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1. Introduction 

The term 'safety culture' was first introduced by the International Nuclear Safety Advisory Group 
(INSAG) of the International Atomic Energy Agency in their report on Chernobyl Accident 
(reference 1). In a subsequent report referred to .is INSAG-4 (see reference 2), the group provided 
a definition of the term safety culture and the characteristics of an organisation which promote a 
good safety culture. The definition of safety culture given in INSAG-4 is 

"Safety culture is that assembly of characteristics and attitudes in organisations and individuals 
which establishes that, as an overriding priority, nuclear safety issues receive the attention war
ranted by their significance." 

This definition only addresses nuclear safety issues, however, the term safety culture should be 
seen as having a wider relevance and covering all safety issues both nuclear and conventional. 

This paper draws together a number of topics concerned with safety culture: the first part of the 
paper describes the characteristics of an organisation giving rise to a good safety culture as sug
gested in INSAG-4. The second part of the paper examines sources of information on the charac
teristics of organisations giving rise to good and poor safety performance including a study into the 
causes of a number of recent severe accidents such as Clapham Junction and Piper Alpha. The 
final part of the paper describes the means by which safety culture within an organisation may be 
measured and therefore controlled. This enables an organisation to provide for a good safety cul
ture and improve commercial performance by a process of continuous safety improvement elimi
nating the losses arising from poor safety standards. 

2. Characteristics of Safety Culture 

Safety culture has two general components. The first is a proper framework for the management 
of health and safety which is the responsibility of management. The framework consists of policy 
level issues and line management level issues outlined below and described in table 1. 

issues at the policy level comprise: 

i) statement of safety policy; 

ii) management structures; 

iii) resources; 

iv) self-regulation; 

v) commitment. 

Issues at the line management level comprise: 

0 definition of responsibilities; 

ii) definition and control of safety practices; 

iii) qualifications and training; 

iv) rewards and sanctions; 

v) audit review and comparison; 

vi) commitment. 
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The second component of safety culture is the attitudes of staff at all levels in responding to and 
benefiting from the framework described above. This is the responsibility of individuals. The res
ponse of all those who strive for excellence in matters affecting safety is characterised by the fol
lowing, described in table 1: 

i) a questioning attitude; 

ii) a rigorous and prudent approach; 

iii) communication. 

A good safety culture requires that beyond the strict implementation of good practices, all duties 
contributory to safety are performed correctly, with alertness, due consideration, sound judgement 
and with a proper sense of accountability. 

Attributes such as personal dedication, safety thinking and an inherently questioning attitude are 
intangible. However, these intangible attributes lead naturally to tangible manifestations which can 
be observed. These tangible manifestations act as indicators to gauge the quality of the safety 
culture within an organisation. Table 2 gives some of the tangible manifestations from INSAG-4 
related to: statement of safety policy; training; and attitudes of individuals. 

3. Characteristics of good and poor Safety Performance 

The previous section outlined the tangible manifestations demonstrating a good safety -ulture 
suggested in INSAG-4. This section relates these manifestations to the characteristics of organi
sations which give rise to good and poor safety performance suggested from a number of sources. 

The first of these sources is an investigation sponsored by Nuclear Electric into the causes of a 
number of severe accidents. The aim of the study was to determine the organisational characte
ristics which would have prevented these accidents. Table 3 outlines the accidents studied. Infor
mation on these accidents published in official sources was reviewed to assess the factors related 
to the management of safety which contributed to or caused these accidents. These factors were 
used to provide a set of organisational characteristics which would have prevented these acci
dents. These characteristics, which are given in table 4 are grouped into eight broad categories: 

i) 

«) 

iii) 

iv) 

v) 
vi) 

vii) 

business focus; 

management structure; 

communication strategy; 

commitment to safety; 

human resource management; 

appropriate technical understanding; 

training; 

viii) operating procedures. 

The organisational characteristics given in table 4 are very similar to the tangible manifestations of 
a good safety culture suggested in INSAG-4. They are also very similar to those generated by a 
separate study sponsored by the company into the characteristics of companies exhibiting good 
safety performance. 
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The Health and Safety Executive have recently produced guidance concerning the characteristics 
of organisations it views important in ensuring good safety performance, in a Health and Safety 
Series booklet entitled "Successful Health and Safety Management". This draws heavily on their 
experiences with companies exhibiting both good and poor safety performance. The guidance they 
provide is similar to both the findings in table 3 and to the manifestations of a good safety culture 
given in INSAG-4. 

The Advisory Committee on the Safety of Nuclear Installations (ACSNI) set up under the auspices 
of the Health and Safety Commission has a study group on Human Factors which has examined 
the role played by organisational factors and management in promoting nuclear safety (reference 
4). Their findings drew heavily on research literature on the subject. The organisational characte
ristics they suggest as promoting nuclear safety are similar to the findings in table 3 and tc the 
manifestations of a good safety culture given in INSAG-4. 

The above discussion shows there is now a strong body of evidence on the organisational charac
teristics which promote good safety performance and minimise the risk of accidents in companies. 
These characteristics embody the manifestations of a good safety culture suggested in INSAG-4. 

4. Measurement of Safety Culture 

The discussion of the previous section shows that promotion of a good safety culture will ensure 
good safety performance and minimise the riSK of accidents. There are strong commercial reasons 
for promoting a good safety culture because of the financial costs arising from a poor safety per
formance and frequent accidents. The cost of accidents even minor accidents can be large as 
highlighted in reference 5 as there are both direct costs arising from lost production, damaged 
plant and staff injury as well as indirect costs arising from business interruption and resources di
verted to the clean up operation and accident investigation and reporting. In order to provide and 
promote a good safety culture, the organisation has to manage and control safety culture through 
the same management system used for production. This is feasible because many of the issues 
identified in INSAG-4 as important to a good safety culture are the same management techniques 
used to promote production performance. 

For an organisation to be effective in managing safety culture the quality of the safety culture 
within the organisation has to be measured. There are a number of ways this may be achieved by 
assessing either the: 

i) consequences of a poor safety culture such as the number of accidents; 

ii) causes of accidents arising from a poor safety culture such as the number of unsafe acts and 
conditions revealed by plant inspections and audits; or 

iii) controls in place which provide for a good safety culture: eg the quality of training, safety 
talks, task instructions. 

The most effective means of assessing what an organisation is doing to promote a good safety 
culture is to measure the extent and quality of the controls in place which provide for such a safety 
culture. There are a number of commercial systems currently available which provide a measure 
of such features. Nuclear Electric is presently using one of these, the International Safety Rating 
System (ISRS) which is described below. 
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ISRS was adopted within Nuclear Electric about 4 years ago, initially to give better control over 
conventional safety. This system is highly regarded internationally and is used by well over 4000 
industrial companies throughout the world. It was devised to address ioss control and measure the 
extent and quality of safety management within an organisation using a systematic framework 
which has been shown to address many of the factors identified in INSAG-4 as reflecting a good 
safety culture. ISRS involves a systematic audit of site activities against criteria published by the 
company which developed the ISRS methodology. These criteria are derived from best internatio
nal practices in industrial companies and are regularly updated taking into account the experien
ces of the companies using ISRS such as Nuclear Electric. The criteria are grouped into 20 ele
ments which are described in table 5. The criteria are in the form of questions for which a definite 
answer can be given such as yes or no which are addressed to staff from the location manager 
through first line supervisors to plant operators. A set of typical questions is given in table 6. The 
answers to these questions are assigned a score from which an overall assessment of the extent 
and quality of safety management and thus safety culture can be derived. Thus, the use of ISRS 
provides location staff with a tool by which they can measure the quality of safety culture at their 
site. In addition, the criteria in ISRS provide guidance on positive actions which could be taken to 
allow staff to continuously improve the safety culture on their site, a process integral to improving 
the commercial success of a company. 

The use of ISRS is bringing benefits to the company. It is facilitating a change in attitudes to safety 
away from a culture based on reactive response to accidents to a proactive culture in which posi
tive actions to improve safety performance are promoted. In this way the use of ISRS is well 
suited to the company's process aimed at improving business performance as there is a consider
able synergy between the initiatives adopted as part of this process and those recommended in 
ISRS to improve safety performance. This is reinforcing the point that safety and business perfor
mance are integrally linked. There are also similar links with performance in overall quality and in 
environmental protection matters. The quantitative approach of ISRS is helping the company to 
prioritise and make more effective use of the initiatives in place to improve safety. This improves 
the clarity of the company's message on safety, improving both the communication of this mes
sage and the understanding by staff of their safety accountability. 
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Table 1: Elements of Safety Culture from INSAG-4 

Category 

Policy Level 

Manager's Level 

Elements 

Statement of Safety Policy 

Management Structures 

Resources 

Self-regulation 

Commitment 

Definition of Responsibilities 

Definition and Control of 
Safety Practices 

Qualifications and Training 

Rewards and Sanctions 

Topics 

- Declaration of corporate management's com
mitment to excellent performance in all activi
ties important to safety, making it plain that 
nuclear safety has the utmost priority, overriding 
if necessary the demands of production or con
struction schedules. 

- Accountabiities for the implementation of safety 
policies with clear reporting lines and simple in
terfaces. 

- Adequate resources to avoid undue haste or 
pressure through adequate staffing levels and 
training, proper equipment and facilities and 
available technical support. 

- Independent in-company review of practices 
that contribute to safety often by separate ma
nagement unit covering eg staff selection & 
training, plant modifications ana operating pro
cedures. 

• Corporate level commitment publiciy asserted 
and well known. 

- Senior managers need to review and take inte
rest in nuclear safety matters. 

- Responsibilities assigned to individuals, defined 
and documented in sufficient detail to prevent 
ambiguity. 

- Managers to ensure that individuals understand 
their responsibilities and those of colleagues. 

- Managers to define and control activities related 
to nuclear safety to ensure they are carried out 
in a rigorous manner. 

- Procedures to be clear and form an integral 
series and subjected to formal scrutiny. 

- Selection procedures to establish suitability of 
personnel. 

- Training and periodic retraining with assessment 
of technical competence to provide for staff 
competence. 

- Managers to encourage, praise and seek to 
provide tangible reward for particularly com
mendable attitudes in safety matters. 

• Errors committed seen as a source of expe
rience from which benefit can be derived. 
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Manangefs Level 

Individual's Level 

Audit, Review and Compari
son 

Commitment 

Questioning Attitude 

Rigorous & Prudent Approach 

Communication 

- Regular internal reviews of eg staff selection & 
training, working, practices and quality assur
ance systems, augmented by independent re
views. 

- Evaluation of technical developments and ope
rational experience. 

- Managers to demonstrate their commitment to 
safety culture and encourage it in others by their 
attitude and example. 

- Do 1 understand my task and responsibilities, 
and those of others? 

- What could go wrong, what are the conse
quences and what should 1 do if a fault occurs? 

- Understanding and complying with work proce
dures devoting attention to orderliness, timeli
ness and housekeeping. 

• Stoping and thinking if a problem arises, see
king help if needed. 

• Obtaining and transmitting useful information 
from others. 

- Reporting results of work both routine and ur-
usual. 

- Suggesting new safety initiatives. 
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Table 2: Tangible Evidence of a Safety Culture from INSAG-4 

Element 

Statement of Safety Policy 

Training 

Attitudes of individuals 

Tangible Evidence 

- Has a safety policy statement been issued? Is it clear? Does the 
policy express the overriding demand for nuclear safety? 

- Is it brought to staff attention from time to time? 
- Is it consistent with the concept of safety culture presented in 

INSAG-4? 
- Are managers and workers familiar with the safety policy and can 

staff cite examples that illustrate is meaning? 

- Does all critical training and retraining culminate in formal assess
ment and approval for duties and what is the proportion of operating 
staffs time devoted to training? 

- What resources are allocated to training? 
- Is the quality of training programmes assessed at corporate and plant 

management levels? 
- How frequently are production requirements permitted to interfere 

with scheduled training? 
- Do staff understand the significance of the operating limits of the 

plant and their areas of responsibility? 
- Are staff educated in the safety consequences of the malfunction of 

plant items? 
- Can training staff cite examples of operating errors that have re

sulted in modifications to a training programme? 
- Do training programmes address safety culture? 

- Are staff aware of the management commitment to safety culture? 
- Can personnel state ways in which safety might be prejudiced by 

their own erroneous actions? 
- Can staff clearly enunciate their own responsibilities? 
- Are laid down procedures followed strictly even when quicker 

methods are available? 
- How attentive are staff to the completeness and accuracy of records, 

logbooks and other documentations? 
- What steps would staff take if they observed actions that might re

duce safety margins? 
- What attitude do individuals take towards their own mistakes that 

might prejudice safety? 
- Do staff use the mechanisms for reporting on safety shortcomings 

and suggesting improvements? 
- Do staff respond satisfactorily to the investigation of safety prob

lems? 
- Do control room staff show a watchful and alert attitude at all times? 
- Are staff aware of the system of rewards and sanctions relating to 

safety matters? 
- Do staff make maximum use of training opportunities? 
- Do staff stop and think when facing an unforeseen situation? 
- Do staff participate in peer reviews of safe activities aimed at re

ducing human errors? 
- Do staff communicate their experience effectively to other indivi

duals and groups? 



Safety Culture: The concept and its practical application 27 

Table 3: Details of Severe Accidents Studied 

Title 

Flixborough 

Three Mile Island 

Challenger 

Chernobyl 

Herald of Free Enterprise 

King's Cross Underground Fire 

Camelford 

Piper Alpha 

Clapham Junction 

Date 

01.06.1974 

28.03.1979 

28.01.1986 

26.04.1986 

06.03.1987 

18.11.1987 

06.07.1988 

06.07.1988 

12.12.1988 

Detail 

An explosion occurred at Flixborough chemical 
works which virtually demolished the plant and 
claimed 28 lives. 

Loss of coolant at the Three Mile Island PWR plant 
2, Pennsylvania, USA, caused serious plant dam
age but little radiation release. 

Space shuttle Challenger exploded soon after lift
off killing all the crew. 

Explosion occurred at a nuclear power plant at 
Chernobyl causing significant radiation release and 
a number of deaths. 

RoRo ferry Herald of Free Enterprise capsized 
shortly after leaving Zeebrugge Harbour. 

Fire started in King's Cross underground station 
shortly after the evening rush hour which claimed 
31 lives. 

Aluminium sulphate was put in the wrong tank at 
Lowermoor water treatment works in Fowey district 
and entered the water supply. 

Explosion and fire occurred on off-shore platform of 
Occidental Petroleum Caledonia Limited which 
claimed 166 lives. 

A train ran into the back of a stationary train just 
south of Clapham Junction and then into an 
oncoming train. 
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Table 4: Organisational Characteristics to Prevent Severe Accidents Studied 

Category 

Business Focus 

Management Structure 

Communication Strategy 

Commitment to Safety 

Management & Organisation Factors 

- Correct hierarchy of business priorities. 

- Resource allocation to safety. 

- Top management accountability for safety. 

- Investment strategy. 

- Corporate safety strategy. 

- Willingness to finance training. 

- Clearly defined functional responsibilities. 

- Clear interface between contractors and core. 

- Effective safety organisation, characterised by autonomy, 
authority & professionalism. 

- Line management possessing safety accountability. 

- Clear reporting lines. 

- Managed organisational development & change. 

- Formal two-way communication system. 

- Employee involvement and trade union consultation. 

- Communication structure matches organisation structure. 

- Management led communication, organisation wide & consis
tent. 

- Safety promotions/campaigns/publicity. 

- Positive reporting system. 

• Monitoring safety performance. 

- Rigorous accident investigation & follow-up. 

• Corporate safety policy, support and guide-lines. 

- Top management safety accountability. 

- Co-ordinated/integrated design & planning with safety depart
ment involvement. 

• Enforcement of safety rules. 

- Audit, inspection & process monitoring. 

• Independent audit. 

- Change management. 

- Test control. 
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Human Resource Management 

Appropriate Technical Under
standing 

Training 

Operating Procedures 

- Manpower planning mechanisms. 

- Professional, systematic recruitment & selection. 

- Enforcement of safety standards. 

- Strategic management of employee relations. 

- Strategic rewards & retention practices. 

- Use of job & team specifications. 

• Individual appraisals. 

- Line management led selection. 

• Systematic training needs analysis. 

- Line management accountability for training. 

• Induction, or appointment, refresher & emergency training. 

- Evaluation of training effectiveness. 

- Management commitment to training. 

- Suitably qualified staff & training records. 

- Senior, middle & supervisory management training. 

- Appropriate equipment. 

• Personal protective equipment. 

- Quality awareness programme. 

• Conformance in specification. 

- Documented quality system/risk analysis. 

- Hazard control system. 

- Documented & established operating & procurement proce
dures. 
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Table 5: Elements of International Safety Rating System 

Element 

Leadership and Administration 

Management Training 

Planned Inspections 

Task Analysis 

Accident/Incident Investigations 

Task Observations 

Emergency Preparedness 

Organisational Rules 

Accident/Incident Analysis 

Employee Training 

Personal Protective Epuipment 

Health Control 

Programme Evaluation System 

Engineering Controls 

Details 

Leadership is an essential element in safety management par
ticularly the visible demonstration of commitment by all mana
gers and supervisors. 

In order to provide effective leadership of the safety pro
gramme, all managers require instruction in safety management 
principles and techniques. 

The pre-loss identification of hazardous conditions, is the 
planned and systematic inspection of the workplace, plant, 
equipment etc. 

The systematic analysis of tasks to identify the hazards present 
and produce standards and procedures to minimise them. 

The examination of undesired events which caused actual in
jury, loss or were near misses with loss potential. The object is 
to provide feedback to improve the safety programme. 

A technique of constructive observation of tasks to ensure that 
they are performed safely and efficiently. 

Prompt, effective emergency response reduces accidental 
losses and the consequences of natural and man-made disas
ters. 

Effective rules serve as guidelines to employee behaviour. This 
element covers general rules, specialised work rules, the permit 
for work system and procedures. 

Methodical examination of the causes and actual consequences 
of undesired events. 

Provision of training for employees to provide them with the 
competency and proficiency to perform their work in compliance 
with standards of safety, quality and production. 

Often referred to as the "last line of defence". It is important that 
PPE is used properly and in accordance with established stan
dards covering provision, use, storage and maintenance. 

All potential health hazards in the work environment are to be 
recognised, evaluated and controlled. 

Comprehensive evaluations are necessary to verify that the 
safety programme and physical conditions comply with establi
shed standards. 

Engineering controls are a pre-contact method of accident con
trol, which eliminate hazards before people are exposed by en
suring proper design and installation of new plant and modifi
cation to existing systems. 
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Personal Communications 

Group Meetings 

General Promotion 

Hiring and Placement 

Purchasing Controls 

Off-the-Job Safety 

One to one exchanges of information between staff, one of 
whom has greater knowledge of a particular task or subject, 
particularly between supervisor and employee. 

Method of ensuring successful supervisor/employee communi
cations. Meetings must include all employees on a regular and 
frequent basis. 

Objective is to reinforce safety awareness and attitudes 

Ensuring that the recruitment process and placement of em
ployees considers their physical and mental suitability for the 
work they are expected to perform. 

Ability to control workplace losses resulting from substandard 
equipment, materials and services. 

Off-the-job safety statistics show that more employees are dis
abled outside work than at work. It benefits both employee and 
employer to minimise these injuries. 
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Table 6: Typical Questions Used in ISRS 

- Does the organisation have a general policy statement reflecting management's commitment 
to safety and health/loss control? Is it signed by chief operating manager on site? Does it in
clude personal injury, property damage, occupational health, fire, security and compliance 
with legislation? 

- Have written standards for management performance in safety and health/loss control been 
established? 

- How frequently are general meetings held at all levels of management in which safety and 
health/loss control is a significant part of the agenda? 

- Does the senior manager support the general policy by letters or memos to all employees at 
least quarterly? 

- How frequently does the senior manager make safety and health/loss control tours? 

- Are safety and health/loss control responsibilities clearly defined in every manager's job de
scription? 

- Is their a written standard requiring safety and health/loss control training for management 
personnel? What is the length of such training? 

- Are planned general inspections conducted? Are all areas needing inspection identified, 
responsibility to conduct planned inspections assigned, frequency of inspections established, 
inspections made, inspection checklists used? 


