
The sample size in this instance, after exclusion of the same three outliers and cases with missing data,
was 609. Stepwise DFA identified the score on the perceived supervisor competence scale as the
single significant predictor accounting for 59.7% correct classifications. The discriminant function was
significantly above chance level (c2 2df =15.09; p<0.01). Higher and therefore more favorable scores
were associated with a lower probability of a near-miss. Results of a second DFA analysis with all
independent variables entered into the analysis simultaneously, i.e. not stepwise, is provided Table 65.
Scale

Perceived supervisor competence in health and safety

Loading with
discriminant
function predicting
near-miss
0.78

Means (and std. dev.) for
near-miss and no-near-miss
groups respectively

F (1, 607) Loading with
discriminant function
predicting self-reported
accidents
13.07 (3.64) vs. 15.45 (3.67)
14.9**
0.13

Communication about health and safety

0.72

26.00 (5.19) vs. 29.49 (5.88)

12.8**

-0.10

Perceived management commitment to health and safety

0.71

19.50 (5.14) vs. 22.46 (5.02)

12.5**

-0.04

General safety behaviour

-0.64

13.84 (3.49) vs. 12.09 (3.30)

9.9**

0.52

Satisfaction with safety activities

0.62

45.18 (7.40) vs. 48.89 (7.23)

9.3**

-0.01

Safety behaviour under incentives and social pressure

-0.56

3.82 (1.11) vs. 3.43 (0.81)

7.7**

0.17

Work pressure

-0.56

13.36 (4.85) vs. 11.26 (4.56)

7.5**

0.39

Perceived OIM competence in health and safety

0.54

11.07 (2.88) vs. 12.30 (2.71)

7.2**

-0.15

Involvement in health and safety

0.45

6.79 (2.37) vs. 7.61 (2.19)

4.9*

-0.41

Willingness to report and rule adequacy

0.25

14.44 (3.33) vs. 15.12 (3.26)

1.6

0.19

Table 65 Self-reported near-misses in the full 1999 data set: Correlations of predictors with
discriminant functions and the scale scores for accident and no-accident groups. ** p<0.01 * p<0.05
All but one scale loaded with a magnitude of 0.45 or higher.

Nine of the ten scales provided mean

scores that differed significantly across near-miss categories. In all cases the direction of association
was in agreement with theory: more favorable OSQ scores were associated with a lower probability of
reporting a near-miss.
In the final column of Table 65 are reproduced (from Table 64) the loadings of each scale with the
discriminant function that predicted self-reported accidents. Considering the magnitudes of these sets
of loadings, it is clear that self-reported near-misses and accidents do not overlap to a large degree in
their best predictors. The three scales that had the highest loadings with the discriminant function
predicting self-reported near-misses were:
-Perceived supervisor competence in health and safety;
-Communication about health and safety;
-Perceived management commitment to health and safety.
For self-reported accidents these scales were:
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-General safety behaviour;
-Involvement in health and safety;
-Work pressure.
The outcome measure of self-reported near-miss may be problematic for several reasons. Firstly,
respondents will not share the same conception of just what constitutes a near miss. Secondly, the bias
of the individual in labelling an event a near-miss may be related to certain underlying personality traits
that also influence style of responding on the safety climate scales. Indeed negative perceptions of the
safety climate may make it more likely either that near-misses are recalled or that an incident is
classified as a near-miss. Thirdly, and related to both preceding issues, near misses on a personal level
(as requested by this item) are largely unverifiable. It would be expected that a tighter definition of the
term ‘near-miss’ on future revisions to the OSQ would be beneficial to the validity and reliability of
findings that use self-report near-miss as an outcome.
The ten best single item predictors of near-misses identified by DFA in a second analysis can be listed.
There are only two items (highlighted) that also appeared in the ten best predictors of self-reported
accidents.
1.

There is poor communication about health issues that may affect me
(Communication about health and safety scale)

2.

There is poor communication about safety issues that may affect me
(Communication about health and safety scale)

3.

I do not adhere to codes of practice when under pressure
(General safety behaviour factor)

4.

My supervisor is reluctant to take the blame for his / her errors
(Perceived supervisor competence)

5.

Social and team building activities
(Satisfaction with safety activities scale)

6.

I take shortcuts which involve little or no risk
(General safety behaviour factor)

7.

Company's procedures only there to cover management's backs
(Perceived management commitment factor)

8.

The quality of safety meetings
(Satisfaction with safety activities scale)

9.

Conditions at the workplace stop me working to the rules
(General safety behaviour factor)

10. There is never any pressure to put production before safety on this installation
(Work pressure scale)
The Pearson correlation coefficient between absolute discriminant function loadings for these items
when predicting self-reported accidents and self-reported near-misses was 0.61, a high and statistically
significant coefficient.
The identification of scale scores that best predict self-reported accidents and self-reported near-misses
suggested that these two outcome measures share very few predictors in common. However, the high
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correlation coefficient between discriminant function loadings for each item suggest that overall the
two outcome measures do share similar weightings of importance on predictor items.
4.9.1.3 Installation scores on OSQ scales and their association with accident and
near-miss proportions on each installation for the full 1999 data set
The DFA described above operates at the individual level.

That is, the procedure attempts to

accurately categorize each individual with respect to their accident/near-miss involvement on the basis
of their scores on the OSQ.
To examine the association between group level safety climate and group level safety outcome, the
thirteen installation scores on each dimension of the OSQ were entered into Pearson correlation
analyses with both the proportion of respondents on each installation who had experienced an accident
and the proportion who had reported a near-miss.
Neither of the safety outcomes was significantly correlated with any of the OSQ dimensions. This was
also the case when the installation mean scores were calculated using only data from respondents who
had not experienced an accident or near-miss.

4.9.2 Predictors of self-reported accidents within the restricted set of
variables common to ’98 and ‘99
4.9.2.1 OSQ dimensions predicting personal accident involvement at the individual
level
Returning to the list of questions presented earlier, the second question asks to what extent the best
predictors of self-reported accidents are invariant across the two surveys. Phrased another way: using
only the items and scales common to both years15 as predictors of self-reported accidents, which items
or scales appear in both years as powerful or significant predictors?
Using the six common scale scores as independent variables and an F to enter and remove of 0.05 and
0.1, stepwise DFA on 485 cases in the 1998 sample identified two scales as contributing significantly
to correct classification of accident category. Scores on perceived management commitment to health
and safety and perceived supervisor competence were included in a discriminant function that
accounted for 62.9% correct classification of cases (c2

2df

=11.4; p<0.01).

Favorable scores on

perceived management commitment to health and safety were associated with a lower probability of
reporting an accident. In contrast, favorable perceptions of the supervisor were associated with higher
probability of reporting an accident. It is probable that this is an artifact of the stepwise procedure, as
discussed previously.
Stepwise DFA on the 1999 sample with 540 cases failed to select any significant predictor from the six
common scales.

15

See Appendix. These are the same items that enabled comparisons between ’98 and ’99.
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All six scales were then entered together for both years in two separate discriminant function analyses
that were not stepwise. The loadings of each scale with the discriminant function are given Table 66.
’98
Means for accident and no F (1,483) ’99
Means for accident and no
loading accident groups respectively
loading accident groups respectively

Scale

F(1,538)

Perceived management
commitment
Willingness to report

0.71

11.84 (4.31) vs. 13.92 (4.17)

7.4**

0.02

14.00 (3.70) vs. 13.96 (3.95)

0.00

0.61

6.00 (2.24) vs. 6.93 (2.14)

5.6*

0.15

7.58 (2.38) vs. 7.43 (2.11)

0.14

General safety behaviour

-0.42

11.56 (2.63) vs. 10.71 (2.92)

2.6

0.71

10.61 (3.15) vs. 9.66 (2.81)

3.31

Satisfaction with safety activities

0.40

20.78 (4.92) vs. 22.06 (4.47)

2.4

-0.14

22.48 (3.73) vs. 22.73 (3.61)

0.14

Safety behaviour under
incentives and social pressure
Perceived supervisor competence

-0.16

3.87 (0.94) vs. 3.76 (1.07)

0.4

0.21

3.55 (0.89) vs. 3.46 (0.87)

0.29

-0.10

7.44 (2.23) vs. 7.28 (2.13)

0.2

0.27

7.87 (1.88) vs. 7.60 (2.10)

0.48

Table 66 Self-reported accidents: Correlations of predictors common to both surveys with the
discriminant function, and the scale scores for accident and no-accident groups.
** p<0.01 * p<0.05
It is apparent from Table 66 that the scale scores common to both years do not share the same pattern
of loadings with the discriminant function that predicts self-report accident involvement. It is not the
case, therefore, that scales highly predictive of safety outcome in one year may necessarily be the best
predictors in another year, at least not when the outcome measure involves self-reported incidents at
the individual level.
Next, all common items were entered as independent variables into DFA to assess the overlap in the
best item predictors of self-reported accidents. The lists of the ten best item predictors for each year
shared only 3 items in common. These were:
-My company's procedures are only there to cover the management's backs
(Perceived management commitment to health and safety factor)
-OIM/Master walkabouts
(Satisfaction with safety activities scale)
-I ignore safety regulations to get the job done
(General safety behaviour scale)
The absolute loadings of each item with the discriminant function in the two years had a Pearson
correlation coefficient of 0.45 (p<0.01, two-tailed) suggesting that there was some overlap in item
predictors from one year to the next.
4.9.2.2 Predicting changes in self-reported accident proportions based on changes
in scale scores between ‘98 and ‘99
Although some of the respondents in the ’98 survey must also have responded in the ’99 survey there is
no way of linking their scores. For this reason only changes at the installation level can be addressed.
As shown previously, self-reported accident proportions within each installation did not change
significantly across the years for any installation. Partly this may be due to accident proportions being
so low that random fluctuations were relatively large. Table 67 provides the changes (denoted as D) in
accident proportions and mean scale scores across the six common abbreviated scales. The changes in
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mean rank across the years for each scale are also provided in brackets.16 Positive changes in mean
score or mean rank are in the favorable direction except for the two safety behaviour scales.
Installation

B
C
D
E
F
G
H
K
L

D satisfaction
with safety
activities
-1.34
(-17.01)
-0.68
(-2.08)
-0.63
(-5.27)
0.00
(2.97)
1.58
(20.08)
3.41
(30.73)
-0.67
(-4.38)
3.76
(13.51)
1.18
(9.30)

D perceived
management
commitment
-0.84
(-9.12)
0.80
(4.54)
-0.22
(-1.18)
-0.82
(-11.32)
-0.15
(-3.09)
2.99
(25.73)
-1.21
(-3.88)
2.91
(15.08)
-0.03
(-0.74)

D willingness
to report
0.15
(1.11)
0.32
(5.51)
0.53
(8.39)
-0.03
(3.76)
0.43
(10.35)
1.31
(20.60)
0.15
(3.00)
1.24
(13.65)
1.33
(18.98)

D perceived
supervisor
competence
-0.75
(-15.37)
0.64
(7.95)
0.29
(5.47)
-0.06
(-0.89)
0.02
(-0.41)
1.20
(21.99)
0.51
(5.34)
1.37
(10.70)
0.12
(3.31)

D safety
behaviour under
incentives
-0.15
(-4.81)
-0.15
(-3.82)
-0.25
(-6.73)
-0.18
(-9.20)
-0.35
(-17.80)
-0.60
(-20.24)
0.10
(-1.55)
-0.84
(-16.03)
-0.44
(-10.20)

D general
safety
behaviour
-0.63
(-12.43)
-1.47
(-14.55)
-0.40
(-5.39)
-0.51
(-9.31)
-1.54
(-28.14)
-2.04
(-22.61)
-0.68
(-6.21)
-2.41
(-22.34)
-0.98
(-11.52)

D proportion
reporting
accident
1.40
-4.17
0.12
-5.57
-3.49
-0.93
5.26
4.62
-1.88

Table 67 Changes in scale scores, changes in mean rank on each scale (in brackets) and changes in
self-reported accident proportions across the two surveys
The Spearman correlation matrix for these absolute differences is given below. Confining attention
only to changes in scale means, there were five significant coefficients, three of these involving
changes in safety behaviour under incentives and social pressure. Although not significant, there were
also high negative correlations between changes in general safety behaviour and changes in four of the
scales. The absolute differences between means in ’98 and ‘99 on each of the six common scales were
entered singly into six regression analyses with the change in the proportion of respondents reporting
an accident as the dependent variable. None of the six sets of absolute differences predicted absolute
difference in self-report accidents.
A similar pattern emerges in Table 68 when the changes in mean rank between years are used instead
of changes in the mean scores. Once again there was no association between accident proportion and
any of the scales.

16

For statistically non-normal distributions the changes in the mean may not be a valid measure of group change. For this
reason the change in mean rank was included. The mean rank was calculated by pooling ’98 and ’99 respondents for each
installation and ranking each respondent’s score on the relevant scale. The mean rank for each year can then be calculated and
consequently the change in mean rank. Positive changes represent improvements for all scales but the two safety behaviour
scales, where the reverse applies.
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D Satisfaction
with safety
activities
0.67
(0.57)
0.62
D Willingness to report
(0.82*)
0.47
D Perceived supervisor
competence
(0.43)
D Safety behaviour under -0.92*
incentives/social pressure (-0.87*)
D General safety behaviour -0.67
(-0.73*)
-0.02
D Accident proportion
(-0.28)
D Perceived management
commitment

D Perceived
management
commitment

D Willingness to
report

D Perceived
supervisor
competence

D General safety
behaviour

-

D Safety
behaviour under
incentives/social
pressure
-

-

-

0.75*
(0.80*)
0.68*
(0.90*)
-0.82*
(-0.47)
-0.77
(-0.48)
-0.22
(0.10)

-

-

-

-

0.47
(0.62)
-0.82*
(-0.82*)
-0.52
(-0.48)
0.10
(-0.13)

-

-

-

-0.47
(-0.27)
-0.65
(-0.25)
0.32
(0.22)

-

-

0.63
(0.67*)
0.07
(0.22)

-

-

-0.08
(0.22)

Table 68 Spearman rank correlations of change in accident proportion with change in mean score
(unbracketed) and change in mean rank (in brackets). N=9 for all analyses. * p<0.05
4.9.2.3 Summary
This section first identified the best factors and items predictive of self-reported accidents and near
misses in 1999 and attempted to identify which if any predictors appeared for both outcomes (1 below).
Next, the factors and items common to both years were used in two separate discriminant function
analyses as predictors of self-reported accident involvement in an attempt to find which if any of the
predictors were common to both years (2 below). Lastly, changes in scores at the installation level
were related to changes in self-reported accident proportions at the installation level (3 below). The
results can be summarized:
1.

Self-reported near-misses and self-reported accidents in 1999 shared very few factor predictors in

common, whether these be identified through stepwise DFA or by entering all factors and observing
their loadings with the discriminant function. The same was true when the scale items were used as the
set of predictors. However in this case, two common items emerged in the two groups of ten items
with the highest loadings on the discriminant function. Both items addressed general safety behaviour.
2.

Using only the factors common to both years as predictors of self-reported accident category there

was again a minimal overlap in predictors identified in the stepwise procedure or identified by high
loadings with the discriminant function when all factors were entered. When single items were
compared as predictors only three items appeared in the top ten. There was some overlap demonstrated
by a significant correlation between loadings in the two years.
3.

Changes in accident proportion at the installation level were not predicted by any of the changes in

the six scale scores observed over the period of one year.
The general picture that emerges, therefore, is a lack of consistency in the specific scales of the OSQ
that best predict self-reported safety outcomes from one year to the next and within 1999. However,
there was some overlap. Items correlated significantly in their loadings on the discriminant function
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when predicting self-reported accidents between years and when predicting self-reported near-misses
and accidents within the same year.
The reason for the lack of consistency in the best scale predictors of self-reported near-misses and
accidents within the ’99 survey probably lies in the qualitative difference between these outcome
measures. As mentioned earlier, near-miss reports depend more on the subjective judgement of the
respondent. It is likely that this judgement is swayed by their pre-existing perception of the safety
climate: negative perceptions lower the threshold at which an event is classified as a near-miss. In
contrast, accidents tend to be well defined by virtue of physical injury occurring during the event: an
accident is not hypothetical but actual.
This still does not explain the lack of consistency in scale predictors of self-reported accidents between
the years: the six scales common to both years showed significant differences among accident and no
accident groups in ’98 but not in ’99. It is possible that the overall improvements in safety climate in
’99 may have affected which scale scores best predict accident category. The industry is in a state of
change with the Step Change initiative. A second explanation is that with low accident rates the
reliability of findings diminishes. Finally, it is possible that the cause of personal accidents may not lie
with the safety mindset of the individual involved in the accident. He or she may be the innocent
recipient of the effects of another person’s negligence. It has been argued on this basis that group
measures of accident involvement are more appropriate in safety research (Guastello 1989).
When measures of accident occurrence were based at the group level, in this case the proportion of
respondents reporting an accident on each of nine installations, there was a lack of association with any
of the six scales common to both ’98 and ’99. In many ways this result is even more difficult to
explain. One can again question the sensitivity of the outcome measure or invoke as an explanation
disproportionately high random fluctuations in an already low basal rate of accidents.
The selection of the installation as the appropriate group level may itself be erroneous. For example,
the selection of sub-groups on each installation based on work-type or localization of work activity
might be more appropriate. The attitudes toward safety for a group defined by individuals working in
the same locality may show a stronger association with group accident rate. In essence this means that
sub-cultures for safety climate would then be defined not necessarily by job function, as has been the
case in previous research, but by geographical proximity or the level of task coordination required
between individuals holding otherwise disparate job functions. Unfortunately, the level of detail
available

in

the

survey

does

not

permit
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investigation

of

these

themes.

4.10 Case study to show the use of benchmarking methodology
Earlier in the report the data from the 1998 survey was applied specifically to installation D to illustrate
how benchmarking may proceed in practice. In this section the case study is continued, again with
installation D. The addition of 1999 data permits the following lines of enquiry:
1.

How well did installation D perform in 1999 relative to all other installations in this year?

2.

Has it improved in an absolute sense and has it improved relative to those installations that

participated in both surveys?
3.

How well did it perform on dimensions of climate known to be predictors of self-reported

accidents and near-misses?
Figures 19 to 28 show the absolute scores on each of the scales used in 1999. There were 10 scales in
total on which installation D could be compared. For each of these scales, installation D never rises
above rank 8 (rank 1 being most favorable in each case). In fact on eight of these scales, it ranks within
the last three. Such results are disappointing. Table 69 below provides the standard scores for the
installation.
Scale/dimension of OSQ
Involvement
Perceived supervisor competence
Safety behaviour under incentives/social
pressure
Satisfaction with safety activities
Willingness to report and rule adequacy
Communication about H&S
Perceived management commitment
Work pressure
General safety behaviour
Perceived OIM competence

Valid N
53
47
52

Std. score
-0.35
-0.68
-1.02

48
50
48
50
52
52
51

-1.24
-2.26
-2.71
-2.74
-3.06
-3.15
-3.25

Table 69 Standard scores for installation D
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Involvement in health and safety

Satisfaction w ith safety activities
53

9.0

52

8.5

51
50

8.0

49

7.5

48
47

7.0

46

6.5

45
44

6.0
B

C D

E

F

G H

I

K

L

B C D

M Q R

Work pressure

E

F

G H

I

K

L

M Q R

Perceived OIM competence in health and
safety

14
14

13
13

12
11

12

10
11

9
8
B C

D

E

F

G H

I

K

L

10

M Q R

B C D

E

F

G H

I

K

L

M Q R

Perceived supervisor competence in health
and safety

Perceived management commitment to health
and safety
17

25
24

16

23
15

22
14

21
20

13

B C D

E

F

G H

I

K

L

M Q R
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B C D

E

F

G H

I

K

L

M Q R

Communication about health and safety

Willingness to report and rule adequacy
33

16.0

32
31

15.5

30
29

15.0

28
27

14.5

26
25

14.0
B C

D

E

F

G H

I

K

L

B

M Q R

C D

E

F

G H

I

K

L

M Q R

General safety behaviour

Safety behaviour under incentives

14

3.8
3.7

13
3.6

12

3.5
3.4

11
3.3

10

3.2
B

C

D

E

F

G H

I

K

L

B

M Q R
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C D

E

F

G H

I

K

L

M Q R

However, as reported earlier, the performance of the installations as a whole has improved across the
year, at least for those installations appearing in both the surveys. It may be that installation D has
been overtaken by its peers although its absolute performance remains relatively stable. A second
explanation is that new installations, i.e. those appearing only in the 1999 survey, out-perform
installation D. For this reason it was important to address changes in the absolute scores of installation
D. By selecting the common items in the common scales/factors for each year, Mann-Whitney testing
showed that its scores had not changed significantly on any dimension of safety climate (reported in a
previous section).
Since these surveys were initiated for the purpose of safety climate benchmarking, perhaps more
emphasis should be attached to installation D’s poor relative performance, although its absolute
stability lends reassurance.
Figure 29 shows the standard scores for each scale arranged in order of size. Superimposed are the
absolute magnitudes of the loadings of each scale with the discriminant functions that predicted near
miss reports and accident reports in the sample of pooled installations in 1999. The loadings have been
presented earlier and they are reproduced here as absolute values. They have been multiplied by a
factor of three to fit the scale more appropriately.
From the diagram it is clear that all standard scores were below zero. Combinations of low standard
scores and large scale loadings with the discriminant function are generally assumed undesirable
because it means that scale scores shown to have high association with personal safety outcomes are
relatively low. In this case the Figure suggests that improvements need to be made to all dimensions of
climate but especially work pressure and general safety behaviour where performance was lowest but
the loadings with the discriminant function that predicted safety outcome for the sample in ’99 were
high. From the results based on absolute changes, the foundation on which to build a better climate for
installation D appears to be stable from one year to the next.

Summary of safety climate scores for installation D
Invol vement
Perce ived OIM competence

General safety behavi our

2
1
0
-1
-2
-3
-4

Perceived supervi sor competence

Safety behavi our under i ncenti ves /socia
pressure

Work pressure

Satis faction wi th safety activiti es

Perce ived management comm i tment

Willingness to report and rul e adequacy
Communi cati on about H&S

Std score (relative to 13 installat ions )
Scaled absolute value of loading on discriminant funct ion predicting acc idents
Scaled absolute value of loading on discriminant funct ion predicting near-misses
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Figure 29 Standard scores for installation D on each of the OSQ scales, and the predictive importance
of each scale for self-reported accident outcomes
As discussed earlier, the differences between the best predictors for self-report near-misses and
accidents are clear in Figure 29. However, there are some similarities: general safety behaviour, work
pressure and involvement share similar absolute loadings with the discriminant function
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4.11 Structural equation modelling of safety climate as a dynamic
process
The data collected in the 1999 survey provided an opportunity to validate the basic structure of the
model developed for 1998. The 1998 model will not be described in great detail again here, but its
central premise, supported by the results of structural modelling based on data collected in that year,
held that communication about and involvement in health and safety can improve perceptions of
management commitment and supervisor competence. An employee’s perception of the management’s
commitment to health and safety then determines the individual’s own safety related behaviour.

4.11.1 Description of the 1999 model and its elements
The two scales measuring job satisfaction and health and safety policy awareness that featured in the
1998 model were not included in the 1999 survey and consequently could not be included in the model.
However, there were five areas of safety climate from the previous year that could again be included.
These were: communication about health and safety; involvement in health and safety; perceived
supervisor competence; perceived management commitment; and general safety behaviour.
The model is shown in Figure 30. Once again it posits three levels within the safety climate process.
The top level, the informational exchange level, includes communication about and involvement in
health and safety.

The next level, the central affective level, includes perceived management

commitment and perceived supervisor competence. The third level, the manifest level, includes actual
behaviours, or in this case reports of actual behaviour. Once again there is a cascade effect through the
levels. Information exchange influences the perceptions of management commitment to health and
safety and perceptions of supervisor competence, which in turn determine rates of unsafe behaviours
and safety mindfulness within the work context. Perceptions of supervisor competence and
management commitment are expected to influence rates of general safety behaviour and safety
behaviour under incentives / social pressure.
Safety behaviour under incentives / social pressure has been included in the model for 1999. It was the
intention to introduce the work pressure scale in place of job satisfaction as a peripheral variable
having a strong influence on self-reported safety behaviour under incentives / social pressure.
However, initial model runs suggested that all items on the work pressure scale were highly cross
loaded with this self-reported behaviour factor. Specification of all such cross-loadings in the model
was not acceptable and for this reason the work pressure scale was omitted. The safety behaviour
under incentives / social pressures scale was still included.

4.11.2 The items used in the model
There were 18 items used to define the 6 factors. Once again they were judicially selected to be
representative of each factor. They are listed below. The identification number in brackets coincides
with model diagrams and later regression equations.
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Involvement in health and safety: Two items were used; they both differed from those of ’98.
-In planning and decision making about your work activities, how involved do you feel? (v1)
-When decisions are being made about safety issues which may affect you, how involved do you
feel? (v2)
Communication about health and safety: Three items were used; they all differed from those of ’98.
-There is poor communication between crew changes (v3)
-There is good communication at shift hand-over (v4)
-There is poor communication about safety issues that may affect me (v5)
Perceived supervisor competence: Three items were used; two items were repeated from ’98.
-My supervisor is reluctant to take the blame for his/her errors (v6)
-I trust my supervisor (v7)
-My supervisor would approve of me taking shortcuts to get the job done quickly (v8)
Perceived management commitment: Three items were used; all were repeated from ’98.
-My company’s procedures are only there to cover management’s backs (v9)
-If you say too much about safety they might fire you (v10)
-The company would stop us working due to safety concerns, even if it meant losing money (v11)
General safety behaviour: Four items were used; all were repeated from ’98.
-I ignore safety regulations to get the job done (v12)
-I take chances to get the job done (v13)
-I bend the rules to achieve a target (v14)
-I take short cuts which involve little or no risk (v15)
Safety behaviour under incentives / social pressure: Three items were used; this factor was not
included in the ’98 model.
-Incentives encourage me to break rules (v16)
-I break the rules due to management pressure (v17)
-I am under pressure from my workmates to break rules (v18)
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v1

v2

v3

Involvement

v4

v5

Informational
exchange level

Communication

v9

v6

Perceived
supervisor
competence

v7

Perceived
management
commitment

Central affective level
v10
v11

v8

Manifest level

Safety behaviour
under incentives /
social pressure

General safety
behaviour

v12

v13

v14

v16

v15

v17

Peripheral variable
set (none included)

v18

Figure 30 Hypothesized model of the safety climate process(see text for description). For clarity,
errors on the indicator variables and disturbances on perceived supervisor competence, perceived
management commitment, and the safety behaviours are not shown. The model structure is based on
that of 1998 but does not include any peripheral variables.
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4.11.3 Results
Modelling was performed on EQS for Windows Version 5.5 (Bentler 1995). The maximum likelihood
method was used with robust estimates requested. The number of cases included in analysis was 806.
Following the removal of 91 cases with incomplete data and one multivariate outlier the number of
eligible cases was 714.
Initially all structural paths were specified as covariances and the measurement model tested. The beta
coefficient for the first indicator variable of each factor was set to unity and all others were freely
estimable. All error variances and factor variances were freely estimable.
On the basis of the multivariate Lagrange multiplier test, two items representing safety behaviour under
incentives / social pressures (v16, v17) were permitted to cross-load on the general safety behaviour
factor, with substantial improvement in measurement model fit. These cross-loadings were to be
expected on the basis of the principal components analysis presented earlier. No other cross-loadings
were permitted.
Structural paths were then imposed. All disturbance and error variances were freely estimable and all
structural path coefficients between latent variables were freely estimable. Start values were provided
to support solution convergence.
The chi-square for this first run was 340.8 based on 124 degrees of freedom and with an associated
probability less than 0.001. Chi-square values can be misleading in structural equation modelling. The
comparative fit index (CFI), and the normed and non-normed Bentler-Bonnet fit indices (NFI, NNFI)
provide a superior basis on which to judge model fit. The NFI has been the index of choice in previous
years (Bentler 1992). However, the NFI has also been shown to underestimate model fit in small
samples (such as the present case) and for this reason the CFI should now be considered the most
reliable index (Bentler 1990; Byrne 1994). A fourth index based on the Satorra-Bentler scaled chi
square, and referred to as the robust comparative fit index, was developed for data sets that fail to fulfill
the requirements of statistical normality. Values of the CFI, robust CFI and NFI may vary between 0
and 1. Values above 0.9 indicate an acceptable fit to the data . The fit indices for the first run are
given in Table 70 under Model 1. All four fit indices were above 0.9; the CFI and robust CFI were just
below 0.94.
Index

Model 1

Model 2

c2

340.8 124df

344.1 125df

NNFI

0.925

0.924

NFI

0.908

0.907

CFI

0.939

0.938

Robust CFI

0.937

0.937

Table 70 Indices of fit
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The Wald test for dropping structural paths suggested redundancy of only one path, this being between
involvement and perceived management commitment. The Lagrange multiplier test required no further
structural paths to be added.
The model was revised to exclude the redundant path and a second model run requested. The fit
indices for Model 2 are listed in Table 70. In this second model chi-square increased trivially; there
were also very slight changes in three of the fit indices. Model 2, with standardized structural path
coefficients, is shown in Figure 31.

4.11.4 Summary and discussion
The results of structural equation modelling for 1998 and 1999 largely support the tri-level concept of
the safety climate process.
-In each case favorable communication about health and safety resulted in more favorable perceptions
of the supervisor and of management commitment to health and safety.
-Involvement in health and safety affected only perceptions of management commitment in 1998 and
only perceptions of supervisor competence in 1999.
-In both years, favorable perceptions of supervisor competence led to more favorable perceptions of
management commitment
-In both years favorable perceptions of management commitment led to lower rates of self-reported
unsafe behaviour. In 1999, favorable perceptions of supervisor competence led to lower rates of self
reported unsafe behaviours; but it had no effect in ‘98.
A characteristic of model testing in structural equation modelling is that the same data would fit certain
structural arrangements of factors other than the model that has just provided reasonable fit indices.
But by grounding model construction in theory and on logical premises one attempts to build the most
sensible model and then apply statistical criteria.
Elements within the present model were included because of their salience in previous research and
structural models (Cheyne, Tomas and Oliver 1999; Thompson, Hilton and Witt 1998; Tomas, Melia
and Oliver 1999). Perceptions of management commitment has emerged as a central element in our
models in both years.

In 1999 both variables at the informational exchange level influenced

management commitment. Factors analogous to management commitment appear in the Cheyne et al
and the Thompson et al models. Similarly items measuring supervisor behaviour feature in the Tomas
et al and Thompson et al models.
The tri-level model for 1998 and 1999 based on results of the Offshore Safety Questionnaire survey
results suggests that the process of changing safety climate must begin at the informational exchange
level. Changes in behaviour at the manifest level can only be realized when the workforce perceive that
management is committed to and sincere in its drive to reduce workplace risk and ensure safer working
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conditions. Communication about health and safety issues and involvement in health and safety
planning are the first stages to building more favorable perceptions of management commitment to
safety.
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v1

v2

v3

Involvement

v4

v5

Informational
exchange level

Communication

0.46

0.56

0.44
v9

v6

Perceived
supervisor
competence

v7

Perceived
management
commitment

0.48

Central affective level
v10
v11

v8

-0.41

-0.29

-0.41
Manifest level

Safety behaviour
under incentives /
social pressure

General safety
behaviour

v12

v13

-0.26

v14

v16

v15

v17

Peripheral variable
set (none included)

v18

Figure 31 Final model (Model 2) after removal of redundant paths. Standardized path coefficients are
given. Note that the two cross-loadings of v16 and v17 with general safety behaviour, all disturbances
and errors are not shown for reasons of clarity.
The standardized solutions for this model follow:
V1 = 0.646´involvement + 0.763 E1
V2 = 0.844´involvement + 0.537 E2

V9 = 0.674´management commitment + 0.739 E9
V10 = 0.616´management commitment + 0.788 E10
V11 = 0.571´management commitment + 0.821 E11

V3 = 0.537´communication + 0.844 E3
V4 = 0.466´communication + 0.885 E4
V5 = 0.714´communication + 0.700 E5

V12 = 0.726´gen. safety behav. + 0.688 E12
V13 = 0.754´gen. safety behav. + 0.657 E13
V14 = 0.718´gen. safety behav. + 0.696 E14
V15 = 0.647´gen. safety behav. + 0.763 E15

V6 = 0.529´supervisor competence + 0.849 E6
V7 = 0.571´supervisor competence + 0.821 E7
V8 = 0.694´supervisor competence + 0.720 E8

V16 = 0.314´gen. safety behav. + 0.305´safety behav. under incent. / pressure + 0.855 E16
V17 = 0.436´gen. safety behav. + 0.470´safety behav. under incent. / pressure + 0.651 E17
V18 = 0.421´safety behav. under incent. / social pressure + 0.907 E18

Management commitment = [0.475´supervisor competence] + [0.441´communication] + 0.588 D
Supervisor competence = [0.557´communication] + [0.457´involvement] + 0.694 D
Gen. safety behav. = [-0.287´management commitment] + [-0.406´supervisor competence] + 0.765 D
Safety behav. under incent. / social pressures = [-0.256´management commitment] + -[0.412´supervisor competence] + 0.783 D
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4.12 Management practice
4.12.1 The Safety Management Questionnaire and method
The Safety Management Questionnaire (SMQ) of 1999 follows the same general format as the SMQ in
1998, with minimal changes. Again it was designed to collect valuable information on the approaches
toward safety management adopted on each installation. In 1999, the SMQ comprised 7 sections.
These sections can be summarized:
A / Health and safety policies: This section addressed the thoroughness of the published health and
safety policy, whether a system exists for testing employees knowledge of the policy, whether separate
safety reports are prepared, the routes of communication about health and safety, and the number and
position of health and safety personnel in the managerial structure.
B/ Organizing for health and safety: This section addressed the establishment of safety objectives and
responsibilities, frequency of visits by senior personnel between installation and shore, and the
frequency of reviewing safety performance and training needs. The topic of installation appraisal and
rewards for superior safety performance was also included.
C/ Management commitment: This section addressed the frequency of health and safety tours by senior
onshore personnel and whether these tours involved face to face discussions with the work force.
Other issues addressed were whether line managers have been told specifically that safety should be
prioritized, and the extent to which managers are held personally accountable.
D/ Workforce involvement: Issues addressed were the proportion of the workforce receiving training in
risk assessment, proportion attending structured safety meetings, involvement of the workforce in
various safety activities, appraisal of superior safety performance at the individual level and the
existence and prevalence of an incident reporting scheme.
E/ Health surveillance and promotion: Issues addressed were health promotion programmes, existence
and prevalence of occupational health plans, routine health surveillance, and networks of support for
workers during periods of ill-health or drug abuse.
F/ Health and safety auditing: Issues addressed were the proportion of safety audits achieved against
the plan, proportions of corrective actions formally closed out, health and safety goal-setting and
achievement, and setting and attaining safety inspection targets.
G/ Operator – contractor interface: This section was new to the 1999 survey. It assessed the level of
co-ordination between operator and contractor on issues relating to health and safety. The topics
included whether there existed a joint statement of health and safety, whether health and safety goals
were congruent, whether a coordinated organogram existed for the task, whether key responsibilities
have been defined, whether risk assessment was coordinated, and whether a system existed to ensure
that personnel had the requisite competencies.
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The first six sections are almost identical in their composition to those of the 1998 safety management
questionnaire.
Indices of safety performance that applied to the installation/business unit within the previous year
were requested. These lagging indicators of performance and their definitions are identical to those
used in 1998:
-Fatalities: A death as a result of an accident arising out of or in connection with work.
-Major injury: An injury specified in schedule 1 of RIDDOR ’95 including fractures, amputations,
certain dislocations, loss of sight, burns, acute illness, hyperthermia / hypothermia, and loss of
consciousness requiring hospitalization for at least 24 hours.
-Lost time incidents of more than three days (LTI>3): A work-related injury resulting in incapacitation
for more than three consecutive days.
-Dangerous occurrences: Any one of 83 criteria, including 11 specific to offshore detailed in Schedule
2 of RIDDOR ’95 with the potential to cause a major injury. This includes failure of lifting machinery,
pressure systems or breathing apparatus, collapse of scaffolding, fires, explosion, and release of
flammable substances.
-Near-misses: An uncontrollable event or chain of events which, under slightly different circumstances
could have resulted in injury, damage or loss.
-Reportable diseases: An occupational disease specified in column 1 of Schedule 3 of RIDDOR ’95.
-Visits to the rig medic for injuries: Number of visits to the rig medic in the course of the previous year,
including major injuries, LTI>3, and first aid/medical treatment.

4.12.2 Results
A total of thirteen business units/installations were sent the SMQ; ten were returned. The response rate
in the first instance was therefore 62%. Of these ten, eight could be matched directly to installations
operating in the North Sea for which accident and incident data specific to that installation were
provided. The mix of qualitative and quantitative responses to questions on the SMQ necessitated the
development of a coding schedule very similar to that of 1998.

Its design was based on best

management practice identified earlier.
For all sections of the SMQ the overall score could range from 0 to 1. Initial examination of the eight
data sets suggested that certain items suffered cursory response or non- response patterns and for this
reason they were omitted from analysis. The questionnaire and the coding schedule are included in the
Appendix. The coding scheme should be used in the interpretation of the following Tables. Letters
identify installations for reasons of anonymity. The letters are used consistently throughout the results
of the 1998 results and the 1999 survey.
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4.12.2.1 A/ Health and safety policy
The overall scores ranged from 0.13 to 0.68 with a standard deviation of 0.17. Three items required
qualitative – quantitative recoding.
Section A

A

B

C

D

E

G

L

O

s

Corporate statement on health and safety

1.00

1.00

1.00

0.60

missing

0.40

0.70

0.80

0.23

Does the corporate statement on H&S appear in
your company annual report
Do you prepare a separate annual safety report

1.00

0.00

1.00

1.00

0.00

0.00

1.00

1.00

0.52

How is the health and safety policy communicated
on this installation
Do you have a system by which you can test
employees knowledge of what is in the statement? If
yes how is this done?
Dedicated and fulltime H&S personnel offshore

0.00

missing

1.00

1.00

0.00

1.00

0.00

0.00

0.53

0.25

0.25

0.75

1

0.25

0.25

0.25

0.25

0.30

0.25

0.50

0.50

0.00

0.00

0.50

0.00

0.00

0.25

0.25

0.50

0.25

0.50

0.25

0.25

0.25

0.25

0.12

Dedicated and fulltime H&S personnel onshore

0.25

0.50

0.25

0.25

0.25

0.50

0.25

0.50

0.13

Mean

0.43

0.46

0.68

0.62

0.13

0.41

0.35

0.40

0.17

Table 71 Item by item scores on the health and safety policy section (items in italics required
qualitative to quantitative analysis)
4.12.2.2 B/ Organizing for health and safety
Overall scores ranged from 0.51 to 0.80 with a standard deviation of 0.12. Five of the items required
qualitative-quantitative conversions.
Section B

A

How are health and safety objectives established for 0.50
this installation?
How do you communicate and assign safety
0.25
responsibilities for the installation?
How often during July 98 to June 99 did the OIM
1.00
visit the head office or the office of the onshore
supervisor/manager?
How often during July 98 to June 99 did the dept
0.75
heads from the installation visit the head office or
the office of the onshore supervisor/manager?
How often during the same period were reviews of
0.25
health and safety performance on the installation
carried out? How were these reviews carried out?
How regularly during the period June 98 to July 99
0.75
did you assess and record H&S training needs for
the installation? How was this assessment carried
out?
What percentage of targeted H&S training was
1.00
completed during the period June 98 to July 99?
Is the installation H&S performance rewarded? If
missing
yes how is it appraised and rewarded?
Is the HSE included in job descriptions?
1.00

B

C

D

E

G

L

O

s

0.5

0.5

0.25

0

0.25

0

0.25

0.21

0.25

0.25

0.5

0.5

0.5

0.25

0.25

0.13

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

1.00

0.00

1.00

1.00

1.00

1.00

0.35

1.00

1.00

0.75

1.00

0.25

0.75

1.00

0.33

0.50

0.25

0.00

1.00

0.25

0.75

0.75

0.34

0.91

0.90

0.60

missing

0.90

0.90

1.00

0.13

1.00

0.50

1.00

0.75

0.00

0.00

1.00

0.45

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

Are safety critical competencies included in job
specifications, recruitment selection criteria and
performance appraisals?
Do you have a NVQ programme or equivalent in
place on this installation? If yes what percentage of
the programme was achieved in the period June 98
to June 99?

1.00

0.50

1.00

0.50

1.00

0.50

0.5

0.50

0.26

0.95

0.90

1.00

0.00

missing

0.00

0.80

1.00

0.46

Mean

0.75

0.78

0.76

0.51

0.81

0.51

0.63

0.80

0.12

Table 72 Item by item scores on the organizing for health and safety section (items in italics required
qualitative to quantitative analysis)
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4.12.3 C/ Management commitment
Overall scores ranged from 0.38 to 0.78 with a standard deviation of 0.17. One of the items required
qualitative-quantitative conversions.
Section C

A

B

C

D

E

G

L

O

s

-Managing director

0.25

0.25

0.25

-Platform manager

0.25

1.00

0.25

0.25

0.00

missing

0.00

0.00

0.13

1.00

missing

0.25

0.5

0.00

0.39

-Business unit/Asset manager

0.50

0.75

In general what was the purpose of the visits of
these personnel? Did these safety tours involve face
to face discussions with members of the workforce?
-Managing director

0.25

0.5

0.25

0.25

0.00

0.00

0.26

1.00

-Platform manager

1.00

1.00

1.00

1.00

0.00

missing

0.50

0.50

0.39

1.00

1.00

1.00

NA

1.00

0.50

0.50

0.24

-Business unit/ asset manager
Have line managers been told specifically that when
there may be a conflict between safety and
production a decision to err on the side of safety will
be supported by senior management?
How are managers held accountable for their health
and safety performance?

1.00

1.00

1.00

0.50

1.00

1.00

0.50

0.50

0.26

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

0.50

1.00

1.00

1.00

missing

0.50

1.00

0.50

0.27

Mean

0.69

0.88

0.72

0.78

0.45

0.67

0.50

0.38

0.17

How frequently during the year did senior onshore
managers conduct health and safety tours on this
installation?

Table 73 Item by item scores on the management commitment section (items in italics required
qualitative to quantitative analysis)
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4.12.2.2.4 D/ Workforce involvement
Overall scores ranged from 0.73 to 0.90 with a standard deviation of 0.07. Four of the items required
conversion from qualitative to quantitative data.
Section D

A

B

C

D

E

G

L

O

s

What percentage of the total workforce on this
installation have received formal training in risk
assessment?
What percentage of staff on this installation attend a
properly structured safety meeting once a month?
What percentage of constituencies are currently
filled by trained reps?
How frequently during the year were safety reps on
this installation given special training and briefings?
Are offshore employees actively involved in:
(Please describe how they are involved)
-Carrying out risk assessments?

0.25

0.90

1.00

0.10

0.70

0.10

0.75

0.50

0.36

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

0.93

1.00

1.00

0.50

1.00

0.875

1.00

1.00

0.17

1.00

1.00

1.00

0.50

1.00

0.25

0.25

0.50

0.35

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

-Discussing procedures and instructions for risk
control?
-Health and safety inspections?

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

-Planning and making decisions about their work
activities?

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

-Making decisions about safety issues?

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

-Investigating accidents?

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

-Getting feedback about lessons learned from
accidents?
In what ways are employees encouraged to raise
safety matters with their managers?
What evidence is there to suggest that employees are
raising safety matters with their managers?
Is the H&S performance of individuals working on
the installation rewarded? If yes how is it
rewarded?
Do you have an employee safety suggestion scheme
in place on the installation? How many suggestions
were received last year? How many of these
suggestions were taken up and acted upon?

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

0.75

1.00

1.00

1.00

0.50

1.00

0.75

0.50

0.22

0.75

0.75

1.00

0.75

0.75

0.75

0.50

0.50

0.16

0.75

1.00

0.50

0.00

0.00

0.00

1.00

1.00

0.47

0.50

1.00

0.00

1.00

1.00

0.00

1.00

1.00

0.46

Mean

0.86

0.98

0.90

0.79

0.86

0.73

0.88

0.87

0.07

Table74 Item by item scores on the work involvement section (items in italics required qualitative to
quantitative analysis)
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4.12.2.5 E/ Health surveillance and promotion
The overall scores ranged from 0.59 to 0.83 with a standard deviation of 0.10. Three of the items
required qualitative to quantitative conversion.
Section E

A

What health promotion programmes have you in
missing
place?
How do you communicate to the workforce about
0.50
health issues which may affect them?
Did you have an occupational health plan for 1998?
1.00
If yes what percentage of your occupational health
plan was completed?
What provision is there for routine health
0.50
surveillance of workers?
Are there facilities for health review on return to
1.00
work after sickness?
Is counselling, support and professional advice
1.00
made available during periods of ill health or stress?
Are there mechanisms for identifying and helping
1.00
individuals with alcohol or drug related problems?
Is the policy on this subject well known to the
workforce?
Mean

0.83

B

C

D

E

G

L

O

s

0.60

1.00

0.60

0.40

0.20

0.20

0.20

0.30

0.50

0.50

0.75

0.75

0.50

0.50

0.50

0.12

0.00

1.00

0.90

0.00

0.70

0.00

1.00

0.49

0.00

0.50

0.50

0.50

0.00

0.50

0.00

0.26

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

1.00

0.50

1.00

1.00

1.00

1.00

0.18

0.59

0.86

0.75

0.66

0.63

0.60

0.67

0.10

Table 75 Item by item scores on the organizing for health surveillance and promotion section (items in
italics required qualitative to quantitative analysis)
4.12.2.6 F/ Health and safety auditing
The overall scores ranged from 0.55 to 0.99 with a standard deviation of 0.15. All items displayed
responses that could be directly quantified.
Section F

A

What percentage of H&S audits have been achieved
1.00
against the audit review plan for this installation in
the last year?
What percentage of corrective actions have been
0.98
formally closed out against an agreed time scale for
this installation in the last year?
Did you set H&S goals for this installation in the last missing
year? If yes what percentage of H&S goals was
achieved during the last year?
Did you set safety inspection targets for this
1.00
installation in the last year? If yes what percentage of
targeted safety inspections was completed in the last
year?
Mean

0.99

B

C

D

E

G

L

O

s

0.85

1.00

1.00

0.66

1.00

0.85

1.00

0.13

0.87

0.90

0.75

missing

0.29

0.75

1.00

0.24

0.50

0.90

0.90

0.00

missing

0.75

1.00

0.37

1.00

1.00

1.00

1.00

1.00

0.95

1.00

0.02

0.81

0.95

0.91

0.55

0.76

0.83

1.00

0.15

Table 76 Item by item scores on the health and safety auditing section (items in italics required
qualitative to quantitative analysis)
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4.12.2.7 G/ Operator – contractor interface
The overall scores ranged from 0.50 to 1.00 with a standard deviation of 0.18. All items displayed
responses that could be directly quantified.
Section G

A

B

C

D

E

G

L

O

s

Is there a fully endorsed joint statement of health and
safety commitment for the shared activity on the
target installation?
Have health and safety goals and objectives for the
shared activity been defined?
Is there an agreed integrated organoogram?

1.00

0.00

1.00

1.00

1.00

0.00

1.00

1.00

0.46

1.00

0.00

1.00

1.00

0.00

0.50

1.00

1.00

0.46

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

If yes have key accountabilities and responsibilities
been assigned and defined for all personnel on the
organogram?
Have routine communication arrangements covering
relevant areas of work execution been agreed?
Have the parties agreed a process for identifying and
assessing health and safety hazards that may arise
from shared activity?
Is there a system to confirm that all personnel
involved in a shared activity have the necessary
competencies to fulfil the requirements of their jobs?
How many contracting company management visits
were there to this installation during the period of last
year?

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

0.5

1.00

1.00

1.00

1.00

1.00

1.00

0.18

1.00

missing

1.00

1.00

1.00

1.00

1.00

1.00

0.00

1.00

0.50

1.00

1.00

0.50

0.50

1.00

1.00

0.26

0.75

missing

0.75

missing

1.00

0.75

1.00

0.25

0.27

Mean

0.97

0.50

0.97

1.00

0.81

0.72

1.00

0.91

0.18

Table 77 Item by item scores on operator-contractor interface section (items in italics required
qualitative to quantitative analysis)
4.12.2.8 Accident and incident data
Accident and incident data may be considered lagging indicators of safety performance. Table 78
presents the data for 1999. These figures apply to the preceding year. Near-misses are not included
because most installations could not provide the data.

Rates have been calculated for lost time

incidents over 3 days (LTI>3), visits to the rig medic for first aid and dangerous occurrences17.
RIDDOR rates have also been calculated.18
Type
Fatality
Major injury
LTI>3
LTI>3 rate
Visits to the medic
Visits to the medic rate
Reportable disease
Dangerous occurrence
Dangerous occurrence
rate
RIDDOR

A

B

C

D

E

G

L

O

0
0
2
0.0067
58
0.19
0
3
0.0100

0
1
6
0.0150
213
0.53
0
42
0.105

0
1
1
0.0062
15
0.09
0
5
0.0309

0
0
0
0
4
0.02
0
12
0.0600

0
2
6
0.0214
146
0.52
0
4
0.0143

0
0
2
0.0222
86
0.96
0
3
0.0333

0
0
2
0.0091
15
0.07
0
5
0.0227

0
0
0
0
missing
missing
0
0
0.0000

Orders of
magnitude
1
1
1
2
3
2
1
2
2

0.0175

0.1289

0.0455

0.0632

0.0451

0.0585

0.0335

0.0000

2

Table 78 Accident data across installations

17

Rates were calculated identically to the 1998 survey: [number of incidents] / [2´personnel on board (POB)]. The POB is
defined as the number of workers routinely staying on the installation overnight.
18
For RIDDOR the rate is defined as: [#fatalities + #major injuries + #LTI>3 + #reportable diseases + #dangerous occurrences] /
[1.9 ´ average personnel on board]. Note that the multiplier of the denominator is slightly lower for RIDDOR.
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Figure 32 Rates of visits to the installation medic, dangerous occurrences and LTI>3, and RIDDOR
across installations
Table 78 shows reasonable variation between installations on rates of LTI>3, visits to the rig medic for
first aid and dangerous occurrence. There were no fatalities within the sample and only five major
injuries spread across four installations. The data are also displayed in Figure 32. In this plot, the rates
of medic visits for B, E and G are off-scale (0.53, 0.52 and 0.96 respectively).
One of the problems in using lagging indices as safety performance measures is that the random
fluctuation in their value may be relatively large. This is especially true for fatalities and major
injuries. The RIDDOR rate was expected to be more reliable because it is a composite score of five of
the outcomes. The rate of visits to the rig medic for first aid was used in place of near-miss data.
4.12.2.9 Safety-related management questionnaire section scores and safety
outcomes
The rank order correlation coefficients between safety outcome measures and the seven scores on the
SMQ sections are given below.
H&S Organising Management Workforce
Health
H&S
policy for H&S commitment involvement surveillance/ auditing
promotion
-0.43
0.10
-0.07
-0.11
-0.61
-0.85*

Rate of:

LTI>3 (N=8)
Dangerous occurrences (N=8)

0.55

-0.45

Operator/
contractor
interface
-0.62

0.81*

0.10

-0.36

-0.48

-0.19

Visits to the rig medic for first aid (N=8) -0.33

0.52

-0.40

0.00

-0.31

-0.05

-0.82*

0.52

-0.33

0.79*

0.05

-0.31

-0.55

-0.30

RIDDOR (N=8)

Table 79 Rank order correlation coefficients for SMQ scores and rates of safety performance
measures. * p<0.05
Overall there were 19 negative coefficients and 9 positive - a ratio that just failed to reach significance.
There were four statistically significant coefficients. Based on theory, it would be expected that
coefficients would be negative: favorable SMQ scores being associated with low rates of safety
outcomes.

Two of the significant correlations were actually positive, involving management

commitment with rates of dangerous occurrences and with RIDDOR. The other two were negative and
involved the pairings: health and safety auditing with rates of lost time incidents; and operator
contractor interfacing with rates of visits to the rig medic. Therefore the results of the 1998 survey are
only partially corroborated.
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·

There were no significant associations between health surveillance / promotion and any outcome

measure (although all are negative and the correlation with LTI>3 is sizeable).
·

Certain correlations with management commitment were significantly positive in 1999 but largely

negative in 1998. In 1999, higher scores on management commitment were associated with higher
rates of dangerous occurrences and higher RIDDOR.
·

There was no overall significant bias toward negative coefficients as there was in 1998, although

the ratio came close to significance.
·

There were statistically significant associations in a negative direction for health and safety

auditing in both years although the outcomes involved in the association differed between the years.
Table 80 displays the SMQ scores on each section derived only from items that did not require
qualitative – quantitative recoding. Only the italicized items in Tables 71 to 77 were used in the
abbreviated form of the SMQ. The sample size was eight for all correlations.
Rate of:

H&S
Organising Management
Policy
for H&S
commitment
(4 items) (5 items) (5 items)
-0.05

Workforce Health
involvement surveillance/
promotion
(5 items)
(4 items)
0.13
-0.52

H&S
Operator/
auditing contractor
(4 items) interface
(8 items)
-0.85*
-0.62

LTI>3

-0.64

0.66

Dangerous occurrences

0.18

-0.11

0.88*

-0.02

-0.45

-0.48

-0.19

Visits to the rig medic for first aid rate

-0.30

RIDDOR

0.12

0.80*

-0.46

0.17

0.20

-0.05

-0.82*

-0.02

0.83*

0.02

-0.45

-0.55

-0.30

Table 80 Rank order correlation coefficients for restricted SMQ scores and rates of safety performance
measures.* p<0.05.
As before 19 of the 28 coefficients were negative. The original significant coefficients were repeated.
However, one further positive coefficient reached significance, involving rates of visits to the rig medic
and scores on the organizing for health and safety section.
Finally, Table 81 shows rank order correlation coefficients of the (unweighted) total scores on the full
and abbreviated form of the SMQ with four safety outcomes. There were eight sets of data for each
correlation. All eight coefficients were negative, two of which were significant and both involving the
rate of lost time incidents.
Rate of:
LTI>3

Total score for full SMQ scale Total of abbreviated SMQ
scale
-0.75*
-0.83*

Dangerous occurrences -0.05

-0.02

Rate of visits to medic
for first aid
RIDDOR

-0.36

-0.52

-0.10

-0.10

Table 81 Rank order correlation coefficients for restricted and full SMQ scale scores with safety
performance measures. * p<0.05
4.12.2.10 Identifying single items as best predictors of safety outcomes
Attempts to isolate the SMQ items that best predict safety measures at the company level have caveats
attached. Firstly, with large numbers of correlational analyses the risk of Type 1 errors increases.
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Secondly, the reliability of findings based on single items can be reduced, especially where there are

-

Dangerous
occurrences

Visits to the rig
medic for first
aid

RIDDOR

LTI>3

tied ranks in the data.

Item of the SMQ
Does the corporate statement on H&S appear in your company annual report?

+

+

Do you prepare a separate annual safety report?

+

+

Number of dedicated and fulltime H&S personnel offshore

+
-

+

+

In general what was the purpose of the visits of these personnel? Did these visits
involve face to face discussions with the workforce?:

+
+

Do you have a system by which you can test employees knowledge of what is in the statement? If yes
how is this done?
How regularly during the period June 98 to July 99 did you assess and record H&S training needs for
the installation? How was this assessment carried out?
How frequently during the year did senior onshore managers conduct health and safety tours on this
installation?:
Platform manager

Business unit / asset manager
+

In what ways are employees encouraged to raise safety matters with their
managers?

-

What provision is there for routine health surveillance of workers?

-

Did you set H&S goals for this installation in the last year? If yes what percentage of H&S goals was
achieved during the last year?
Is there a fully endorsed joint statement of health and safety commitment for the shared activity on the
target installation?
Have health and safety goals and objectives for the shared activity been defined?

-

-

-

-

-

Is there a system to confirm that all personnel involved in a shared activity have the necessary
competencies to fulfil the requirements of their jobs?

Table 82 The set of items significantly correlating with at least one safety outcome p<0.05. Spearman
coefficients: positive coefficients are denoted by plus sign ( + ), and negative coefficients with minus
sign ( - ); italics denote that numerical coding of qualitative responses was required. Outcome
measures are rates.
Table 82 provides the results. Unlike the results of 1998, there were many positive coefficients that
contra-indicate the supposedly favorable management practices. In fact there were equal numbers of
negative and positive coefficients, and minimal overlap of significant items between years.
There would appear to be a number of candidate explanations for the discrepancies:
1.

Practices thought to be favorable to reducing accidents actually have the reverse effect

2.

The SMQ lacks sufficient resolution to capture safety management practice quantitatively. There

may also be biases in the amount of detail provided in responses to more qualitative items.
3.

Improvement in accident rates lags behind improvements in management practice by more than a

year. By this reasoning, poor performance in one year would stimulate an overhaul of management
practice in the next but the accident rate would not be suppressed until much later.
It is not the purpose to explain away discrepant results. However, the lack of any overlap between
items across years suggests that the SMQ may not be sufficiently sensitive to capture the nuances of
certain management strategies. Future research in this area should perhaps adopt a case study approach
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using on-site interviews and audits combined with critical incident techniques that provide day to day
examples of safety management styles on each installation.
In a more positive sense, Table 44 together with the 1998 results emphasizes the importance of aspects
of health surveillance and promotion, and health and safety auditing. Additionally, there were a high
number of negative coefficients for items addressing operator-contractor coordination in the area of
health and safety.

4.12.3 Management scores, the OSQ scores and safety behaviour
The scores on the Offshore Safety Questionnaire are suitable for analysis at the individual level. In
contrast, scores on the Safety Management Questionnaire can be considered at the company level.
Until this point the two sets of data have been treated separately. The themes of two of these scales
coincided: workforce involvement (group, SMQ) with involvement in health and safety (individual,
OSQ); management commitment (group, SMQ) with perceived management commitment (individual,
OSQ).
Group level
Workforce involvement
Management commitment
Health and safety auditing
Health surveillance/ promotion
Health and safety policy
Organising for health and safety
Operator / contractor interface

Individual level
Involvement in health and safety
Perceived management commitment
Communication about health and safety
General safety behaviour
Perceived OIM competence
Perceived supervisor competence
Safety behaviour under incentives/social pressure
Satisfaction with safety activities
Willingness to report and rule adequacy
Work pressure

Table 83 Group and individual- based measures
The following hypothesis can be repeated from the 1998 analysis:
Hypothesis: Individuals with more favourable scores on each dimension of the OSQ and who work on
installations with superior overall SMQ scores will report fewer accidents.
Hypothesis 2: Installations with higher (more favourable) scores on work force involvement will report
higher rates of unsafe behaviour once individual scores on work force involvement are controlled.
Hypothesis 3: Installations with higher (more favourable) scores on management commitment will
report higher rates of unsafe behaviour once individual scores on management commitment are
controlled.
4.12.3.1 Interactive effects of management style and individual perceptions
Hypothesis 1 states that individuals with favorable SMQ scores and favorable OSQ scores are least
likely to have an accident, whereas those with unfavorable scores on both are most likely to have an
accident.
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In the 1999 survey there were five installations that had SMQ scores and OSQ scores available. The
five installations were ranked according to their total score on the SMQ; the ranks based on total
scores of the full SMQ were identical to the ranks based on totals of the abbreviated SMQ. The two
installations with ranks 1 and 2 were regarded as having favorable scores; similarly, ranks 4 and 5 were
considered unfavorable. The remaining installation was excluded from analysis because it fell midway.
Respondents within the pooled sample of four installations were classed as having favorable or
unfavorable total scores on each of the OSQ dimensions. Division was based on percentiles. While the
division based on the SMQ remained invariant, the division based on OSQ scores varied across the
OSQ dimensions.
Ordinarily, a saturated and hierarchical log-linear analysis would have been the analysis of choice for
identifying an interaction between accident group, OSQ level and SMQ level. A saturated model is
one in which the OSQ ´ SMQ ´ accident interaction is included. In contrast to the analysis of 1998
data, the low sample size and low overall accident rate meant that statistical tests of significance would
be compromised by low cell counts for the saturated model. A hierarchical log-linear procedure was
therefore adopted that included only main effects of SMQ and OSQ and their interactions with accident
category; the three way interaction (SMQ level ´ OSQ level ´ accident category) was not included and
hypothesis 1 could not be directly and statistically tested.
Dc2

p

OSQ ´ accident

Effect is concordant with more favorable
score being associated with lower rate of
self-report?
Concordant (4.46 vs. 16.09%)

8.96

<0.01

None

-

-

-

SMQ ´ accident

Concordant (2.56 vs. 8.72%)

3.89

<0.05

SMQ ´ accident

Concordant (1.33 vs. 8.63%)

6.35

<0.05

SMQ ´ accident

Concordant (1.33 vs. 8.25%)

5.68

<0.05

SMQ ´ accident

Concordant (1.37 vs. 8.29%)

5.51

<0.05

SMQ ´ accident

Concordant (1.35 vs. 9.34%)

5.93

<0.05

SMQ ´ accident

Concordant (1.30 vs. 9.04%)

6.77

<0.01

SMQ ´ accident

Concordant (1.28 vs. 8.59%)

6.41

<0.05

SMQ ´ accident

Concordant (1.39 vs. 8.60%)

5.70

<0.05

OSQ scale

Significant
interactions involving
accident variable

Involvement in health
and safety
Satisfaction with
safety activities
Work pressure
Perceived OIM
commitment
Perceived
management
commitment
Perceived supervisor
competence
Willingness to
report/rule adequacy
General safety
behaviour
Safety behaviour
under incentive
Communication about
health and safety

Table 84 Results of log-linear analysis with two levels of OSQ score (favorable/unfavorable), two
levels of SMQ total score (high/low) and two levels of accident (accident/no accident). Note, the model
did not include the three-way interaction.
From Table 84 it is clear that in all but two cases the SMQ score was the dominant predictor of self
reported accidents. The significance of this effect was marginal in a number of the analyses. Due to
missing data there were slight changes in the groups defined by the SMQ: this explains its absence for
the first two analyses. The OSQ score emerged as a predictor for the involvement scale only. All
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effects were in the predicted direction: high SMQ scores or favorable OSQ scores were associated with
a lower proportion of respondents reporting an accident.
The hierarchical log-linear analyses suggested that, in the large majority of cases, the SMQ was the
predominant predictor of self-reported accidents. Once its effect was partialled out the scores on the
OSQ did not significantly improve the prediction of self-reported accidents.
The OSQ level was also entered with accident category in simple chi-square analyses for all scales.
Only for the involvement scale was chi-square significant (c2 =8.96; p<0.01 cf. Table 84).
Both
favourable
1.9%

Scale
Involvement in health and safety

Only SMQ
favourable
3.7%

Only OSQ
favourable
3.6%

Both
unfavourable
14.9%

Satisfaction with safety activities

3.3

2.4

8.7

8.4

Work pressure

0.0

4.4

5.3

11.9

Perceived OIM competence in health and safety

2.9

0.0

7.6

9.8

Perceived management commitment to health and safety

0.0

2.3

9.6

6.7

Perceived supervisor competence in health and safety

0.0

2.4

10.9

5.9

Willingness to report/rule adequacy

3.3

0.0

10.8

5.7

General safety behaviour

0.0

2.7

9.4

10.7

Safety behaviour under incentives/ social pressure

2.0

0.0

9.9

5.4

Communication about health and safety

3.3

0.0

8.9

8.2

Table 85 Percentages of respondents reporting an accident within each of the four categories
Table 85 provides the percentages of respondents reporting an accident across the four groups defined
by the OSQ level ´ SMQ level interaction. These are provided because the interaction was not
included in the log-linear model due to low cell counts. It is the pattern across the scales that is
important here. According to hypothesis 1, percentages should be lowest in the favorable-favorable
group and highest in the unfavorable-unfavorable group, but this occurs on only three occasions.
Based on a very qualitative examination of accident proportions there would appear not to be an
interaction between score on the SMQ and OSQ in predicting accident proportions, although
percentages are based on small cell numbers.
4.12.3.2 Safety management strategy, OSQ scores and safety behaviour
Hypothesis 2 implies that higher safety management scores in the work force involvement section of
the SMQ would be associated with lower rates of self-reported unsafe behaviour once the effect of
individuals’ scores on the involvement section of the OSQ have been removed.
The method used replicates the analysis on the 1998 sample. The log10 of general safety behaviour was
again used as the outcome measure in the five linear regressions due to positive skew of scores on the
general behaviour scale. OSQ involvement scores served as the independent variable predicting the log
of general safety behaviour in five separate regression analyses. Table 86 provides the results.
The constant, b0 , for each installation can be regarded as a basal level of safety behaviour once the
effect of involvement in health and safety has been controlled. Four of the five linear regressions were
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significant and all suggested that higher levels of workforce involvement were associated with lower
rates of self-reported general unsafe behaviour. However, there was no association between b0 for each
installation and the scores on the involvement section of the SMQ. On this basis hypothesis 2 was
refuted.
Installation

b0

C
D
E
G
L

1.27
1.21
1.12
1.25
1.20

Std. error
on b0
0.12
0.06
0.03
0.04
0.06

t for
regression
-2.13
-2.02
-1.75
-4.88
-2.06

p
<0.05
<0.05
ns
<0.01
<0.05

SMQ
involvement
0.90
0.79
0.86
0.73
0.88

SMQ involvement
abbrev
0.80
0.62
0.94
0.50
0.80

Table 86 Constants, b0 , derived from regression analyses with OSQ involvement scores predicting the
log10 of general safety behaviour(see text)
Hypothesis 3 implies that the basal level of general safety behaviour will be associated with
management commitment scores on the SMQ once any predictive effect of OSQ scores on perceived
management commitment have been partialled out. The same statistical procedure were employed but
this time using the group and individual measures of management commitment. Table 87 provides the
results. In all cases the regression showed that perceived management commitment scores on the OSQ
significantly predicted the log of general safety behaviour: high levels of perceived management
commitment were associated with lower frequencies of unsafe behaviours. However, once these
effects were controlled there was no relationship between safety behaviour and SMQ scores on the
involvement section. On this basis hypothesis 3 was also refuted.
Installation

b0

Std. error
on b0

t for
regression

p

SMQ
management
commitment

C
D
E
G
L

1.260
1.439
1.362
1.371
1.374

0.12
0.06
0.03
0.07
0.06

-2.09
-5.73
-8.87
-4.87
-4.79

<0.05
<0.01
<0.01
<0.01
<0.01

0.72
0.78
0.45
0.67
0.50

SMQ
management
commitment
abbrev
0.55
0.75
0.42
0.50
0.50

Table 87 Regression of SMQ management commitment scores with beta coefficients (see text)

4.12.4 Summary
In this section the data on management strategies in health and safety have been investigated using
installation-level safety performance data from 1999 as the outcome variable. The goals were:
To identify which areas of management strategy were associated with safety performance (1 below).
To isolate the items on the Safety Management Questionnaire that were most predictive of safety
performance (2 below).
To specify if and how the safety management practices, as measured on the Safety Management
Questionnaire, interact with individual perceptions of climate, as measured on the Offshore Safety
Questionnaire (3 below).
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1.

Scores on the management commitment section of the Safety Management Questionnaire were
positively associated with dangerous occurrences and RIDDOR.

In other words, the more

favorable the scores on the Safety Management Questionnaire, the higher the rate of dangerous
occurrences and RIDDOR. This was in marked contrast to theory. A number of explanations
were offered for the discrepancy. It must not be discounted that higher levels of management
commitment could represent a reaction to unsafe occurrences in the previous year.
There were significant negative associations between the LTI rate and scores on the Safety
Management Questionnaire health and safety auditing section and between the rate of visits to the
rig medic for first aid and scores on the Safety Management Questionnaire operator / contractor
interface section.
These findings were replicated for section scores on an abbreviated version of the Safety
Management Questionnaire that used only items with quantitative responses. In this case there
was an additional positive association between scores on the Safety Management Questionnaire
organizing for health and safety section and the rate of visits to the rig medic for first aid.
The Safety Management Questionnaire total scores on the full and abbreviated versions were
negatively associated with all safety performance measures, but significantly so with the LTI rate.
2.

There were 13 items on the Safety Management Questionnaire that were significantly associated
with one or more safety outcomes. Seven of these were in the negative direction – the direction
expected by theory. Five of the seven provided quantitative data as opposed to qualitative data
(italics). The items were:
-Does

the corporate statement on H&S appear in your company annual report?

-How regularly during the period June 98 to July 99 did you assess and record H&S training
needs for the installation? How was this assessment carried out?
-What provision is there for routine health surveillance of workers?
-Did you set H&S goals for this installation in the last year? If yes, what percentage of H&S goals
was achieved during the last year?
-Is there a fully endorsed joint statement of health and safety commitment for the shared activity
on the target installation?
-Have health and safety goals and objectives for the shared activity been defined?
-Is there a system to confirm that all personnel involved in a shared activity have the necessary
competencies to fulfil the requirements of their jobs?
3.

Installations were divided into high and low performers based on the total SMQ score.
Respondents of the Offshore Safety Questionnaire working on these installations were divided into
favorable or unfavorable scorers for each scale of the Offshore Safety Questionnaire.

The

proportion of respondents reporting an accident within each of the four groups defined by Offshore
Safety Questionnaire and Safety Management Questionnaire levels were compared using log
linear techniques and inspection of contingency tables.
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Across eight of ten analyses, the Safety Management Questionnaire level emerged as a more
powerful predictor of individual accidents than the Offshore Safety Questionnaire level:
respondents coming from installations with high Safety Management Questionnaire total scores
were less likely to experience an accident.
In one of the analyses the Offshore Safety Questionnaire level emerged as the only predictor: more
favorable scores on the Offshore Safety Questionnaire involvement in health and safety scale
predicted a lower proportion of respondents reporting accidents. There was little evidence for an
interaction between scores on the Safety Management Questionnaire and the Offshore Safety
Questionnaire in predicting self-report accident proportions.
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5 LOSS COSTING PERSPECTIVE
5.1 Introduction
The overall objective of the research project carried out by Industrial Psychology Group, Department
of Psychology, University of Aberdeen was “to achieve continual improvements in safety performance
through better understanding of human and organisational factors in safety, open benchmarking of
safety practices and appropriately targeted human factors training”.

Three work packages were

proposed to achieve the overall objective, and this chapter refers specifically to the Safety
Benchmarking study package. The Balanced Scorecard (BSC) approach to benchmarking was adopted
by the study team as a means of assessing safety performance, and to target future safety performance
of the companies involved in the study. The BSC framework is discussed earlier in the report. This
chapter will focus on the Financial Perspective of the BSC, adopting the Loss Costing Questionnaire,
which is based on the E & P Forum Loss Costing Guidelines (Report No. 6.54/246, October 1996).
Reference will be made to the aims and methodology of the Loss Costing Questionnaire. The main
body of this chapter will focus on the results of the data collection, including the difficulties
encountered by the companies involved in capturing the required data. Finally, conclusions will be
made on the data collection, with recommendations for any future safety benchmarking project
incorporating a loss costing perspective.

5.1.1 The Balanced Scorecard
The BSC is a tried and tested framework, developed by Kaplan and Norton of MIT in Boston (Kaplan
& Norton, 1996), for performance measurement which focuses on translating organisational strategies
into objectives and measures.

It is normally applied to an organisation, department or business

function. For the purposes of this study, the BSC is applied to an individual installation, with the
objective of improving overall safety performance.
The central ‘Vision and Strategy’, which in this case is continuous improvement in safety performance,
is supported by the 4 dimensions of the BSC.
·

Financial Performance

·

Customer Knowledge

·

Internal Business Processes

·

Learning and Growth

Only the Financial Performance dimension is discussed in this chapter. Details of the other three
dimensions are discussed earlier in the report. Aberdeen University Petroleum and Economic
Consultants (AUPEC) were required to provide specialist support in analyzing data on the financial
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aspects of safety, where the focus is to estimate the costs of incidents and near misses for the calendar
year 1997.
The financial perspective of the Balanced Scorecard approach of benchmarking captures financial
measures of past performance. With respect to safety benchmarking, this may include the cost of
accidents, investments in safety and the installation safety budget.

5.1.2 Loss Costing Questionnaire
To satisfy the Financial Perspective of the Balanced Scorecard for IT Benchmarking, AUPEC
constructed a Loss Costing Questionnaire, as shown in the Appendix.

Effective loss control is

necessary for a company to be competitive in business, and should be applied to both primary
operations and support activities, e.g. production, drilling, maintenance, logistics, and administrative
support. Accidents and incidents involve expenditure for a company, and this expenditure cannot be
managed or reduced unless it is measured. The Loss Costing questionnaire is therefore a tool for
measuring the costs involved in work-related incidents and illnesses, which can be related to other
components of the BSC with a view to preventing incidents and reducing the costs involved.
Loss costing, for the purposes of this study, is when:
·

Direct expenditure occurs due to an incident, and the expenditure is covered by insurance;

·

Indirect expenditure occurs due to an incident or damage to reputation and the costs are not
covered by insurance policies; or

·

Revenue is lost and/or additional expenditure has to be made due to production interruption losses,
or unavailability of critical plant/equipment

Bear in mind that costs can be incurred when experiencing a “near miss”. Although incident related
expenditure would not be incurred, a company’s remedial action to prevent future recurrence of the
near miss will incur costs.
The following guidance was offered to participants collecting loss costing data:
1.

All incidents should be analysed, but special emphasis should be placed on those incidents at the
‘high potential/high cost’ end of the risk matrix. It is recommended that all incidents with Ratings
2 and above should be included.

2.

Criteria for deciding whether a type of cost should be included or not should be tested against the
following considerations.
·

Is the cost readily associated with an incident?

·

Is the cost tangible and realistic?
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·
3.

Is the cost acceptable to company management?

If existing processes are such that a wide range of costs cannot be quantified or captured, then
accurate estimates should be made

4.

Any data should relate to the calendar year 1997, where possible.

Only data for 1997 are

presented here.
For the purposes of benchmarking separate installations across the industry, costs should also be easy
to compute and be available from existing reporting systems, processes and accounts.
The following cost categories are used to disaggregate loss costs. Definitions for each sub-category
follow the Loss Costing Guidelines:
Ø

People Related Costs, which includes the costs of personal injuries, illness or fatalities,
occupational illness expenditure, costs involved in investigations, remedial actions and medivac, as
well as any fines/penalties, legal costs, additional insurance premiums and business disruption
expenditure relating to people.

Ø

Asset Related Costs, which includes asset and equipment loss, costs involved in investigations and
remedial actions, as well as legal costs, additional insurance premiums and business disruption
expenditure relating to assets and equipment.

Ø

Production Related Costs, which include oil and gas production losses, the costs of oil and gas
production deferred, remedial action expenditure, as well as any legal costs and fines/penalties.

The key aim of this loss costing exercise is to identify major losses, as well as cumulative losses that
result in a major loss. Identifying and capturing these losses is necessary if they are to be managed and
reduced.

5.2 Methodology
To capture the loss costing data, questionnaires were sent to the safety managers participating in the
study in June 1998, requesting data for the calendar year 1997. They were requested to complete the
questionnaire and send directly back to Industrial Psychology Group, University of Aberdeen, before
September 1998. The loss costing questionnaire was not included in the 1999 benchmarking study.

5.3 Results
Capturing the necessary data for this loss costing exercise proved to be a difficult task, which was not
helped by the low oil prices and numerous mergers at the time of data capture. Of the 13 participants,
only three were able to provide loss costing data for their installation. In all three cases, only partial
data were provided. There were, however, sufficient data to provide a comparison for the three
participants, if only at a high level.
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Table 88 below shows total safety loss costing per POB (Personnel On Board) for companies A, B, and
C. The costs shown are for 1997 and are in Money of the Day (MOD) terms. The costs are split
according to the categories in the Loss costing questionnaire: people, assets, and production.

People
Asset
Production
Total

Company A
180
519
10070
10769

Company B
6529
757
407
7693

Company C
2238
238
2476

Table 88 Total safety loss costing per POB (£) in MOD
First of all, it should be noted that Company C did not provide People costs. It may have been that
Company C did not incur people related safety costs, or that they were unable to capture these costs. If
the latter is the case, then their total costs may be a significant underestimate of the true costs involved.
Unless Company C did not incur people related costs, their total costs do not provide a meaningful
comparison for the other 2 companies.
Company A’s total costs amounted to £10,769 per POB, which is £3,076 more than Company B.
Another point of significance is that the main area of expenditure was different for each company.
Company A incurred 98% of its costs in production, Company B incurred almost 85% of its costs in
people, and Company C incurred over 90% of its costs in assets.
The average total cost of the companies was equal to £6,979 per POB. Only Company C incurred total
costs per POB less than the average (but bear in mind that they did not report people related costs).

Fatality Costs
Medivac

Company A
-

Company B
5,000
71

Medical Treatment

-

28

Remedial Actions

-

392

Investigations



321

Legal



714

Total

180

6,526

Table 89 People-related expenditure per POB (£) in MOD
Company B was able to provide a split of their people-related costs, which amounted to £6,526 per
POB (Table 89). The costs here are significantly more than Company A, whose people-related costs
were almost 36 times less than Company B.
Company B reported significant fatality costs account for almost 77% of their people-related costs.
Company A may not have incurred fatality costs in 1997.
Legal costs for Company B were also of some significance.
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Equipment Loss
Replacement Loss

Company A
-

Company B
28
85

Company C
47
238

Remedial Actions

-

357

1,428

Investigation



285

523

Total

519

755

2,236

Table 90 Asset related expenditure per POB (£) in 1997 in MOD
Company B and Company C provided a breakdown of their asset related costs for 1997, Company A
did not (Table 90).
Company C incurred total asset related costs of £2,236 per POB, which is almost 3 times that of
Company B, and over 4 times that of Company A.
The costs reported by Company B and Company C show that the costs of remedial actions and
investigations are relatively significant with respect to asset related expenditure.
Table 91 shows production related expenditure per POB for 1997.

Oil Deferred
Gas Deferred

Company A
-

Company B
400
7

Company C
-

Production Loss - Oil

-

-

119

Production Loss - Gas

-

-

119

Total

10,070

407

238

Table 91 Production related expenditure per POB (£) in MOD
It can be seen immediately that costs for Company A were significantly greater than the other 2
companies, reporting total production costs of £10,070 per POB. Company B reported production
costs of £407 per POB, and Company C reported production costs of £238 per POB.
Over 98% of Company B’s production costs were due to deferred oil. Company C reported equal
production losses in oil and gas. Company A was not able to provide a split of costs.

5.4 Conclusions & Recommendations
The principal objective of the BSC Financial Perspective in the Safety Benchmarking study was to
capture loss costing data on work-related incidents and illnesses, with a view to relating these data to
other components of the benchmarking framework with the ultimate aim of preventing incidents and
reducing the costs involved. To facilitate this, a Loss Costing questionnaire was developed to capture
the required costs, which was based on the E & P Forum Loss Costing Guidelines (Report No.
6.54/246, October 1996). The questionnaire was sent to managers of participating companies, which
they were required to complete and return to the Industrial Psychology Group at the University of
Aberdeen. Out of a total of 13 participating companies, only three returned partial loss costing data.
Due to the lack of data, only high level comparisons could be made for the 3 companies.
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The total costs varied from £2,476 per POB for one installation, to £10,769 per POB for another.
There were major categorical differences in the costs reported by each company – Company A’s cost
driver was production related, Company B’s cost driver was people related, and Company C’s cost
driver was asset related. Company C provided no people-related costs, and as such their total costs
may be a significant underestimate of the true costs incurred. Unless Company C did not incur people
related costs, their total costs do not provide a meaningful comparison with the other two companies.
Given the lack of comprehensive data, we would advise against drawing firm conclusions from the
results. It was not possible to identify a “best in class” from the sample. The results highlight the
possibility that the companies did not capture the same types of costs, and it is likely that we are not
comparing “like with like”. However, this is not unusual for a pilot benchmarking study, and in order
to ensure participants are capturing the same types of costs requires work and a commitment to
developmental workshops. The current model provides us with a basis on which to work to develop
future safety benchmarking exercises.
For the success of any future safety benchmarking study, the following approaches are recommended:
1.

Full consultation should be made with participants on the value, benefits and requirements of

entering into a benchmarking study. Discussions should include expectations and responsibilities of
both participants and facilitators.
2.

The importance of the four dimensions of the Balanced Scorecard approach to benchmarking

should be fully communicated to participants, since a lack of effort in one of these dimensions can
distort the results. One of the reasons for the lack of captured data for the financial perspective of the
BSC may have been due to the level of understanding of the 4 dimensions of the BSC.
3.

To ensure capture of comprehensive data for the financial perspective, full consultation should

be held with participants in order to clarify, agree and develop a model which is satisfactory to
everyone. The requirements of the model should be relatively easy to capture and ideally be available
from existing reporting systems, processes and accounts. A few high quality “like for like” measures
will provide infinitely more meaning than many poor quality measures where comparisons cannot be
made.
4.

AUPEC’s experience on the Evaluation of the Offshore Safety Legislative Regime which

included a Cost/Benefit Analysis of compliance with the regulations, showed that data capture can be
vastly improved through the use of face-to-face interviews. It is therefore recommended that more
effort should be made to make site visits to assist participants in identifying and capturing the required
data.
5.

The financial perspective of the BSC was facilitated by a Loss Costing questionnaire as

already discussed. The objective of this questionnaire was to identify major financial losses and
cumulative losses resulting in a major financial loss. Once they are identified, the costs can then be
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managed and attempts made to reduce them. This type of approach focuses on the “human aspects” of
safety expenditure, i.e. those related to accidents and incidents, as shown in Figure 33 below. This
diagram also identifies other types of safety expenditure, i.e. investment in equipment, people and
systems, which can reduce the more negative incident-related costs of expenditure.

Equipment
+ve

People +ve

Systems +ve

Incidents -ve

Figure 33 Positive and negative safety-related expenditure
6.

Participants in the study have already expressed a view that the Financial Perspective of the
BSC should take both negative and positive spending on safety into account, since one can
have an effect on the other. If the benchmarking study included the positive spending on
safety, then further analysis could be made between the financial perspective and other
dimensions of the BSC. For example, a relationship could be established between customer
satisfaction and safety investment. Over time, it could also be established whether or not an
increase in safety-related investment does in fact reduce incident related expenditure. Given
the lack of data collected on the Financial Perspective, it was not possible to link these results
to the other data, e.g. from the Internal Business Process perspective collected during the
benchmarking study.
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6. SUMMARY AND DISCUSSION
In both years we can divide the discussion into four sections: the predictive utility of the OSQ; the
direct application of OSQ in benchmarking; model building of the safety climate process; and
predictive utility of the SMQ and its use in benchmarking.

6.1 Predictive utility of the OSQ
Extensive use was made of discriminant function analysis in both years.

Table 92 provides an

overview of the findings. It should be clear in the Table that within both years, elements of safety
climate were generally associated with safety outcomes in a direction expected by theory: favorable
scores were largely associated with lower accident and near-miss rates. However, there was a distinct
lack of consistency between years in the best predictors of self-reported accidents, even when the
scales were identical in content and identical installations provided the data. Likewise, in the second
year there was no overlap in the predictors of self-reported accidents and near-misses.
Assuming that the Offshore Safety Questionnaire does measure safety climate reliably, it would appear
that dimensions of climate predictive of safety outcome in one time period do not retain their predictive
power either between years or between accident types.
While there are studies that have examined the predictive utility of safety climate questionnaire data
(e.g. Lee 1998), the stability across time of the best predictors remains relatively unknown and further
research in this area should be encouraged.
Independent variables

Year 1

Type of
discriminant
function analysis
Stepwise

Year 1

Simple entry

all scales for this year

Year 2

Stepwise

all scales for this year

Year 2

Simple entry

all scales for this year

Year 1

Stepwise

Year 2

Stepwise

Year 1

Simple

Year 2

Simple

Year 2

Stepwise

only scales common to both years
and with identical items
only scales common to both years
and with identical items
only scales common to both years
and with identical items
only scales common to both years
and with identical items
all scales for this year

Year 2

Simple

all scales for this year

Year

Dependent
variable is
self-reported:
accident/no
accident

all scales for this year

accident/no
accident
accident/no
accident
accident/no
accident
accident/no
accident
accident/no
accident
accident/no
accident
accident/no
accident
near-miss/no
near-miss
near-miss/no
near-miss

Scales with scores significantly different
between the two outcome groups
Perceived management commitment
Willingness to report
Perceived supervisor competence*
All except supervisor competence
General safety behaviour
Willingness to report/rule adequacy*
General safety behaviour
Involvement in health and safety
Work pressure
Perceived management commitment
Perceived supervisor competence*
None selected
Perceived management commitment
Willingness to report
None significant
Perceived supervisor competence
All except willingness to report/rule
adequacy.

Table 92 Predictive utility of OSQ - a summary. *Direction of prediction contrary to theory.
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The use of self-report data as the outcome variable, although a convenient measure, has associated with
it one main problem: its validity is compromised if the interpretation of ‘accident’ is more liberal for
respondents with low scores on dimensions of safety climate. Self-reported accidents are after all
unverifiable, and self-reported near-misses even more so. It might be argued that respondents with low
regard for the safety management on the installation are primed to seek confirmatory evidence of its
effects.
There is also the problem that predictive relationships between attitudinal measures on the OSQ and
self-reported accident involvement are silent on the issue of causality.

As Rundmo (1994)

demonstrates, involvement in an accident can work in the opposite direction, distorting the accuracy
with which the respondent subsequently assesses the safety management system.
One method of overcoming these problems is to perform analyses at the installation level using
installation rates of self-reported accident involvement and data only from respondents who had not
been involved in an accident. Using this approach, none of the OSQ dimensions were associated with
accident proportions of the installations. The low accident proportions suggest caution in interpreting
these results.
Basing group analyses at the installation level is probably the most convenient approach but it may not
be the most valid. This is because each installation group has subgroups based on location or task
coordination. Individuals with high task coordination may not work in the same location, and the
reverse is also true. In groups defined by high coordination or localized work operations, the unsafe
actions of one individual can be expected to contribute more specifically to that group’s safety
performance, and the relationship between safety climate scores and group performance would reach
an optima. Each individual in such circumstances becomes more aware of the potential effects of their
behaviour. This karmic principle remains untested in the literature. Unfortunately, the level of detail
collected in this survey was insufficient to allow analyses based on groups defined by locality or
coordination.

6.2 Benchmarking safety climate
One of the primary goals of the study was to provide information to each participating company on its
relative performance on all areas of safety climate. This includes data for 1998 and 1999 and the
changes observed across these years.
This goal was achieved by providing each company with a report of its relative standing. The process
of benchmarking has been applied to installation D in this report as an example. Estimates of change in
safety climate across the years were made by selecting items from the OSQ that were common to both
years. In general, elements of safety climate were found to be more favorable in the second year,
supporting the role of the Step-Change Initiative to which the companies aspire. From the information
presented as a result of the survey, it should be possible to identify relative weaknesses in safety
climate for any installation in both years and track changes across years for any installation.
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Installations that show deterioration in an absolute sense from one year to the next or relative to other
installations, for example, may have an early warning of potential further deterioration.
The benchmarking exercise can be related to the models of climate that immediately proceed it in this
report because, once the relative weaknesses within the safety climate are identified, the model
suggests routes by which improvement may be engineered. Improvements brought about in this way
can be likened to the employment of what Fuller (2000) calls ‘management control’ within the safety
management system that acts alongside the ‘human factors control’ and ‘physical control’.19 In many
ways, however, all three controls probably have a role in the improvement of safety climate because
perceptions of management commitment, arguably the key variable in safety climate, should respond to
any safety management intervention if it is favorably communicated to the workforce at the outset.

6.3 Modelling safety climate
In both years, models were developed and tested. The model’s framework was the same in both years
but the exact dimensions of safety climate that were included differed slightly. Communication, work
involvement and policy awareness were expected to impact on perceptions of management
commitment and supervisor competence. Unfavorable perceptions of either management commitment
or supervisor competence were in turn expected to adversely affect rates of unsafe behaviour. The low
rates of self-reported accidents necessitated the use of self-reported unsafe behaviour as the surrogate
variable for safety outcome.
In 1998 and 1999, the hypothetical model was largely confirmed. There were strong connections
between management commitment and safety behaviour, corroborating other research.

The link

between perceived supervisor competence and perceived management commitment was also robust in
both years, again supporting previous research that holds supervisor behaviour as key (Simard and
Marchand 1994; Leather 1988; Ostberg 1980; Andriessen 1978).

In 1999, supervisor behaviour

directly affected rates of unsafe behaviour.
The comparative fit index and robust comparative fit for both years was modest but certainly
representative of an acceptable fit to the data. Many publications fail to include any recommendations
on how elements of the safety climate fit together and as a consequence there are few guiding
principles on how to go about improving it. The large scale survey reported here would have been
incomplete without the modelling exercise.
But it would be naïve to believe that organizations within different sectors should display safety
climates with equivalent components and dynamics. In this sense the models presented are not meant
to be definitive structures for all safety climates but should be viewed heuristically.

19

See the introductory sections of this report for details.
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6.4 Benchmarking management strategy
Detailed information regarding installations’ safety management systems have been provided in
entirety.

The Safety Management Questionnaire asked for precise quantitative information, for

example the percent of corrective actions formally closed out, as well as more qualitative descriptions.
While the former was easy to represent, qualitative data required recoding.
In 1998, there was strong evidence for an association between elements of the safety management
system and installation safety performance. Favorable scores in the areas of health surveillance and
promotion and health and safety auditing predicted rates of lost time injuries, dangerous occurrence or
RIDDOR. Individual items on the SMQ were identified as particularly predictive. In 1999, the data
were more ambiguous. Favorable health and safety auditing scores were again associated with lower
rates of lost time injuries, and favorable scores on the operator-contractor interface were associated
with lower rates of visits to the medic for first aid. However, there were opposite associations between
management commitment scores and rates of dangerous occurrences or the RIDDOR estimate. In both
years, favorable overall scores on the SMQ were associated with favorable safety outcomes.
The reasons for the anomalous results for 1999 regarding management commitment are not clear. The
negative correlations involved the rate of dangerous occurrences and RIDDOR. It may be the case that
management in the 98/99 period were reacting to high levels of dangerous occurrence or RIDDOR in
the previous year.

This would only be an explanation if reductions in the rates of dangerous

occurrences or RIDDOR lag behind interventions. In this sense, management intervention is reactive
and rate of change in safety outcome lags behind the intervention. This is conjecture and would require
a case study approach to disentangle the exact relationship.
In fact, case study methodology has much to offer the area of safety management research. The
nuances and detail of many safety management strategies often cannot be captured by questionnaire
form, either because the respondent is limited by response time or limited by the amount of detail that
would be required to explain adequately the intricacies of the company’s approach to safety. A time
series analysis of an installation, perhaps of an installaiton involved in safety management
modifications, may capture more detail and elaborate on the essential characteristics recorded on the
Safety Management Questionnaire. Kirwan (1998) has provided a framework for applying in-depth
case study techniques to the investigation of safety management practice.
As a complement, the use of critical incident techniques may provide insights into the management
style and philosophy in day to day tasks. This is the juncture at which safety management and safety
climate meet because it represents the direct application of the company’s safety management approach
but it also presents the pragmatic examples on which the workforce base their judgement of
management commitment to safety. As we have seen, and others have also observed, workforce
perceptions of management commitment are central in shaping the safety climate of the organization
(Hofmann, Jacobs and Landy 1995).
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8. APPENDICES
Appendix: The six scales common to both years used to assess change
across a one year period
General safety behaviour
I ignore safety to get the job done
I break work procedures
I take chances to get the job done
I bend rules to achieve a target
I get the job done better by ignoring some rules
Conditions at the workplace stop me working to the rules
I take shortcuts which involve little or no risk
Safety behaviour under incentives / social pressure
Incentives encourage me to break the rules
I break rules due to management pressure
I am under pressure from my work mates to break rules
Willingness to report incidents and accidents
People are willing to report near misses
People are willing to report accidents
Satisfaction with safety activities
Follow-up and measures taken after injuries and accidents have taken place
Housekeeping at the workplace
OIM/Master walkabouts
The quality of safety meetings
Emergency response training
The support safety reps get in order to do their job properly
Perceived supervisor competence
My supervisor is reluctant to take the blame for his/her errors
I trust my supervisor
Perceived management commitment to health and safety
My company's procedures are only there to cover the management's backs
If you say too much about safety they might fire you
minor accidents cause so much hassle they are quite often ignored
My company will stop work due to safety concerns, even if it means they are going to lose money
Miscellaneous
The rules always describe the safest way of working
Safety improvements are implemented within a reasonable period of time
My management care about the negative effect that job uncertainty has on safety
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Appendix: Mean scores on each OSQ dimension in 1998 and post-hoc
testing using the Tukey HSD test
Installation
A
B
C

Mean

SD More favourable than Less favourable than

9.05 1.59 none

none

8.78 1.73 none

C,H

10.00 1.20 B,E,F,G,J,L

none

D

9.15 1.68 none

none

E

8.74 1.47 none

C,H

F

8.84 1.44 none

C,H

G

8.30 2.10 none

C,H, Z

H

10.03 1.05 B,E,F,G,J

none

J

8.43 1.74 none

C,H

K

8.76 1.71 none

none

L

8.80 1.97 none

C

Y

9.30 1.49 none

none

Z

9.80 1.67 G

none

Appendix Table 1 Policy awareness
Installation

Mean

SD More favourable than Less favourable than

A

8.03 2.60 G,K,E,B,J,F

none

B

6.65 2.20 none

A

C

7.90 2.35 none

F,G

D

7.27 2.29 G

none

E

6.66 2.22 none

A

F

6.25 1.95 none

A,C

G

5.83 2.16 none

A,C,D,H

H

7.60 2.49 G

none

J

6.49 2.33 none

A

K

6.04 2.34 none

A

L

6.63 2.15 none

none

Y

6.83 2.31 none

none

Z

7.47 2.59 none

none

Appendix Table 2 Involvement in health and safety
Installation

Mean

SD More favourable than Less favourable than

A

19.65 3.45 G,Y

none

B

18.55 4.20 G

H

C

19.56 3.52 G,Y

none

D

19.28 4.08 G,Y

none

E

20.33 3.61 G,K,Y

none

F

19.08 3.56 G,Y

none

G

16.00 4.32 none

A,B,C,D,E,F,H,L

H

21.44 3.70 B,G,J,K,Y,Z

none

J

18.14 3.47 none

H

K

16.84 5.39 none

E,H

L

19.10 4.26 G,Y

none

Y

15.79 4.30 none

A,B,C,D,E,F,H

Z

17.20 3.78 none

H

Appendix Table 3 Communication about health and safety
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Installation

Mean

SD More favourable than Less favourable than

A

21.37 6.84 none

none

B

22.27 6.81 none

none

C

23.57 6.46 none

none

D

20.89 6.78 none

E,H

E

24.45 6.54 D,G

none

F

21.68 6.20 none

none

G

19.40 5.83 none

E,H

H

26.19 6.55 D,G,J,K

none

J

20.47 5.25 none

H

K

20.00 9.34 none

H

L

22.35 6.25 none

none

Y

20.74 7.14 none

none

Z

23.20 7.61 none

none

Appendix Table 4 Job satisfaction
Installation

Mean

A

34.65 4.22 G,K,Y

SD More favourable than Less favourable than
none

B

33.52 6.01 G,K,Y

H

C

34.34 4.31 none

G,K,Y

D

33.91 5.96 G,K,Y

none

E

35.61 5.46 F,G,J,K,L,Y

none

F

32.23 6.25 G,K

E,H

G

28.32 5.77 none

A,B,C,D,E,F,H

H

37.68 4.32 B,F,G,J,K,L,Y

none

J

31.80 4.72 none

E,H

K

27.54 8.57 none

A,B,C,D,E,F,H

L

31.21 6.90 none

E,H

Y

29.17 6.99 none

A,B,C,D,E,H

Z

32.30 6.59 none

none

Appendix Table 5 Satisfaction with safety activities
Installation

Mean

SD More favourable than Less favourable than

A

29.24 6.87 K,Y

none

B

27.98 8.50 K

none

C

31.36 6.51 G,J,K,Y

none

D

28.78 7.19 K

none

E

31.39 6.70 G,J,K,Y

none

F

28.94 6.09 none

K

G

25.80 7.71 none

C,E,H

H

32.90 5.64 G,J,K,Y

none

J

25.14 6.37 none

C,E,H

K

22.28 9.08 none

A,B,C,D,E,F,H,L

L

29.15 6.51 K

none

Y

23.83 7.24 none

A,E,H,C

Z

27.67 7.35 none

none

Appendix Table 6 Perceived management commitment
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Installation

Mean

A

14.47 3.42 none

SD More favourable than Less favourable than
none

B

13.58 3.67 none

none

C

13.85 3.42 none

none

D

13.49 3.76 none

none

E

14.90 3.16 J,K,Y

none

F

14.62 3.22 J,K

none

G

14.31 3.14 none

none

H

14.63 2.74 none

none

J

12.43 3.03 none

E,F

K

11.76 3.84 none

E,F

L

13.69 3.31 none

none

Y

12.30 4.60 none

E

Z

14.20 3.69 none

none

Appendix Table 7 Perceived supervisor competence
Installation

Mean

A

13.12 2.78 none

SD More favourable than Less favourable than
HE

B

13.36 2.98 K

H

C

13.57 3.12 K

none

D

14.14 3.33 K

none

E

14.89 3.04 A,G,J,K,Y

none

F

13.53 2.83 K

none

G

12.38 2.90 none

E,H

H

15.63 2.54 A,B,G,J,K,L,Y

none

J

12.88 2.88 none

E,H

K

10.91 3.54 none

B,C,D,E,F,H

L

13.19 3.50 none

H

Y

12.28 2.42 none

E,H

Z

13.26 2.56 none

none

Appendix Table 8 Satisfaction with rules and safety implementation
Installation

Mean

SD More favourable than Less favourable than

A

2.27 0.30 none

E

B

2.16 0.23 none

none

C

1.89 0.27 none

none

D

2.29 0.25 none

E

E

1.77 0.21 A,D,G,J,K,L,Y

none

F

1.98 0.23 none

none

G

2.25 0.31 none

E

H

2.06 0.36 none

none

J

2.07 0.29 none

E

K

2.20 0.44 none

E

L

2.03 0.29 none

E

Y

2.26 0.41 none

E

Z

2.21 0.49 none

none

Appendix Table 9 Reporting willingness
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Installation

Mean

A

15.17 4.81 none

SD More favourable than Less favourable than
none

B

13.73 5.02 none

none

C

12.49 4.80 Y

none

D

13.48 5.18 Y

none

E

12.45 4.42 J,Y

none

F

13.82 5.55 none

none

G

15.28 5.94 none

none

H

12.77 5.08 Y

none

J

15.58 4.89 none

E

K

15.96 4.44 none

none

L

14.08 5.47 none

none

Y

17.24 3.80 none

C,D,E,H

Z

15.05 5.06 none

none

Appendix Table 10 General self-reported behaviour
Installation

Mean

SD More favourable than Less favourable than

A

6.73 1.85 none

none

B

6.30 2.61 Y

none

C

5.65 1.88 J,Y

none

D

6.35 2.37 Y

none

E

5.67 2.13 J,Y

none

F

5.83 1.96 Y

none

G

6.59 2.29 none

none

H

5.34 1.41 J

none

J

7.16 2.52 none

C,E,H

K

7.28 2.48 none

none

L

6.25 2.39 Y

none

Y

8.17 2.59 none

B,C,D,E,F,H,L

Z

7.15 2.74 none

none

Appendix Table 11 Self-reported behaviour under incentive / social pressure

143

Appendix: Mean scores on each OSQ dimension in 1999 and post-hoc
testing using the Tukey HSD test
Installation Mean SD

More favourable than Less favourable than

B

6.13 2.40 none

C,E,F,G,I,K,L,M

C

8.58 1.60 B

none

D

7.36 2.24 none

none

E

7.50 2.27 B

none

F

7.63 2.25 B

none

G

7.49 2.18 B

none

H

7.47 1.84 none

none

I

7.98 2.06 B

none

K

7.95 2.36 B

none

L

7.85 2.05 B

none

M

7.31 2.33 B

none

Q

7.48 1.66 none

none

R

7.45 2.06 none

none

Appendix Table 12 Involvement in health and safety
Installation Mean SD

More favourable than Less favourable than

B

44.82 7.67 none

E,F,H,I

C

49.38 4.90 none

none

D

46.96 7.25 none

E,H

E

51.22 8.43 B,D,K,L,M

none

F

48.95 6.16 B

none

G

47.86 7.96 none

none

H

52.56 5.23 B,D,K,L,M

none

I

51.47 7.11 B,K,L,M

none

K

46.73 7.39 none

E,H,I

L

46.74 7.31 none

E,H,I

M

45.37 6.09 none

E,H,I

Q

47.86 5.35 none

none

R

48.78 7.50 none

none

Appendix Table 13 Satisfaction with safety activities
Installation Mean SD
B
C

More favourable than Less favourable than

12.89 4.77 none

C,I

8.85 3.20 B,D,M

none

D

13.40 4.75 none

C,I

E

10.98 4.43 none

none

F

11.40 4.62 none

none

G

10.75 4.16 none

none

H

11.46 5.96 none

none

I

10.16 4.71 B,D,M

none

K

12.33 4.77 none

none

L

11.91 4.15 none

none

M

13.05 4.36 none

C,I

Q

11.35 4.29 none

none

R

11.10 4.98 none

none

Appendix Table 14 Work pressure
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Installation Mean SD

More favourable than Less favourable than

B

11.55 2.52 none

E

C

13.27 2.39 M

none

D

11.37 3.03 none

E

E

13.18 2.47 B,D,F,M

none

F

11.34 3.09 none

E,I,K

G

12.35 2.59 M

none

H

12.81 2.70 M

none

I

12.85 2.63 F,M

none

K

12.89 2.24 F,M

none

L

12.30 2.24 M

none

M

10.69 2.95 none

C,E,G,H,I,K,L,Q

Q

12.86 2.47 M

none

R

12.10 2.77 none

none

Appendix Table 15 Perceived OIM competence
Installation Mean SD

More favourable than Less favourable than

B

20.39 4.91 none

C,G

C

24.44 4.57 B

none

D

20.64 4.58 none

G

E

22.32 5.22 none

none

F

22.26 4.92 none

none

G

23.86 4.22 B,D

none

H

22.14 6.58 none

none

I

23.00 5.20 none

none

K

21.36 5.23 none

none

L

21.92 4.83 none

none

M

21.84 5.20 none

none

Q

23.26 4.68 none

none

R

21.80 5.62 none

none

Appendix Table 16 Perceived management commitment
Installation Mean SD

More favourable than Less favourable than

B

13.33 4.34 none

C,E,G,F,H,I

C

16.31 3.51 B,M

none

D

14.87 3.75 none

none

E

15.52 3.63 B,M

none

F

15.66 3.64 B,M

none

G

16.62 3.72 B,M

none

H

16.34 3.29 B,M

none

I

16.06 2.81 B,M

none

K

14.49 3.73 none

none

L

14.72 3.83 none

none

M

13.51 3.34 none

C,E,G,F,H,I

Q

14.18 3.46 none

none

R

15.25 4.29 none

none

Appendix Table 17 Perceived supervisor competence
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Installation Mean SD

More favourable than Less favourable than

B

14.38 3.31 none

none

C

15.08 3.45 none

none

D

14.04 2.92 none

none

E

15.33 3.34 none

none

F

15.38 2.96 none

none

G

15.46 3.39 none

none

H

15.43 3.53 none

none

I

15.81 3.25 none

none

K

14.36 2.76 none

none

L

14.60 3.79 none

none

M

14.43 3.44 none

none

Q

14.22 3.91 none

none

R

14.95 2.67 none

none

Appendix Table 18 Willingness to report / rule adequacy
Installation Mean SD

More favourable than Less favourable than

B

12.80 3.90 none

none

C

10.92 3.48 none

none

D

13.21 3.47 none

none

E

12.11 3.14 none

none

F

11.80 3.23 none

none

G

11.85 3.07 none

none

H

12.00 3.39 none

none

I

11.72 3.68 none

none

K

11.82 3.53 none

none

L

12.58 3.62 none

none

M

12.68 3.36 none

none

Q

12.09 2.99 none

none

R

13.37 4.06 none

none

Appendix Table 19 General safety behaviour
Installation Mean SD

More favourable than Less favourable than

B

3.70 0.99 none

none

C

3.35 0.75 none

none

D

3.62 0.91 none

none

E

3.50 0.91 none

none

F

3.34 0.72 none

none

G

3.33 0.63 none

none

H

3.47 1.08 none

none

I

3.33 0.80 none

none

K

3.44 0.91 none

none

L

3.41 0.78 none

none

M

3.51 0.80 none

none

Q

3.32 0.57 none

none

R

3.65 1.04 none

none

Appendix Table 20 Safety behaviour under incentives
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Installation Mean SD

More favourable than Less favourable than

B

25.91 5.20 none

C,E,F,G,H,I,K

C

30.38 6.14 B,M

none

D

27.83 5.13 none

H

E

30.51 6.02 B,M

none

F

28.78 5.47 B,M

H

G

30.41 4.86 B,M

none

H

32.46 6.21 B,D,F,M

none

I

31.12 6.66 B,M

none

K

29.58 5.60 B,M

none

L

28.98 5.45 M

none

M

25.44 5.17 none

C,E,F,G,H,I,K,L,R

Q

28.76 5.20 none

none

R

30.28 5.80 M

none

Appendix Table 21 Communication about health and safety
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Appendix: The SMQ items and coding in 1998
SECTION A: Health and safety policies
Corporate statement on health and safety
Code
Summation: each item is worth 0.1 to a maximum of 1.0
-Sets health and safety in context with other business objectives
-Makes a commitment to continuous improvement in health and safety performance
-Identifies the Director or key Senior Manager with overall responsibility for formulating and implementing the policy
-Has the signature and date of the Director or Chief Executive
-Explains the responsibilities of managers and staff
-Recognises and encourages the involvement of employees and safety reps
-Outlines the basis for effective communication
-Shows how adequate resources will be allocated
-Commits the leaders to planning and regularly reviewing and developing the policy
-Secures the competence of all employees and the provision of necessary specialist advice
Dedicated and fulltime H&S personnel offshore
Code
0.00: No dedicated staff
0.25: 1 or 2
0.50: 3 or 4
0.75: 5 or 6
1.00: > 6
Onshore position of HSE advisor
&
Offshore position of HSE advisor
Code
0.00: No dedicated staff
0.20: 6th or more
0.40: 5th
0.60: 4th
0.80: 3rd
1.00: 2nd
Does the corporate statement on H&S appear in your company annual report?
&
Does the corporate or the installation statement appear in any other reports you produce
&
Do you prepare a separate annual safety report?
Code
0: Yes
1: No
How is the health and safety policy communicated within the corporate organisation?
&
How is the health and safety policy communicated on this installation?
Code:
0.00: No means of communication
0.25: Indirect communication only e.g. posters
0.50: Limited indirect and direct communication e.g. handbooks and presentations
0.75: More extensive indirect and direct communication
1.00: Extensive direct and indirect communication, talks at regular intervals and/or well structured H&S committee
Do you have a system by which you can test employees knowledge of what is in the statement? If yes, how is this done?
Code
0.00: No
0.25: Informal isolated method
0.50: Formalised isolated method
0.75: Formalised not isolated method
1.00: Formalised not isolated method with evidence of consequence
Do you have disciplinary procedures in place for dealing with infringements of safety rules and regulations? If yes, under what circumstances?
Code
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Each criterion worth 0.2
-Abides by formalised procedure
-Abides by formalised procedure specific for H&S infringements
-Recourse to external bodies
-Correction presented as a learning process
-Summary dismissal possible or severe consequences available
Have disciplinary procedures been invoked on this installation during 1997?
Code
1 Yes
0 No
SECTION B: Organizing for health and safety
How are health and safety objectives established for this installation?
Code
Each criterion worth 0.25:
-Targets are set in advance through well structured process for each installation
-Personal accountability
-Objectives are designed to be continually improved
-Establishment of objectives covering all levels from upper management to shop floor
How do you communicate and assign safety responsibilities for the installation?
Code
Each criterion worth 0.25:
-Evidence of published accountability possibly with performance record
-Evidence of regular meetings when necessary and / or good committee structure
-Evidence of regular reissuing of responsibility through forums etc
-Evidence of site introductions and thorough training on initial appointment
How often during 1997 did the OIM visit the head office or the office of the onshore supervisor/manager?
&
How often during 1997 did the dept heads from the installation visit the head office or the office of the onshore supervisor/manager?
Code
0.00: No visits
0.25: 1 to 3 visits
0.50: 4 to 6 visits
0.75: 7 to 9 visits
1.00: 10 to 12 visits
How often during the same period were reviews of health and safety performance on the installation carried out?
Code
0.00: Never/unformalised
0.25: Quarterly or less
0.50: At least monthly
0.75: At least every two weeks
1.00: At least weekly
How regularly during 1997 did you assess and record H&S training needs for the installation?
Code
0.00: Never/unformalised
0.25: Quarterly or less
0.50: At least monthly
0.75: At least every two weeks
1.00: At least weekly
What percentage of targeted H&S training was completed during 1997?
Code
0 to 1 using percentage as proportion
Is the installation H&S performance rewarded? If yes, how is it appraised and rewarded?
Code
0.00: Not rewarded at the group level
0.25: Rewards may be offered but no specific policy exists
0.50: Rewards are offered but no financial incentive e.g. charity donation, prestige
0.75: Rewards are offered to the group directly
1.00: Extensive and formalised group reward scheme in operation
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SECTION C: Management commitment
With respect to step change initiative have you identified all managers who should have a Personal Safety Performance Contract?
Code
0: No
1: Yes
If yes what percentage of qualifying managers has a Personal Safety Performance Contract?
Code
Use percentage as a proportion from 0 to 1
How frequently during the year did senior onshore managers conduct health and safety tours on this installation?
Managing director;
Platform manager;
Business unit/Asset manager.
Code
0.00: No visits made
0.25: 1 to 3 visits
0.50: 4 to 6 visits
0.75: 7 to 9 visits
1.00: 10 to 12 visits
In general what was the purpose of the visits of these personnel? Did these safety tours involve face to face discussions with members of the
workforce?
Managing director
Platform manager
Business unit/ asset manager
Code
0.00: No visits made
0.25: Safety not mentioned and not face to face
0.50: Safety not mentioned and face to face
0.75: Safety mentioned but not face to face
1.00: Safety mentioned and face to face
How frequently during 1997 did the senior onshore managers attend safety committees on this installation?
Managing director
Platform manager
Business unit / asset manager
Code
0.00: Never
0.25: 1 to 3
0.50: 4 to 6
0.75: 7 to 9
1.00: 10 to 12
Are health and safety issues on the agenda at all routine management meetings on this installation and if so where do they come on the agenda?
Code
0.00: No
0.50: Yes. Other than first on agenda
1.00: Yes. First on agenda
SECTION D: Workforce involvement
What percentage of the total workforce on this installation have received formal training in risk assessment?
&
What percentage of staff on this installation attend a properly structured safety meeting once a month?
&
What percentage of constituencies are currently filled by trained reps?
Code
0 to 1 using percentage as proportion
How frequently during the year were safety reps on this installation given special training and briefings?
Code
0.00: Ad hoc or in reaction to incidents only
0.25: 1 to 3
0.50: 4 to 6
0.75: 7 to 9
1.00: 10 or more
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Are offshore employees actively involved in the following? Please describe how they are involved.
Carrying out risk assessments
Setting installation H&S objectives and or improvement plans?
Discussing the effectiveness of the H&S management system?
Discussing procedures and instructions for risk control
Proactive health and safety auditing
Code
For each area:
0.50: Low range of involvement
1.00: High range of involvement
Is the H&S performance of individuals working on the installation rewarded? If yes, how is it appraised and rewarded?
Code
0.00: Not rewarded
0.25: Rewards may be offered but no specific policy exists
0.50: Rewards are offered but no financial incentive
0.75: Rewards are offered to the individual but limited by the group
1.00: Rewards are offered at individual level not limited by group
Do you have a system in place for resolving the situation when problems disputes and conflicts arise about health and safety issues? If yes how
do you resolve the situation?
Code
0.00: No means of resolution cited
0.25: Informal means of resolution with no structure
0.50: Informal means of resolution with some structure
0.75: Formalised means of resolution hierarchically arranged
1.00: Formalised means of resolution arranged hierarchically and provision of "appeal" to external organisation
SECTION E: Health promotion and surveillance
What health promotion programmes have you in place?
Code
Each personal health measure awarded 0.2 up to 1
How do you communicate to the workforce about health issues which may affect them?
Code
0.00: No means of communication
0.25: Indirect communication only e.g. posters
0.50: Limited indirect and direct communication e.g. handbooks and presentations
0.75: More extensive indirect and direct communication
1.00: Extensive direct and indirect communication, talks at regular intervals
Did you have an occupational health plan for 1997? If yes, what percentage of your occupational health plan was completed?
Code
0 to 1 using percentage as proportion
SECTION F: Health and safety auditing
What percentage of H&S audits have been achieved against the audit review plan for this installation in the last year?
&
What percentage of corrective actions have been formally closed out against an agreed time scale for this installation in the last year?
&
Did you set H&S goals for this installation in the last year? If yes what percentage of H&S goals was achieved during the last year?
&
Did you set safety inspection targets for this installation in the last year? If yes, what percentage of targeted safety inspections was completed in
the last year?
Code
0 to 1 using percentage as proportion
How many contracting company management visits were there to this installation during the period of last year?
Code
0.00: None
0.25: 1 to 3
0.50: 4 to 6
0.75: 7 to 9
1.00: 10 to 12
If not known or vague no score is awarded
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Appendix: The SMQ items and coding in 1999
SECTION A: Health and safety policies
Corporate statement on health and safety
Code
Each criterion worth 0.1 to a maximum of 1.0:
-Sets health and safety in context with other business objectives
-Makes a commitment to continuous improvement in health and safety performance
-Identifies the Director or key Senior Manager with overall responsibility for formulating and implementing the policy
-Has the signature and date of the Director or Chief Executive
-Explains the responsibilities of managers and staff
-Recognises and encourages the involvement of employees and safety reps
-Outlines the basis for effective communication
-Shows how adequate resources will be allocated
-Commits the leaders to planning and regularly reviewing and developing the policy
-Secures the competence of all employees and the provision of necessary specialist advice
Dedicated and fulltime H&S personnel offshore
&
Dedicated and fulltime H&S personnel onshore
Code
0.00: No dedicated staff
0.25: 1 or 2
0.50: 3 or 4
0.75: 5 or 6
1.00: > 6
Does the corporate statement on H&S appear in your company annual report?
&
Do you prepare a separate annual safety report?
Code:
0: Yes
1: No
How is the health and safety policy communicated on this installation?
Code:
0.00: No means of communication
0.25: Indirect communication only e.g. posters
0.50: Limited indirect and direct communication e.g. handbooks and presentations
0.75: More extensive indirect and direct communication
1.00: Extensive direct and indirect communication, talks at regular intervals and/or well structured H&S committee
Do you have a system by which you can test employees knowledge of what is in the statement? If yes how is this done?
Code
0.00: No
0.25: Informal isolated method
0.50: Formalised isolated method
0.75: Formalised not isolated method
1.00: Formalised not isolated method with evidence of consequence
SECTION B: Organizing for health and safety
How are health and safety objectives established for this installation?
Code
Each criterion worth 0.25:
-Targets are set in advance through well structured process for each installation
-Personal accountability
-Objectives are designed to be continually improved
-Establishment of objectives covering all levels from upper management to shop floor
How do you communicate and assign safety responsibilities for the installation?
Code
Each criterion worth 0.25:
-Evidence of published accountability possibly with performance record
-Evidence of regular meetings when necessary and / or good committee structure
-Evidence of regular reissuing of responsibility through forums etc
-Evidence of site introductions and thorough training on initial appointment
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How often during July 98 to June 99 did the OIM visit the head office or the office of the onshore supervisor/manager?
&
How often during July 98 to June 99 did the dept heads from the installation visit the head office or the office of the onshore
supervisor/manager?
Code
0.00: No visits
0.25: 1 to 3 visits
0.50: 4 to 6 visits
0.75: 7 to 9 visits
1.00: 10 to 12 visits
How often during the same period were reviews of health and safety performance on the installation carried out?
Code
0.00: Never/unformalised
0.25: Quarterly or less
0.50: At least monthly
0.75: At least every two weeks
1.00: At least weekly
How regularly during the period June 98 to July 99 did you assess and record H&S training needs for the installation?
Code
0.00: Never/unformalised
0.25: Quarterly or less
0.50: At least monthly
0.75: At least every two weeks
1.00: At least weekly
What percentage of targeted H&S training was completed during the period June 98 to July 99?
Code
0 to 1 using percentage as proportion
Is the installation H&S performance rewarded? If yes, how is it appraised and rewarded?
Code
0.00: Not rewarded at the group level
0.25: Rewards may be offered but no specific policy exists
0.50: Rewards are offered but no financial incentive e.g. charity donation, prestige
0.75: Rewards are offered to the group directly
1.00: Extensive and formalised group reward scheme in operation
Is the HSE included in job descriptions?
Code
0: No
1: Yes
Are safety critical competencies included in job specs, recruitment selection criteria and performance appraisals?
Code
0.0: Not included in any
0.5: Yes included in some
1.0: Yes included in all
Do you have a NVQ programme or equivalent in place on this installation? If yes what percentage of the programme was achieved in the period
June 98 to June 99?
Code
0 to 1 using percentage as proportion
SECTION C: Management commitment
How frequently during the year did senior onshore managers conduct health and safety tours on this installation?
Managing director;
Platform manager;
Business unit/Asset manager.
Code
0.00: No visits made
0.25: 1 to 3 visits
0.50: 4 to 6 visits
0.75: 7 to 9 visits
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1.00: 10 to 12 visits
In general what was the purpose of the visits of these personnel? Did these safety tours involve face to face discussions with members of the
workforce?
Managing director
Platform manager
Business unit/ asset manager
Code
0.00: No visits made
0.25: Safety not mentioned and not face to face
0.50: Safety not mentioned and face to face
0.75: Safety mentioned but not face to face
1.00: Safety mentioned and face to face
Have line managers been told specifically that when there may be a conflict between safety and production a decision to err on the side of safety
will be supported by senior management?
Code
0: No
1: Yes
How are managers held accountable for their health and safety performance?
Code
0.0: Minimal accountability
0.5: Performance appraisal either annually or more frequent
1.0: Performance contract mentioned
SECTION D: Workforce involvement
What percentage of the total workforce on this installation have received formal training in risk assessment?
&
What percentage of staff on this installation attend a properly structured safety meeting once a month?
&
What percentage of constituencies are currently filled by trained reps?
Code
0 to 1 using percentage as proportion
How frequently during the year were safety reps on this installation given special training and briefings?
Code
0.00: Ad hoc or in reaction to incidents only
0.25: 1 to 3
0.50: 4 to 6
0.75: 7 to 9
1.00: 10 to more
Are offshore employees actively involved in the following? Please describe how they are involved.
Carrying out risk assessments
Discussing procedures and instructions for risk control
Health and safety inspections
Planning and making decisions about their work activities
Making decisions about safety issues
Investigating accidents
Getting feedback about lessons learned from accidents
Code
For each area:
0.50: Low range of involvement
1.00: High range of involvement
In what ways are employees encouraged to raise safety matters with their managers?
Code
0.00: Minimal encouragement
0.25: Limited routes available e.g. via safety reps only
0.50: More extensive routes for feedback
0.75: Extensive routes for feedback including documentation of comments
1.00: Open door policy substantiated by extensive feedback methods
What evidence is there to suggest that employees are raising safety matters with their managers?
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Code
0.00: No evidence
0.25: Informal method of recording input from employees
0.50: More formal method such as meeting minutes
0.75: More extensive evidence documented by formal method
1.00: Extensive evidence of formal accounting for safety suggestions and evidence of acting upon same
Is the H&S performance of individuals working on the installation rewarded? If yes, how is it appraised and rewarded?
Code
0.00: Not rewarded
0.25: Rewards may be offered but no specific policy exists
0.50: Rewards are offered but no financial incentive
0.75: Rewards are offered to the individual but limited by the group
1.00: Rewards are offered at individual level not limited by group
Do you have an employee safety suggestion scheme in place on the installation? If yes how many suggestions were received last year? How
many of these suggestions were taken up and acted upon?
Code
0.0: No
0.5: Yes. But complaints acted upon <1/2 of those received / Yes. But no data given
1.0: Yes. And complaints acted upon >1/2 of those received
SECTION E: Health promotion and surveillance
What health promotion programmes have you in place?
Code
Each personal health measure awarded 0.2 up to 1
How do you communicate to the workforce about health issues which may affect them?
Code
0.00: No means of communication
0.25: Indirect communication only e.g. posters
0.50: Limited indirect and direct communication e.g. handbooks and presentations
0.75: More extensive indirect and direct communication
1.00: Extensive direct and indirect communication, talks at regular intervals
Did you have an occupational health plan for 1998? If yes, what percentage of your occupational health plan was completed?
Code
0 to 1 using percentage as proportion
What provision is there for routine health surveillance of workers?
Code
0.0: Minimal: mandatory offshore medical only
0.5: Limited extra surveillance offshore
1.0: Extensive health monitoring and / or health scheme offshore
Are there facilities for health review on return to work after sickness?
Code
0 No
1 Yes
Is counselling, support and professional advice made available during periods of ill health or stress?
Code
0 No
1 Yes
Are there mechanisms for identifying and helping individuals with alcohol or drug related problems?
Code
0 No
1 Yes
SECTION F: Health and safety auditing
What percentage of H&S audits have been achieved against the audit review plan for this installation in the last year?
&
What percentage of corrective actions have been formally closed out against an agreed time scale for this installation in the last year?
&
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Did you set H&S goals for this installation in the last year? If yes what percentage of H&S goals was achieved during the last year?
&
Did you set safety inspection targets for this installation in the last year? If yes, what percentage of targeted safety inspections was completed in
the last year?
Code
0 to 1 using percentage as proportion
SECTION G: Operator contractor interfacing
Is there a fully endorsed joint statement of health and safety commitment for the shared activity on the target installation?
&
Have health and safety goals and objectives for the shared activity been defined?
&
Is there an agreed integrated organoogram?
&
If yes have key accountabilities and responsibilities been assigned and defined for all personnel on the organogram?
&
Have routine communication arrangements covering relevant areas of work execution been agreed?
&
Have the parties agreed a process for identifying and assessing health and safety hazards that may arise from shared activity?
&
Is there a system to confirm that all personnel involved in a shared activity have the necessary competencies to fulfil the requirements of their
jobs?
Code
0.0: No
0.5: Partly
1.0: Yes
How many contracting company management visits were there to this installation during the period of last year?
Code
0.00: None
0.25: 1 to 3
0.50: 4 to 6
0.75: 7 to 9
1.00: 10 to 12
If not known or vague no score is awarded

156

Appendix: The financial perspective questionnaire
Introduction
This questionnaire is part of a safety benchmarking project examining safety performance on North Sea
installations. The focus of this segment of the overall questionnaire package is estimation of the costs
of incidents and near misses. The structure of the questionnaire and definitions are based on the E&P
Forum Loss Costing Guidelines (Report No. 6.54/246, October 1996).
Unplanned expenditure resulting from incidents tends to be associated with the following:
· people
· assets
· production
· environment
These categories are used to disaggregate loss costs. Definitions for each sub-category follow the Loss
Costing Guidelines.

Further Guidance
1.

All incidents should be analysed, but special emphasis should be placed on those incidents at the
'high potential/high cost' end of the risk matrix.

2.

It is recommended that all incidents Rating 2 and above should be included.

3.

Criteria for deciding whether a type of cost should be included or not should be tested against the
following considerations:
· Is the cost readily associated with an incident?
· Is the cost tangible?
· Is the cost acceptable to company management?

4.

In addition to the main considerations above, incidents costs should
· be easy to compute
· come from existing reporting systems, processes and accounts

5.

If existing processes are such that a wide range of costs cannot be quantified or captured, then
accurate estimates should be made.

6.

Any data should relate to the calendar year 1997, where possible.
(contd. overleaf)
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Sub-categories cost definitions
1. People Related Costs
Definitions

Definition
No.
1.1

Sub-category cost

1.2

Medivac:

1.3
1.4

Medical Treatment:
Remedial actions:

1.5

Investigation:

The costs incurred investigating the incident, i.e. the payroll
component of personnel taken away from their usual work to
conduct the investigation, their travel expenses and
accommodation costs; and time lost by witnesses being
questioned about the incident.

1.6

Fines, penalties:

Any payments resulting from the incident - usually these costs
would be paid to authorities.

1.7

Legal:

Cost of employing legal advice required as a result of the
incident; possible court actions.

1.8

Insurance:

1.9

Business disruption:

Additional premiums as a result of assessed liability due to the
incident.
Those losses caused by the incident, e.g. additional cost to
company of supplying customers from another site;
unproductive equipment and plant.

Fatality Costs:

Costs associated with returning the victim to home base.
Burial costs. Family compensation. Company death benefits
(Note: pension payments to next-of-kin should not be
included.)
Cost of transporting the injured or sick to a doctor or hospital;
transport may be required to repatriate the victim home.
Costs of hospitalisation, surgery, therapy, after-care.
All those costs necessary to rectify the failures identified as
causing the incident, possible redesign costs of equipment,
commissions studies to overcome identified weaknesses.

(contd. overleaf)

158

Sub-categories cost definitions
Definition
No.
2.1
2.2

Sub-category cost

2.3

Replacement Costs:

2.4

Remedial Actions:

2.5

Investigation:

2.6

Legal:

2.7

Insurance:

2.8

Business Disruption

Asset Loss:
Equipment Loss:

2. Assets Related Costs
Definitions
The true cost of assets destroyed by the incident
The cost of equipment damaged or destroyed - companies may
have a standard figure or may use depreciated values
The total cost of purchase and positioning replacement assets
for those destroyed by the incident; rebuild costs may include
redesign, specialist advice. The costs of labour to repairs on
site should be recorded under the appropriate People category.
It may be necessary to charter special transport to get
replacements on site in timely manner. There may be
temporary hire costs of replacement equipment.
The costs incurred by undertaking all the recovery actions
necessary, e.g. hiring cleanup facilities, redesigning/modifying
equipment, plant, storage.
The costs incurred investigating the incident, i.e. the payroll
component of personnel taken away from their usual work to
conduct the investigation, their travel expenses and
accommodation costs; and time lost by witnesses being
questioned about the incident.
Cost of employing legal advice required as a result of the
incident; possible court actions.
Additional premiums as a result of assessed liability due to the
incident.
Those losses caused by the incident, e.g. additional cost to
company of supplying customers from another site;
unproductive equipment and plant.
(contd. overleaf)
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Sub-categories cost definitions
3. Production Related Costs
Definitions

Definition
No.
3.1
3.2

Sub-category cost

3.3

Gas Deferred:

3.4

Gas Deferred (time to
replacement):

3.5

Production Losses (Oil):

3.6

Production Losses (Gas):

3.7

Remedial Action:

3.8

Legal:

3.9

Fines/penalties:

Oil Deferred:
Oil Deferred (time to
replacement):

Total barrels of oil deferred due to incidents (in barrels).
Estimate the time to replacement for deferred production from
date of incident in days. Use average elapse time for multiple
incidents.
Total production of gas deferred due to incidents (in millions
of cubic feet).
Estimate the time to replacement for deferred production from
date of incident in days. Use average elapse time for multiple
incidents.
Losses due to clients cancelling orders because the incident
has disrupted supply. Report in barrels.
Losses due to clients cancelling orders because the incident
has disrupted supply. Report in millions of cubic feet.
The costs incurred by undertaking all the recovery actions
necessary, e.g. hiring cleanup facilities, redesigning/modifying
equipment, plant, storage.
Cost of employing legal advice required as a result of the
incident; possible court actions.
Any payments resulting from the incident - usually these costs
would be paid to authorities.
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