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Summary

The specific objective of the research was to evaluate proprietary audit
systems. Proprietary audit systems comprise question sets containing
approximately 500 questions dealing with selected aspects of health and
safety management. Each question is allotted a number of points and

an organisation seeks to judge its health and safety performance by the
overall score achieved in the audit.

Initially it was considered that the evaluation method might involve
comparing the proprietary audit scores with other methods of
measuring safety performance. However, what appeared to be missing
in the first instance was information that organisations could use to
compare and contrast question set content against their own needs.

A technique was developed using the computer database FileMaker
Pro. This enables questions in an audit to be sorted into categories
using a process of searching for key words. Questions that are not
categorised by word searching can be identified and sorted manually.
The process can be completed in 2-3 hours which is considerably faster

:ihan manual categorisation of questions which typically takes about 10
ays.

The technique was used to compare and contrast three proprietary
audits: ISRS, CHASE and QSA. Differences and similarities between
these audits were successfully identified. It was concluded that in
general proprietary audits need to focus to a greater extent on
identifying strengths and weaknesses in occupational health and safety
management systems. To do this requires the inclusion of more
probing questions which consider whether risk control measures are
likely to be successful.

Key Words: health and safety, health and safety management, health

and safety auditing, health and safety monitoring, health and safety
performance.
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CHAPTER 1

Research Aims

1.1 Introduction

In the 1980s few organisations audited their health and safety
arrangements using formal audit systems. Organisations generally
collected accident data only. The work of health and safety
professionals was often unfocused and reactive. The introduction of
proprietary audit systems! presented an opportunity to change this by
providing information and impetus for pro-active safety management.
However, first impressions of proprietary audits were that they were
generally too onerous and many of the questions were either difficult
to understand or ambiguous. They boasted that they were very
thorough and suitable for all organisations but was this true? It was
difficult to ascertain from their publicity and introductory chapters

exactly what a proprietary audit included and their relative strengths

and weaknesses.

1.2 Research aims

The specific objective of the research was to evaluate proprietary audit
systems. Initially it was considered that this might involve comparing

the proprietary audit scores with other methods of measuring safety

IProprietary audit systems comprise question sets containing approximately 500
questions dealing with selected aspects of health and safety management. Each
question is allotted a number of points and an organisation seeks to judge its health and
safety performance by the overall score achieved in the audit.

16



performance. However, what appeared to be missing in the first
instance was information that organisations could use to compare and
contrast question set content against their own needs. This research
therefore sought to design and develop a method for analysing the
style and content of proprietary audit question sets. A key requirement
of the method was that it was objective and that the analysis could be
carried out rapidly for instance, in about 2-3 hours. Thus the aim was
to develop a computer-aided method. Detailed content analysis by

other methods might typically take 10 days.

1.3 Structure of thesis

The thesis chapters are as follows:

Research Aims

Development of Health and Safety Management
Auditing

Proprietary Health and Safety Audits
Elements of a Successful Audit
Evaluating Audit Systems

Print Based Categorisation

Artificial Intelligence and Word Profiling
Workplace Assessment

Multi-tagging

Database Development

Database Results

Discussion

Conclusions and Further work

el AN R

O o S S N
= W= o

Chapter 2 offers an account of health and safety management as it has

developed in the United Kingdom. Chapter 3 covers the role of

17



auditing within structured health and safety systems. An account of

the background to, and content of, available proprietary audits is given
in Chapter 4. Three of the audits described, namely the International
Safety Rating Scheme (ISRS), the Complete Health and Safety
Evaluation (CHASE) and the Quality Safety Audit (QSA) were analysed
in detail. Chapter 5 considers elements of a successful audit and
Chapter 6 how audits can be evaluated . Chapters 7 to 12 cover the
research work that was carried out over a period of six years to
categorise and evaluate proprietary audit question sets. Results are

discussed in Chapter 13 and, conclusions and recommendations for

further work in Chapter 14.

18



CHAPTER 2

The Development of Health and Safety
Management

2.1 Robens Report

Since the publication of the Robens Report? in 1972 (Department of
Employment, 1972) it has been recognised that health and safety must
be managed pro-actively. Organisations can no longer expect
government inspectors to tell them what to do or to be provided with
prescriptive legislation which details all requirements for all

industries. As Robens said:

“the primary responsibility for doing something about the present
levels of occupational accidents and disease lies with those who
create the risks and those who work with them”.

This has lead to the birth of what is termed ‘self-regulation’. Essentially

organisations should develop an OH&S management system in order

to achieve self-regulation in their workplaces.

The committee envisaged that self-regulation required in particular:

(i) the acceptance and exercise of appropriate responsibilities at all
levels;

(ii) Dbetter systems of safety organisation;

(iii) more management initiatives;

2A committee of inquiry chaired by Lord Robens was appointed in 1970 by the Secretary
of State for Employment and Productivity to review the provision made for the safety
and health of persons in the course of their employment and to consider whether any

changes were needed in the scope or nature of legislation and the nature and extent of
voluntary action concerned with these matters.
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(iv) more involvement of workpeople themselves.

To progress towards self-regulation they identified three pre-requisites:

(i) awareness of the importance of the subject of safety and health at

work;
(ii) responsibilities, legal and otherwise clearly defined;
(iii) the nature of the problems must be methodically assessed, and the

assessments translated into practical objectives and courses of

action.
2.2 The adoption of self-regulation by industry

Industry was slow to adopt the principles of self-regulation. It did not
adopt safety managemeﬁt techniques because the legislation that
followed the Robens’ report did not require them to do so explicitly.
There is a duty in the Health and Safety at Work etc. Act 1974
(Great Britain, 1974) for employers to have a written health safety
policy as advocated by Robens. This requires a statement of intent,
responsibilities to be defined and arrangements for health and safety.
The Health and Safety at Work etc. Act 1974 (HSW Act) laid out the
broad form workforce involvement might take but was silent on

management organisation (Dawson 1988)
2.3 Encouragement by the Health and Safety Executive

The Health and Safety Executive (HSE) sought to promote the concept
of OH&S management. In 1981 they published “Managing Safety”
(HSE, 1981) an occasional paper prepared by their Accident Prevention
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Advisory Unit (APAU). It emphasised the importance of managers
taking responsibility for health and safety and the need to set

objectives, organise and measure health and safety performance.
2.4 Enforcement of health and safety legislation

In 1985 the Health and Safety Commission (HSC) (1985) proposed a
new approach to HSE enforcement based on work carried out with
APAU. They envisaged that the HSE could formalise arrangements
under which many more firms could satisfy them in a general way as
to their safety policies and conduct, without the need for continuous
intervention. For organisations to participate in this scheme they

suggested that the following would be necessary:

* they must have a comprehensive health and safety policy;

* organisational arrangements must be acceptable and the
management must be competent;

*  appropriate resources must be available for health and safety;

. they must have securely established specialist health and safety

expertise in-house;

they must have active trade union involvement in safety and

health with positive employee commitment;

they must have a satisfactory recent record in relation to accidents

and ill-health;

arrangements must be fully acceptable both to the employer and

the employee representatives concerned.
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This scheme was seen by some, Church (1986) as self-enforcement
rather than a practical development of the self-regulation. The
Commission (1989) later admitted that its scheme for ‘safety assurance’
was not widely attractive to employers and was strongly opposed by

trade unions. They therefore switched their attention to supporting

the development of structured safety systems.
2.5 Structured safety systems

The first safety system model proposed in the UK was by HSE (1991) in
guidance note HS(G)65 on ‘Successful Health and Safety Management'.
The guide was prepared by APAU and involves the application of the
principle of total quality management3 (TQM) to health and safety, the
prevention of accidents before injuries occur. OH&S Management was
described in terms of five elements: policy, organising, planning and
implementing, measuring performance and reviewing performance.
Each stage is linked to auditing to show that it is necessary to check
that objectives have been achieved. The elements of successful health

and safety management as categorised in HS(G) 65 are shown in Figure
2.1

3 Often referred to as quality assurance was founded by Juran (1975) who considered

that careful measurement and analysis could reveal defects before a product was
completed
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Figure 2.1 Elements of OH&S management (HSE 1991)
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Policy
HSE (1991) states that:

“Effective health and safety management demands
comprehensive health and safety policies which fulfil the spirit
and the letter of the law, which are effectively implemented and

which are considered in all business practice and decision
making.”

Policies should recognise:

* that health and safety can contribute to business performance and

that there is a connection with quality assurance;

that there must be a systematic approach to risk assessment and

control and that risk control should be understood;
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that leaders must develop an organisational structure and

culture* that supports risk control and the full participation of all
members of the organisation;
the need to plan and provide resources for implementation of risk

control;

that the organisation must be responsive to internal and external

change;

the need to scrutinise and review performance so as to learn from

experience.

Organising

Organisations should secure control, encourage co-operation, effective

communication and competence (HSE 1991). Control can be achieved

by:

managers leading by example;

allocating clear responsibilities for policy formulation,
development, planning, implementation of plans, reporting on
performance and reviewing health and safety activities;

allocating health and safety responsibilities to line managers with
specialists acting as advisers;

ensuring that those responsible have the necessary authority,
competence and resources;

ensuring that individuals are held accountable for their health

and safety responsibilities and are motivated by target setting and

positive reinforcement;

4“the safety culture of an organisation is the product of the individual and group
values, attitudes, perceptions, competencies, and patterns of behaviour that determine

the commitment to, and the style and proficiency of, an organisation’s health and
safety management.” (HSC 1993)
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e  providing adequate supervision, instruction and guidance;
* ensuring that payment and reward systems do not cause conflict

between output targets and health and safety requirements.

Co-operation of employees and safety representatives can be
encouraged by informal and formal arrangements to involve them in
policy development, planning, and implementation, measuring,
auditing and reviewing performance. Effective communication can be
achieved by visible behaviour, written material and face-to-face
discussions. Competence through recruitment, selection, placement,

transfer and training and the provision of adequate specialist device.

Planning

Organisations should draw up plans and set performance standards
(HSE 1991). They should establish priorities for the provision and
maintenance of control measures by carrying out risk assessment.
Objectives should be identified and targets set for their achievement
within a specific period. Performance standards should:

*  be based on hazard identification and risk assessment;

take legal requirements as the minimum standard;
* consider elimination of risks by substitution of safer premises,
plant or substances in preference to risk control. If this is not
reasonably practicable engineering controls should be adopted in
preference to safe systems of work or personal protective
equipment. Temporary control measures should be adopted

where satisfactory control cannot be achieved immediately;

consider risks to employees and non-employees;
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* be documented, the detail of the documentation reflecting the

degree of risk.

Measuring Performance

Organisations should undertake active monitoring and reactive
monitoring (HSE 1991). Active monitoring should measure the
achievement of objectives and specified standards. High risk areas
should be monitored in more depth and/or more frequently. Reactive
monitoring is the collection and analysis of accident data (injuries and
ill-health, damage to property, near-misses) and weaknesses or
omissions in performance standards. Monitoring information should
be evaluated by persons competent to identify a risk to health and
safety. Both immediate and underlying causes of events should be
considered and referred to the level of management with authority to

initiate the necessary remedial action.

Auditing and reviewing performance
Learning from experience through the use of audits and performance
review enables organisations to maintain and develop their ability to

manage risks to the fullest possible extent (HSE 1991). Auditing is

considered in more detail in Chapter 3.

2.6 Support for HSE’s management model

Following ‘Successful health and safety management’ (HSE 1991) other
organisations have proposed similar models of OH&S Management.

These organisations include the Advisory Committee on Safety in
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These organisations include the Advisory Committee on Safety in

Nuclear Installations (ACSNI) Human Factors Study Group (HSC 1993)

and the British Standards Institution in the draft British Standard
Guide to OH&S Management System.

ACSNI in its third report on organising for safety (HSC 1993) proposed
the inclusion of the following elements:

* Policy and planning

* Organisation and communication

e Hazard management

*  Monitoring and review of safety performance

Differences from HS(G)65 are that planning is linked to policy,
organisation includes communication, hazard management is
included explicitly whereas in HS(G)65 it is part of ‘planning and
implementing’ and the term monitoring is used instead of measuring

performance. Auditing is not included in HSC (1993)

The British Standards Institution (BSI 1995) in its draft guide to OH&S

Management Systems proposes the following elements of a successful

health and safety management system:
* initial and periodic status review
*  policy and objectives

* organising

* planning and implementing

measuring performance
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HSE (1991) because the authors decided after study to follow the

framework of this document. The guide is a draft, a decision has yet to

be made as to whether it will be adopted as a British Standard.
2.7 Regulations on health and safety management

In 1992, as members of the European Union (EU), the United Kingdom
were required to implement a framework directive on health and
safety. To satisfy this requirement the Management of Health and
Safety at Work Regulations 1992 (MHSWR) (Great Britain, 1992) were
introduced in the UK. These regulations required employers to carry
out risk assessments in order to decide priorities and set objectives for
hazard elimination and risk reduction. They gave further impetus to

the concept that it is necessary to manage health and safety and that

strategies should be based upon pro-active risk assessment.

2.8 Future developments

HSC (1994) has concluded its review of health and safety legislation
started in 1992 and will seek to implement the findings. The review
was undertaken by a number of industry task groups who looked at the
legislation which applied to their particularly industry. In general
there appears now to be a desire to return to the architecture of health
and safety legislation proposed by Robens. Some European directives
have required too much prescriptive legislation and there is a need to
return to goal setting regulations based upon sound cost-benefit and
risk assessment. It is suggested that voluntary improvement should be

encouraged by use of health and safety management specifications,
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guidelines and accreditation bodies such as ISO 9001 (HSC 1994).

Although excessive bureaucracy should be avoided.
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CHAPTER 3

Auditing

3.1 Introduction

Traditionally health and safety performance was measured only by

accident data. According to Booth (1993) accident data as a performance

indicator:

* measures failure, not success
* exhibits random fluctuations (there may not be enough accidents to
establish statistically significant trends)

* involves a time delay before the effectiveness of control measures

can be established
* does not measure chronic affects
* measures the number of injuries, not the number of accidents
* may be affected by the time different people spend off work for a
given severity of injury
e are difficult to compare across sites, and with published data
may be misleading because some accidents may not be reported, and
there may be hidden differences in reporting criteria
provide evidence only of what has already gone wrong. They may
be poor predictors of future performance
are particular limited as a performance measure in major hazard

industries where accidents may be rare, but the potential

consequences disastrous
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* do not assess the timeliness, or the cost-effectiveness, of health and

safety effort

Auditing may not overcome all these problems but is a more proactive

method of assessing health and safety performance and can measure

success as well as failure.
3.2 Systematic approach

Since the early days of Robens, auditing has been seen as a key element
of health and safety management. Robens said that there is a need to
assess methodically problems and that in the opinion of the committee
too few firms made use of diagnostic and predictive techniques such as
safety sampling or hazard analysis, or safety audits. They concluded
that employers should adopt a more scientific and systematic approach
to accident prevention rather than rely on ad hoc patching up of
deficiencies which injury accidents bring to light. In HSE (1981) the
absence of measurement of health and safety performance was given as
the main reason why commitment to health and safety expressed by

top management in organisations surveyed was not actively pursued.

3.3 Accident Inquiries

Recent accident inquiries have commented on the importance of
monitoring safety and suggested that auditing is carried out. The
following are extracts from the investigation into the King’s Cross

Underground Fire (Department of Transport, 1988) and the Piper
Alpha Disaster (Department of Energy, 1990).
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“London Regional Transport should be directed to develop a system
of safety reporting which would satisfy their Board that London
Underground has in place satisfactory measures to ensure safety of
operation. Such reporting should include an independent
assessment of hazard from fire, congestion and other aspects that

London Regional Transport identifies.  Quantifiable objectives
should be set whenever possible.”

“If the internal audit has become the yardstick by which financial
performance is measured then the safety audit should become the
yardstick by  which  safety is measured. Only with such a
management tool can the Board, and hence the general public be
satisfied that aspects of safety are maintained at the right level.”

“Common sense and experience of what happened on Piper indicate
that it is not enough to set up a systematic approach to safety and put
it into operation. There is a plain need to review and up-date the
system in the light of experience both of the operator and of the
industry. It is also necessary to “audit” the extent and quality of
adherence to the system and to “verify” that its results are in practice
satisfactory.(p.358)"

3.4 Company annual reports

Section 79 of the HSW Act allowed regulations to be made to require
companies to publish health and safety performance data in their
annual reports (Dawson, 1988). These regulations were not made and
although including such information is regarded as best practice
(Whitmore, 1995) it is not always done. The following is an extract

from the annual report of Courtaulds (1995).
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“The improved level of safety performance reached in 1993/94
was maintained through the past year, and some further progress
was made. Fundamental to such progress is detailed attention to
investigating the causes of accidents and the training of all
managers to observe and prevent the unsafe acts which underlie
the majority of them. These safety auditing techniques were
introduced to Courtaulds two years ago by the DuPont
programme, which was completed during 1994/95. The training of
all managers in safety to National Examination Board in
Occupational Safety and Health (NEBOSH) Certificate standard
continued. Particular emphasis has been placed on the needs of
managers in the Asia-Pacific businesses, where rapid
development has entailed the induction of many new employees.
At the same time, the health, safety and environment support
provided for these businesses has been strengthened significantly.
Across the Company as a whole, the programme of upgrading
process safety standards to best international practice continued

with the introduction of a series of new engineering codes of
practice “

This statement is far more detailed than most that appear in annual
reports. Reference to safety performance and inclusion of accident data

and audit data in annual reports may become more common in the

future.

3.5 Auditing as a legal requirement

In the past auditing has been seen as good practice and its uptake has
been voluntary It has been recommended by Robens, HSE and by
accident inquiries. Since 1993 monitoring of preventive and protective
measures has become an explicit legal requirement. Regulation 4 of

the Management of Health and Safety at Work Regulations 1992
(MHSWR) (Great Britain, 1992) states:
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“Every employer shall make and give effect to such arrangements
as are appropriate, having regard to the nature of his activities and
the size of his undertaking, for the effective planning, organisation,

control, monitoring and review of the preventive and protective
measures.”

Auditing is arguably an implicit legal requirement because appropriate

arrangements for review should require audit as well as monitoring

data.
3.6 Auditing and measuring performance

In HSE (1991) auditing is described as an examination of all safety
management elements as they apply to one particular topic or an
examination of one safety management element in depth. This should
be done periodically by an independent person such as an external
consultant or by staff from other departments or sites from the one
being audited. Measuring performance is considered to be something
that is done in-house by management, supervisors, safety
representatives etc. on a continual basis. These people should monitor
injury accidents, ill-health, dangerous occurrences, achievement of
objectives and compliance with standards. The distinction made

between auditing and measuring performance is summarised in Table
3’1.
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Table 3.1 Measuring performance and auditing (HSE 1991)

Measuring Performance

active systems which monitor the achievement of objectives and
the extent of compliance with standards

reactive systems which monitor accidents, ill health, incidents
and other evidence of deficient health and safety performance,
such as hazard reports

by management, supervisors, maintenance staff, safety
representatives or a team

Auditing

‘vertical slice” an examination of one specific aspect in each of the
safety management elements e.g. policy etc. on eye protection

'horizontal slice’ one particular element of the safety
management system is examined in detail. e.g. an in-depth
examination could be made of the whole process of planning.

undertaken either as a single event or as a rolling programme
with different aspects, sections or departments examined in turn.

audits should be conducted by competent people independent of
the area or activities being audited e.g. by using external
consultants or by using staff from different sections, departments
or sites to audit their colleagues

organisations may use either their own self-developed auditing

system or those marketed as proprietary systems or a combination
of both

qualitative and quantitative data
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HSC (1993) state that employers should seek to monitor key
performance indicators® and audit compliance with safety procedures.
They call key performance indicators ‘Output’ data and measures of
compliance ‘Audit’ data. This is the same approach as described in

Booth (1993) although the term ‘Outcome’ data is used instead of
‘Output’ data.

Figure 3.1 Audit and outcome data (Booth 1993)

Aston University

llustration removed for copyright restrictions

5 indicators that lead (predict) outcomes such as injuries
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‘Outcome’ data was also considered by Dawson et al (1982). They wrote
that the prevention of accidents is such a negative aim, the objective of
monitoring should be to control hazards. To control hazards an
effective programme for health and safety at work must involve a
management strategy which pays attention to the development of
technical controls (hardware and software) and motivational controls
(responsibility, accountability and commitment). They identified two

basic reasons for monitoring which they considered paramount:

* to identify and seek to solve problems which occur in the course
of attempting some aspect of the control processes;

* to provide information on the performance of individuals and
/or groups with a view to motivating them to maintain their
good performance or to remedy their poor performance.

They put what could be monitored into three categories:

* control activity
* control outcomes
e hazard outcomes.

Control activity includes technical control activities such as
identification of hazards, assessment of risk, choice of control measure
and implementation and motivational control activity, suitability of
safety policy, defining responsibility and mechanism for fixing
accountability. Control outcomes are the actual ‘acts and conditions’
which reflect the implementation of control measures. Hazard

outcomes are injury accidents and ill-health, the result of a hazard

being realised.
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BSI (1995) states that an audit is a deeper and more critical appraisal
than measuring performance on a routine basis. The differences are
summarised in Table 3.2. An audit should assess the overall capability
of a system, identify strengths and weaknesses, and verify that an
organisation carries out and achieves what it claims to do. This it says

can be done by addressing selected topics or by being fully

comprehensive.

Tweeddale (1993) considers that an audit is a periodic check and
monitoring/measuring a continuous process. He states that audit

should not be a detailed examination of everything.

“An audit which attempts to cover everything is very time-
consuming and dilutes line managers’ responsibility for safety

because the managers see the audit as replacing ongoing
monitoring.”

The distinction made between monitoring and auditing by Tweeddale

is summarised in Table 3.3.
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Table 3.2 Measuring performance and auditing (BSI 1995)

Measuring Performance
* the extent to which objectives are being met

* compliance with the organisation’s health and safety
arrangements

* reactive monitoring of accidents, ill-health, incidents and other
historical evidence of deficient health and safety performance

* routine
Auditing

* capability of the organisation’s overall OH & S system at
achieving the required standards of OH&S performance

e fulfilment of the organisation’s (or part of it) obligations with
regard to OH&S

* strengths and weaknesses of the OH&S management system

* whether the organisation (or part of it) actually carries out and
achieves what it claims to do

* periodic

* comprehensive or address selected topics according to
circumstance

* conducted by persons who are, preferably, independent of the

activity that is being audited, but may be drawn from within the
organisation

audit teams should be competent to audit the relevant
managerial and technical issues
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Table 3.3 Monitoring and Auditing (Tweeddale 1993)

Monitoring
* is a line management responsibility

* is the primary means of providing a high standard of health and
safety

* covers all matters relevant to health and safety

* is undertaken continually

Auditing

* involves people from outside the line management structure

* is a “protective system’ to cope with defects in the primary safety
management hardware and software

* covers the broad field superficially, and selected parts in detail

* is undertaken periodically

3.7 Terminology used in this research

There are differences in the terminology used in OH&S management
systems models. HSC (1993) like the Management regulations use the
term monitor whereas the British Standard follows HSE (1991) and
uses the term measure to describe routine collection of data on for
example accidents, compliance with standards and achievement of
objectives. Audit is generally used to describe thorough checks that are
carried out periodically by external (independent) people. In the
British Standard it is also suggested that an audit is carried out initially

to provide baseline data from which future performance can be

measured and to assist in the planning process.
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In this research it is recognised that it is important to monitor
continuously health and safety performance and periodically to have
the OH&S management system checked independently. However, it is
not essential that the external assessment is called an audit and
internal checks monitoring or measuring performance. It may be quite
appropriate to conduct an internal compliance audit as part of a
programme of continuous health and safety monitoring. The
proprietary question sets will be referred to throughout the thesis as
‘proprietary audit systems’. This is because they are normally used

periodically and in general are more suited to an auditing function as

described in HSE (1991).
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CHAPTER 4

Proprietary Health and Safety Audits

4.1 Introduction

This research project was started in April 1988 at a time when a new
proprietary auditing system had recently been brought on to the
market. The audit: the Complete Health and Safety Evaluation
(CHASE), was competition for the long-established American audit:
the International Safety Rating System (ISRS). CHASE was designed
and promoted by Health and Safety Technology and Management
Limited (HASTAM) and ISRS by the Royal Society for the Prevention
of Accidents (RoSPA) on behalf of the producers the International Loss
Control Institute (ILCI). As the ISRS and CHASE manuals could be
obtained at a relatively low cost without the condition that the
purchaser attend an auditors accreditation course these audits were
chosen as the proprietary audits for this research work. The only other
audits known to be available at the time were Technica’s MANAGER
originally produced in 1986 (Pitblado et al, 1990) and The British Safety
Council’s ‘Management Audit System with Star Grading’. The latter
audit question set was only available to British Safety Council
accredited auditors. The Quality Safety Audit (QSA), first published in
1992, was used for later work. Many other audit manuals and

computer demonstration disks were obtained and studied during the

research period.
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4.2 International Safety Rating System

The International Safety Rating System (ISRS) was developed by the
International Loss Control Institute (ILCI) based in Loganville, Georgia,
USA (Bird 1988), the first edition was published in 1978 (ILCI 1986). It
was originally distributed in the UK for ILCI by RoSPA. In the 1990s
ILCI was taken over by Det Norske Veritas (DNV). DNV Management

Services are now the UK distributors for the 6th edition of ISRS.

The International Loss Control Institute was founded by Frank E Bird Jr
(Arnold 1993). Bird pioneered the loss control approach to safety that
places emphasis on all accidents, not just those resulting from injury.
Whilst Bird was employed by an Insurance Company he worked on a
system to profile or measure an organisation’s total loss activities. His
‘Total Loss Control Profile” was registered with the United States Patent
Office in the late 1960s (Arnold 1988). ISRS evolved from this original
patent and work carried on safety programmes with Robert G Loftus,
Executive Vice President of the Industrial Accident Prevention

Association of Ontario (Bird and Loftus 1976).

ISRS consists of questions arranged in chapters called programme

elements (ILCI 1986). The 20 programme elements are:

* Leadership and Administration

* Management and Training

* Planned Inspections

* Job/Task Analysis and Procedures

*  Accident/Incident Investigation
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* Job/Task Observations

*  Organisational Rules

*  Emergency Preparedness

*  Accident/Incident Analysis

¢ Employee Training

* Personal Protective Equipment
¢  Health Control and Services

* Program Evaluation System

*  Purchasing and Engineering Controls
¢ Personal Communications

*  Group Meetings

*  General Promotion

* Hiring and Placement

*  Records and Reports

*  Off-the-Job Safety

The questions in each element are given a star rating from one to five,
in two categories: standard and advanced. The points awarded for each
element are allocated according to information gathered from opinion

polls of Accredited Safety Auditors who were actively using ISRS
(ILCT, 1986).

ILCI suggest that ISRS can be used by qualified corporate-level
personnel, by qualified personnel at the unit level and/or by qualified
external auditors. The auditor or auditing team should measure the
degree of compliance with the audit criteria using actual count,

random sampling, and professional judgement techniques.

Information from which the auditor(s) will base their conclusions
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should be derived from interviews with knowledgeable persons, record

and documentation checks, verification interviews with all levels of

site personnel, and a physical conditions verification tour. Once the

audit's measurements have been made, results should be recorded and

scores derived. The audit scores determine the level of recognition

achieved.

ISRS is claimed to be a tool to manage the control of all accidental loss,

injuries, illnesses, property damage, fires, and explosions. ILCI suggest

that the system will :

provide a precise evaluation of safety performance;

provide a means for appraising individual and group
performance;

provide a guide for implementation of a modern programme;
provide a practical, ongoing means for identifying the majority of

hazards;

provide a strong indicator to employees that management cares

about them;
provide knock on improvements to a total quality programme;
provide general communication knowledge and skills;

provide a means for stimulating a healthy, competitive

atmosphere;

provide a capability to forecast the potential for loss-producing

events;

reduce costs of accidents and other losses by eliminating

inefficiencies;

provide companies with an equitable means of comparison

stimulate increased pride of performance;
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* create a new zeal for improvements in safety;

provide a practical tool for an organisation of any size to measure

and evaluate its safety;

* earn recognition esteemed around the world;

In the ISRS manual it was reported that companies belonging to the
Rural Electric group in the United States who used ISRS had over 50%

fewer accidents than the average member company.
4.3 The Complete Health and Safety Evaluation

The Complete Health and Safety Evaluation (CHASE) products are sold
by Health and Safety Technology and Management (HASTAM).
HASTAM was formed in July 1984 by key Occupational Health and
Safety staff of Aston University (HASTAM 1995). The company now
based at Aston Science Park which is adjacent to the Aston University
campus. HASTAM has been involved in the development of audit
manuals and computer audits since the late 1980s when CHASE I and
CHAGSE II were first published. Their products now include:

* CHASE II version 5.1

* CHASE III version 1

* CONSTRUCTION CHASE
* COSHH CHASE

* ENVIRONMENT CHASE
e CATCH
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These audits are available as manuals or as computer software
packages. CATCH is a computer package into which users can imput

their own questions, scores and guidance notes.

CHASE I, which was written for small companies and departments of
larger firms was withdrawn in 1995 (Hewitt 1995). This research looked
at CHASE II version 4.1. The later version 5.1, which is now available
retains the same chapter headings although additional questions have
been added relating to risk assessment and recent legislation such as
the Management of Health and Safety at Work Regulations 1992.
CHASE III was published in 1995 and is based on HSE(1991). Itis a
three tier audit incorporating a board audit, a group audit for middle

management and an area audit for front line managers (Hewitt 1995).

CHASE II was written by a number of health and safety specialists who
were invited to write questions for the audit by the development board

which consisted of R T Booth, A J Boyle, A I Glendon, A R Hale and
A E Waring,.

CHASE II questions are divided into chapters representing various

aspects of the management of health and safety. The Chapter titles for
CHASE Version 4.1 are:
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*  Management of Legal Requirements and Resources
*  Management of Tools, Equipment, Fixtures and Fittings
* Management of Machinery and Plant

* Management of Chemicals and Substances

¢ Management of Vehicles

* Management of Energy

* Management of Health

* Management of Tasks

* Management of People

*  Monitoring and Feedback for Health and Safety

* Management of Change

* Management of Emergencies and Special Cases

There are no star ratings, all questions should be answered if
appropriate and responses used to calculate the organisation’s
performance rating as a percentage of the maximum possible. When a
series of questions is inappropriate they can be by passed and their
scores deducted from the maximum attainable score so that overall

percentages are not affected.

It is suggested that supplementary information should be recorded in
the manual where necessary. For example when the questions use
phrases: ‘adequate arrangements’, ‘appropriate arrangements’,
‘frequent.......". Adequate, appropriate and frequent relate to particular
circumstances, adequate for an area of responsibility, appropriate for an
existing hazard level and frequent in view of the particular risks

involved. ©~When answering questions like this, the actual
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arrangements or time scales should be noted in the manual. Other
questions take the form ‘Are all employees...’, ‘..all Regulations....". If
the appropriate answer is ‘some but not all’ it is suggested that the

answer should be ‘no’ with the reason that a ‘yes’ answer is impossible

noted in the manual.

It is intended to be usable by non-specialists such as directors or
managers as well as safety advisers or by health and safety committees
and training departments. It is designed for repeated use in the same

organisation or department to plot progress.

The forward to the audit states that the aim of CHASE is to provide

managers and others with quick and straightforward answers to the key

questions:
*  Are we doing enough for health and safety?

* Are we applying health and safety effort as effectively and

efficiently as possible?
*  Are we complying with the law ?

Are we protecting all people affected by our activities?

It is claimed that the manual:

* highlights all the common sources of risk

provides a simple but effective means of quantified monitoring of

risk control effectiveness

is a check on whether systems to identify new sources of risk are in

operation.
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4.4 Quality Safety Audit

The Quality Safety Audit (QSA) is marketed by RoSPA. It is available
as a manual and as a computer package. It is based on the HSE (1991)

publication ‘Successful Health and Safety Management’ and the audit

sections are:

*  Policy - policy general and policy commitments

*  Organising - organising for health and safety and organisational
procedures

*  Planning for implementation of policy - the planning process,
organisational procedures implementation and risk control

performance indicators

*  Measuring performance - active and reactive monitoring

*  Audit and performance review

QSA is claimed to adopt the HSE principle of performance standards as
its base (Deacon 1995). Performance standards are defined by Deacon
(1995) as a means by which health and safety objectives can be achieved.
They are divided into those for organisational performance and those
for control of hazards and risks. The performance standard for control
of hazards and risks was based on the HSE (1991) criteria of hazard
identification, risk assessment, risk control, implementing and

maintaining risk control measures.

The QSA development team constructed model performance standards
for the most common hazards encountered within industry and

commerce and turned them into a series of audit questions (Deacon,

50



1995). However, these hazards could not be found in the contents list
of the audit, although the audit includes the following topics which

presumably relate to the common hazards mentioned:

e  Electricity at Work Regulations

*  Manual Handling Regulations

¢ Display Screen Equipment

e  Control of Substances Hazardous to Health (COSHH)
¢  Personal protective equipment

e  Procedures for serious and imminent danger

*  Procedure for danger areas

e  Control of contractors and visitors

RoSPA administer an award scheme for QSA. It is for five levels of
attainment. Level one requires an average score in each section of 30%,
level two 45%, level three 60%, level four 70% and level five 80%.
RoSPA also provide training for in-company auditors. To become a

QSA auditor requires successful completion of an examination and an

initial audit.
4.5 Safety and Health Audit Reporting Package

Safety and Health Audit Reporting Package (SHARP), a computer
audit, was developed in 1990 by Safety and Reliability Consultants
(SRC) of Warrington. The SHARP appraisal is performed on the
software program Microsoft Excel, which requires responses from the
auditor to over 800 prompts. Each prompt selected during the appraisal

is provided with an optional weighting factor which may be adjusted
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by the auditor to suit the circumstances. The question prompt can be
marked by an auditor as a management function or an operational
function. This is so that for example, an office cleaner is not asked
about his contribution to preparation of the corporate health and safety
policy and conversely the managing director is not asked about types of
padlock hasps available in electrical isolation procedures (SRC 1992).
The system has been configured to avoid forced-choice yes/no answers,
by introducing intermediate answers of almost and not very.
Questions which do not apply to a particular site can be omitted.
When all the sections have been answered, the completed summary
table may be used as a basis for recommendation of improvements. A
two-dimensional approach to formulating recommendations is
adopted; first, the allowable follow-up time for implementation is
suggested and secondly, the degree of hazard severity of a possible

incident resulting from failure to acknowledge the recommendation is

highlighted.

The comment is made in the SRC publicity that one of the purposes of

SHARP is to be detailed but not oppressive. The questions in SHARP

are divided into three main groups:
* organisation and arrangements (25 sections)
* safety appraisal (32 sections)

* health appraisal (14 sections)

4.6 Coursafe

Coursafe which is a computer audit was developed initially by safety

professionals at Courtaulds plc using HASTAM Software and launched
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in 1990. In 1991, Edward Alandale Associates were appointed to
market and develop the product (Edward Alandale Associates 1995).
Coursafe is a shell which users customise to suit their specific needs by
writing or purchasing sets of questions which are referred to as
modules. A module can consist of up to 729 questions divided into 9
sections. Modules have been written on general safety, permit to work
systems, environmental management and COSHH. The questions
predominately require a yes/no or not applicable answer, but some
questions require a percentage degree of compliance. A user group has
been established, members of the group can use a help desk,

automatically receive free upgrades, newsletters and invitations to user

group conferences.
4.7 The British Safety Council Management Audit System

The British Safety Council (BSC) Safety System is a manual available to
their accredited auditors. In the 1960’s BSC started to develop an
approach to accident prevention based on the technique ‘management
by objectives’ (BSC 1993). The audit system includes 77 items arranged
under five main headings:

* safety organisation

* machine guarding, electrical, and personal safeguarding

* fire protection and prevention
* accident recording and investigation

* premises and housekeeping

Rather than questions, the audit is made up of statements of

requirements e.g.
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“All hazardous moving machine parts within normal reach
completely guarded/fenced”

To verify the statements it is emphasised that it is necessary to inspect
the workplace and ask management and staff key questions. The final
star rating given to a site is dependant on the score achieved in the

audit and the disabling injury frequency rate.

4.8 Other proprietary audits

The number of proprietary audits available has increased rapidly since

the start of this research when only three were known to be marketed

in the UK. The majority of the new audits are DOS or Windows based

computer audits with the facility to print out audit questions. Some of

these new audits are listed:

* PROFILE a computer audit marketed by the University of
Strathclyde (1994)

* SAFETY AUDITOR a computer audit by Ergosystems (1994)

*  MERLIN by Occupational Safety Consultants and Research Ltd.

* PRISM by AEA Technology

* SALUS a computer audit used by the Amoco Oil Company
(Simpson 1995)

AUDIT a computer audit by Norton Waugh Computing Ltd.

4.9 Approval of auditing systems

HSE (1989) have said that they are encouraged by the emergence and

use of safety monitoring packages but that they will not approve any
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proprietary audits. Their policy in 1989 was as stated below and

remains current:

o

We will continue to encourage the concept of monitoring safety
performance either by self developed schemes or by the use of
proprietary schemes. No schemes will be officially approved by the
Executive . It will be each undertaking to decide which scheme best
meets its needs and to make its own choices on costs and potential
benefits.”
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CHAPTER 5

Elements of a Successful Audit

5.1 Objectives of an audit

The objectives of an audit are to assess the overall capability of a
OH & S system, identify strengths and weaknesses, and verify that an
organisation carries out and achieves what it claims to do (BSI 1995).
Audits must take into account differences within organisations. For
an audit to be successful it must be compatible with the organisation,
and its OH&S management system. However, organisations and their
OH&S management systems have many common features that can be

taken into account in a proprietary audit.

5.2 Elements of an audit

Elements of an audit from HSE (1985) ‘Monitoring Safety’ were used as
a framework for identify criteria that might affect how good an audit
was at achieving its objectives. As this research was concerned
particularly with questionnaire style audits, an additional element

called ‘question style’ was included. The audit elements used are as

follows:
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*  scope

e the auditors (e.g. line managers, trade unions, safety specialists)

e training (e.g. additional training required or not, in-
house/external)

e the audit (e.g. numerical or subjective or both)

* question style

*  managing the audit (e.g. how long, how frequent)

e the use of incident data (e.g. should these be included)

*  using the results (e.g. reporting procedure, action taken)

5.3 Scope

In the literature there are different opinions on whether an audit
should be fully comprehensive or just look at certain areas of safety
management in detail. Other disciplines appear more often to define
the scope of an audit. In the field of environmental management it is
common to label an audit according to its purpose. For example there

are legislative compliance audits, due diligence® audits and

environmental performance audits.

The proprietary audits discussed in Chapter 4 in general took a
comprehensive approach. They either examined each management
element in depth for all hazards or assessed whether each element was

applied to a number of named topics. To use the HSE (1991)

6 “Due diligence investigations are associated with merger or acquisition activities.

Such investigations concern the assessment of significant environmental and other
liabilities - past, present and future- associated with an installation for the
purposes of corporate acquisition. These liabilities may be associated with
contaminated land, existing or potential litigation, or the need to install new
pollution technologies “(Environment Business 1991)
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terminology they sometimes took a ‘horizontal slice’ and sometimes a

‘vertical slice’. The three audits evaluated in detail took the following

approach:

* CHASE could be described as a ‘vertical audit’ of specified topics
such as machinery and plant. |

* ISRS is more akin to a number of ‘horizontal audits’ or in depth

studies of elements of safety management such as leadership and

administration.
e QSA is a mixture of horizontal for each of the management

elements and vertical for a few named topics such as manual

handling.

A good audit should explain the approach that has been taken and

specify which elements of the O&H management system or which

hazards have been included.

5.4 Auditors

HSE (1991) states that effective audits tend to be carried out by
competent people who are independent of the area or section being
audited. This may involve one person, a team of managers, specialists
and non-management employees or external consultants. In HSE
(1985) it is stated that measuring systems require the active
participation of those being measured. It is not made clear in HSE
(1985) whether this is for continuos monitoring of health and safety
performance or for all measuring including auditing. The proprietary

audit CHASE is designed for use by line managers, thus it adopts the
approach given in HSE (1985).
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Organisations that have reported on their auditing arrangements tend
to use internal auditors or a combination of internal audits and
external audits. Kodak (James 1994) carry out audits using COURSAFE
with a team of three or four people from one of the 23 work areas.

They moved away from external auditors because of:

“the time elapse between visits; a tendency for audits to encourage
defensive, compliance approach to the management of health, safety
and environmental matters on the part of local managers; and a
tendency for them to provide essential negative, and hence
demotivating feedback to managers as a result of the emphasis on
detailing weaknesses rather than appraising strengths.”

British Waterways (James 1995) require engineering supervisors to
carry out six-monthly audits within the units for which they are
responsible. However, then considered it necessary to introduce some
form of verification and the adequacy of the audits is now checked by

audits conducted by the health and safety function (Bevan 1995).

Corn and Lees (1983) said that auditors should be highly regarded by
site personnel and display depth of knowledge.

“There is a tendency to formalise audit procedures, to create lists
of program ingredients and to have relatively inexperienced
personnel check off items or assign numerical ratings to them.
These procedures seriously dilute the intent and effectiveness of
the audit program, which is designed not only to serve line
management, but also to educate industrial hygiene program
personnel. Proper auditing demands extensive discussion on site,
a give and take between colleagues, i.e. auditor(s) and site
personnel. This process requires that auditors be highly regarded
by site personnel and that they display depth of knowledge in the
subject, knowledge derived from broad program exposure and
technical and managerial understanding.  Proforma check list
auditing appeals to the desire to classify and simplify, but while
eventually possible, we are not at that stage of development in the
art and science of industrial hygiene auditing.”
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The role of workforce representatives in health and safety auditing is
unclear. HSE (1991) mention non-management employers as possible
groups for inclusion in the audit team. Dawson et al (1982) found that
the inclusion of shop floor personnel decreased line management
participation and made the assessment aspect of the audit generally less
acceptable. It is important that the Robens’ philosophy of workforce

involvement is carried forward into health and safety auditing.

In general the opinion appears to be that audits should be designed for
competent trained persons who are independent of the area being
audited, but that those people responsible for OH&S management

should be involved as much as possible in the audit process.

5.5 Training

The majority of the proprietary audit producers arrange training
courses and accredit persons to use their systems. A training course
should not be provided to overcome shortcomings in the audit such as
poorly written or ambiguous questions. A good audit should be ‘user
friendly’ and should not require to be backed up by training to explain
the questions. Training courses should be directed at teaching
interview skills and other audit management techniques. The one
week training course for ISRS covers the background to the audit such
as Bird's total loss approach and then takes on a case study approach for
teaching auditors how to answer the questions in different situations
(Simpson 1995). It was reported that Engineering Supervisors attended

a two day course to enable them to use the CHASE audit (James 1995).
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5.6 Scoring system

The audits use a variety of different scoring methods including :

e all-or-nothing (yes/no);

intermediate answers (no force yes/no answers, include

almost/not very etc.);
e  de-merit (zero for no hazard);
*  merit (marks for good performance)

e  percentage compliance.

With a scoring system poor performance in one area can be offset by
good performance in another area. Proprietary audits often try to
overcome this problem by weighting questions according to their
importance. In this way failing to do something important cannot be

completely offset by doing something relatively unimportant.

There is increasing pressure on audit systems to be quantifiable. This
leads to judgements being made about success or failure that can create
a number of problems. For example in Dawson et al (1982) it was
reported that the quantitative element of an audit caused resentment
from line management. In Eisner and Leger (1988) competition
between mines over star ratings was considered in some cases to lead
to falsification of records. At British Waterways (James 1995) they were

concerned that audit results could generate damaging internal

competition.

A good audit will have correctly weighted questions. Eisner and Leger

(1988) questioned some of the weightings in the mine version of ISRS.
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A good audit will have correctly weighted questions. Eisner and Leger
(1988) questioned some of the weightings in the mine version of ISRS.
For example 260 points were available for establishment of rules and

procedures and only 40 points for rule compliance as observed by the

field auditors. They made the following comment:

“Such scoring clearly favours the management whose ‘paper
situation’ is unassailable, yet whose ability actually to persuade its
workforce to comply with it is not being adequately tested.”

Safety auditing should not become an end in itself but should be

interpreted to give positive useful information to the company
(HSE 1985).

5.7 Question design

Audit questions are either stand alone or have to be read in
conjunction with other supporting text which is given in the audit.
Some audits such as QSA favour the later approach. This can be
inconvenient if it is necessary to constantly refer back to introductory
paragraphs on another page in the audit. In the questions themselves

a number of factors affect how easy they are to use.

Comprehensible

The questions must be written so that they can be understood by those
who will use them. They must not contain jargon that is specific to

certain industries, countries or professions and they must not be

ambiguous.
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Single
Two or three questions must not be included in one unless they are so

closely connected that you cannot have one without the other.

Discriminating

There must be a useful difference between ‘good’ and ‘bad’
(Booth 1993). When using a scale there must be clear discrimination
between each point on the scale. This is difficult to achieve and is

probably the reason why many proprietary audits opt for all-or-nothing

(yes/no) questions.

Sensitive
All-or-nothing answers can diminish the sensitivity of an audit. With

a graded scale a company can progress to the highest point on the scale

over a number of years. With yes/no answers there is instant success

or failure.

Verifiable

Verification should be sought for some questions to improve accuracy

by eliminating errors caused by misconceptions that things have been

done when they have not.

Efficient

The system must be an efficient method of monitoring safety
performance from the point of view of the time required to completed

the exercise. There is no point in asking 1000 questions if the same

information can be determined with just 100.

63



5.8 Managing the audit

It is important that resources available to carry out the audit are
sufficient. Unfortunately it is often unclear in proprietary audits as to
what questions need to be answered by which people (this particular
point is covered well by SHARP as explained in Chapter 4), what
information is required etc. This makes it difficult to decide how many
auditors are required and how long the audit will take. Eisner & Leger
(1988) reported that the part play in the audit by management and
external auditors was unclear. They implied that because of a shortage

of external auditors much of the internal audit was not verified.

A good audit should specify exactly what documents are required, who
should be interviewed and for which sections of the audit workplace

visits are required. It should facilitate systematic and efficient

collection of data.

5.9 The use of incident data

It is common for proprietary audits to require a certain level of
achievement in the number of incidents reported. This is then taken
into account in the final overall audit score. This is the case in both
ISRS and QSA. The problem with this approach is that historical data
are being included in an assessment of present conditions. There may

have been an improvement in the management of health and safety

that is not yet reflected in incident data and vice versa.



Rather than incident data, which Dawson et al (1982) called ‘hazard
outcomes’, audits should consider control outcomes. Control
outcomes have the advantage over hazard data in that they can be
current rather than historical. An example of a control outcome is to
establish whether a permit to work system is used rather than just
whether it exists which would be classed as a control activity. Using
this type of data was also recommended by the ASCNI study group
(HSC 1993). As described in Chapter 3 the report called control

outcomes key performance indicators or ‘Output’ data.

5.10 Results

Having completed an audit it is important that the results can be easily
understood and that they are useful for determining any
improvements that need to be made. It is recommended by some
namely Johnson (ROSPA 1985) and Arnold (1993) that auditors hold

feedback sessions at the end of the audit to discuss points which will

appear in the final report.

5.11 Features of a successful audit

From the observations discussed in the previous paragraphs in this
chapter it was concluded that for an audit to be successful it should

contain the features summarised in Table 5.1.
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Table 5.1 Features of a successful audit

Scope

Specify which elements of the O&H management system or which
hazards have been included.

Auditors

For competent trained persons who are independent of the area being
audited.

Training
Training should be directed at teaching interview skills and other

audit management techniques. If should not be necessary to explain
the questions.

Scoring
Correctly weighted questions.

Questions
Comprehensible, single, discriminating, sensitive, verifiable

Managing the audit )
A good audit should specify exactly what documents are required,
who should be interviewed and for which sections of the audit

workplace visits are required. It should facilitate systematic and
efficient collection of data.

Incident data

Rather than incident data (hazard outcomes) audits should consider
control outcomes.

Results

Having completed an audit it is important that the results can be

easily understood and that they are useful for determining any
improvements that need to be made.
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CHAPTER 6

Evaluating Audit Systems

6.1 The use of accident statistics

Past evaluations of proprietary audit systems namely the study carried
out by Eisner and Leger (1988) discussed in section 6.4, considered it
necessary to compare audit scores with accident statistics. Accident
statistics also featured strongly in ISRS publicity. The system was
claimed to bring about an improvement in accident performance.
Thus accident statistics were examined as criteria that could be used to
compare different proprietary audits in this research. As serious
accidents in most organisations are quite rare it was considered that it
would probably be necessary to use lost-time accidents. As Senneck
(1975) showed in his studies these are a poor measure of safety
performance as they are affected by socio-economic factors. If lost-time
accidents were used to evaluate proprietary audits the method could be
flawed by relying on an imperfect measure of safety performance.
The literature was therefore searched for information on more reliable

methods of monitoring safety performance as a means of testing the

effectiveness of audits.

6.2 Alternative methods of monitoring safety performance

Research projects have previously been carried out at Aston University

on measuring safety performance. These projects were examined to

ASTON UNIVERSITY
o LIBRARY AND
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determine what criteria were used to measure safety performance and
whether the researchers had drawn conclusions about the effectiveness
of the measures used. Techniques for monitoring safety performance
were considered by Buchanan (1976) and Thomas (1981). To measure
safety performance in a factory Buchanan used accident frequency rates
based on surgery attendance, accident investigations, self-inspection,
costing of accidents to departments when this became feasible, damage
control and job appraisals. Thomas studied the effect of employee
participation on safety performance by examining accident records and
statistics, employee attitudes, expenditure on health and safety,
activities of supervision, activities of the health and safety committee,
activities of the fire safety officer, activities and attitudes of safety
representatives and specific cases. Thomas commented that safety
performance should be measured by triangulation techniques? and was

concerned about the effect of the researcher on performance.

Tarrant (1980) in a book on the measurement of safety performance
made a number of observations relevant to audits and methodologies
used to evaluate them. For instance it is stated that an excellent system
can be developed that tells when a problem exists but does not in itself
give any solutions. It is suggested that sometimes the measurement
becomes an end in itself instead of providing a valid and reliable index
of the safety state of the organisation. A system of checking

measurements made is advocated to ensure that results are reliable.

7 This term derives from the geographical sciences when it is usually used to denote the
practice of taking a minimum of two different measures to gauge the true height of a
point above sea level. This practice has been taken up by a number of other disciplines
and translates into the principle of not relying upon a single measure to assess somethng
but rather to use a combination of measures (or methods or data) to evaluate for
example the effectiveness of a management practice (Glendon, 1994)
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Measurement tools considered by Tarrant include the critical-incident
technique8, near-miss measures and safety sampling. He advocates
strongly that in safety measurement it is essential to use multiple

predictors and identifies twelve criteria that might be used in safety

performance measurement:
e  disability (injuries and diseases)

e undesired behaviour ( unplanned and planned)

* unsafe conditions

* property damage

* insured costs and uninsured costs
*  compensation claims

e  production disruption

®  scrap costs

¢ rework costs

* customer complaints

*  minor injury or first-aid cases

e absenteeism

6.3 Accident cause analysis

A timely article was published by Waldram (1988) on accident cause
analysis. This was considered as a potential method of measuring safety
performance that could be used in a workplace comparison for this
research. Waldram adapted from the work of Bird and others a system

for categorising accidents according to cause, Table 5.1.

8 a technique whereby an interviewer questions a number of persons who have

performed particular jobs within certain environments and asks them to recall and

describe unsafe errors that they have made or observed, or unsafe conditions that have
come to their attention
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Table 6.1 Systematic Accident Cause Analysis (Waldram 1988)

P Persons directly involved.

P1 Skill/training/information inadequate.
P2 Personal protective equipment inadequate
P3 'Reasonable' failing

P4 ‘'Unreasonable’ failing

E Equipment and Place of Work

El Specification/design/layout inadequate

E2 Manufacture/construction inadequate

E3 Maintenance/operational inspection inadequate

S  Systems of Work

S1 Job arrangements inadequate
S2 General systems inadequate

S3 Worksite inspection inadequate

O Outside Local Control
O1 Company offsite procedures inadequate
O2 Failure by specialist supplier/contractor

O3 Failure by third party (no contractual relationship)
04 Severe weather

The accident investigator ticks all the causes relevant to each accident,
then analyses the results when enough have accumulated to be
statistically significant. Systematic accident cause analysis was used by
Waldram to analyse the causes of typical offshore accidents in the
North Sea oil industry. The method showed that even where the
accident record would be judged satisfactory by traditional statistics,
50% or more of the serious accidents could be prevented by reasonable

practicable means. Thus approximately 50% of Lost Time injuries

cannot realistically be prevented.
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6.4 Previous work on proprietary audits

Only one published paper was found at the start of the research that
related specifically to a proprietary audit. This was a paper written by
Eisner and Leger (1988) about the use of a mine version of ISRS in
South African Mining. Eisner and Leger reported that they were
unable to find any published evaluation of ISRS by any university or
research laboratory. They therefore attempted to remedy this situation
by carrying out a critical review of the version of ISRS adopted by the
Chamber of Mines in South Africa. The majority of the paper covers
opinions of the rating scheme and how it relates to safety problems in
mines. To back up their opinion that the auditing system had a
number of flaws they sought to demonstrate that there was no
correlation between accident rates and star ratings in ISRS. Numbers of
fatalities and reportable injuries for 1985 and 1986 were obtained for 33
gold mines and related to their star ratings. From these results it was
concluded that whatever the effect of ISRS on mine safety it did not
manifest itself in lower accident rates. At the time in 14 of South
Africa’s gold mines generally more than 15 people were killed each
year, yet 9 of these mines held a 5-star status. For a mine to achieve
such an excellent rating but still have a high fatality rate was presumed
to be either because the standard set by ISRS was too low or auditing
was biased. Although a number of criticisms were made about various
elements in ISRS, Eisner and Leger did not from their studies of the
ISRS manual believe that the standard set was too low. On the contrary
they commented that some elements were too elaborate. They

therefore suggested that some mines were obtaining a high star rating
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because their auditing was biased and because competition between

mines lead to responses to questions that were:

“at best nmo more than wishful thinking and at worst required
falsification of records”.

The fact that the mines cheated to achieve some of the audit

requirements was supported by Wall (1995).

Since Eisner and Leger’s study of a mine version of ISRS in South
Africa a number of other papers have been written that attempt to
evaluate the effectiveness of ISRS . These publications were reviewed
by Glendon (1994) who criticised most of the studies for being cross-
sectional rather than longitudinal® and for not being carried out by
researchers who were independent of the promoters. Glendon
concluded that the value and validity of safety auditing has yet to be
established in a scientific sense and that what is required are

longitudinal studies of organisations which:

“are sponsored, funded and conducted by agencies which are
independent of audit suppliers and marketers;

obtain audit and outcome data over at least a 5-year period, and
ideally a 10 -year period;

correlate audit data with specified outcome data which are

independently derived e.g. on accidents, absences, ill-health
records, damage and other losses;

evaluate the effects of all possible factors upon any statistically
significant changes in outcome data;

attempt to evaluate the influence of safety auditing compared
with other changes.”

9measures of relevant variables before and after a change such as the introduction of an
audit
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Other relevant research includes a study carried out by Smith
(HSE 1992) on the development of a model to incorporate management
and organisational (M&O) influences in quantified risk assessment.
Smith chose ISRS as a tool for measuring the adequacy of M&O
influences because it is widely used as an auditing tool and ILCI were
willing to furnish details of ISRS for the research programme. A
paired comparison technique!® was used to assess the ranking of the 20
programme elements in ISRS. It was concluded that elements 6 (Task
Observation) and 14 (Engineering Controls) are significantly more
important than the weightings given in ISRS and conversely that
elements 1 (Leadership and Administration), 7 (Emergency

Preparedness) and 12 (Health Control) are less important.

6.5 Methodology for this research

The fundamental dilemma when trying to evaluate safety appraisal
schemes is that there is no tried and tested accurate method of
measuring safety performance against which new methods can be
evaluated. Eisner & Leger (1988) compared ISRS star ratings with
accident statistics. As an alternative to accident statistics this research
considered comparing CHASE and ISRS scores with other measures of
safety performance such as those proposed by Tarrant (1980) and
Waldram (1988). However, what appeared to be missing in the first
instance was information that organisations could use to compare and

contrast question set content against their own needs. This research

10 The presentation of items to respondents in pairs in a randomly selected order
(HSE 1992)
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therefore sought firstly to design and develop methods for analysing

the style and content of proprietary audit question sets.
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CHAPTER 7

Print-based Categorisation

7.1 Introduction

The contents of this Chapter were presented to the British Health and
Safety Society’s (BHSS) Annual Conference in 1991 and published in
the BHSS Journal in 1993 (Collison and Booth 1993).

7.2 Categorisation by content

Using the audit manuals for the fourth edition of the International
Safety Rating System (ILCI, 1986) and Version 4.0 of the Complete
Health and Safety Evaluation (HASTAM, 1987) audit questions were
categorised according to the subject matter of the question. This was
done by the author placing a single category code alongside each
question in the respective manuals. No account was taken of the

weighting given to the question.

7.3 Derivation of the categories

A number of different category lists were tried out until a system was
developed that was usable for the questions in both audits. To begin

with, category systems as shown in Table 7.1 were written and used on

the questions.
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Table 7.1 Experimental format for categorising audit questions

1. Safety activity explored

2. Refers to:

2.1 Hazard /Problem
Identification

2.2 Implementation of
Controls
2.3 Maintenance of Controls

2.4 Training: Who For

Type
How

3. Reply to Question requires

General - relevant to all safety activities
Health Surveillance

First-Aid

Welfare

Plant and Machinery

Tools and Equipment

Chemical Substances

Food Hygiene

Transport

Accident Reporting and Investigation
Training

Fire Precautions

Emergency Planning

Environmental Pollution and Waste Disposal
Promotion of Health and Safety - Campaigns
Off-the-job-safety

Other

Inspections

Audits by External Bodies
Consultation with the workforce

Physical Safeguards
PPE

Written Procedures

Safe Systems of Work
Permits to work
Preventive Maintenance
Testing

Review of Procedures
Management
Supervisors

Operators

Safety Staff

General H & S training
Specific Safety Training
Length of Course
Internal/External
Straight yes/no
Requires conformity and knowledge of a legal
requirement

Requires a judgement to be made - adequate,
satisfactory

Verification required i.e. evidence that records have

been kept etc.
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The final list of categories used as shown in Table 7.2 was put together

by starting with a blank sheet of paper and frankly developing

categories to fit the questions.

Table 7.2 Categorisation of the audit questions

No. of questio % of total
TOPIC CHASE ISRS CHASE ISRS
Software - General 19 2 5 <1
Policy Statements/Directives 28 20 8 3
Procedures/documentation/registers 4 35 1 6
Safe Systems of Work/Permits to Work 7 2 2 =1
Staff Competence/Availability 2 10 <1 2
Management Involvement & commitment 2 23 <1 4
Workforce involvement/committees 12 21 3 3
Training/Information/general promotion 38 153 10 24
Incentive schemes/contests 2 11 <1 2
Auditing/reviews/inspections/maintenance 28 71 8 11
Responsibilities/accountability /job descriptions | 14 9 4 1
Accident reporting and investigation 20 Tv 5 12
Physical Hazards - e.g. housekeeping 1 13 <1 2
Hazards with plant and machinery 36 9 10 1
Hazards associated with tools 13 1 4 <1
Electrical hazards 0* 1 0* <1
Hazards transport/access & egress/ loading 29 0 8 0
Occupational Health General 23 18 6 3
Safe use of Chemicals 19 11 5 2
Noise 1 1 <1 <1
Personal Protection Equipment 9 25 2 4
Ventilation 1 1 <1 <1
Health Surveillance 8 13 2 2
Welfare and basic hygiene 5 0 1 0
Monitoring of air contaminants 1 1 <1 <1
Fire 17 24 B 4
First-Aid 7 16 2 3
Emergency Planning 5 28 1 4
Waste Management & Pollution Control 2 5 <1 <1
Off-the-job safety 0 15 0 2
Safety with contractors and visitors b 0 1 0
Compliance with legal requirements 7 11 2 2
TOTAL No. of Questions 364 627 100 100

* covered under management of energy
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As a result of the way the categorisation system was developed it was
less structured than earlier versions but had several advantages. It was
easier to categorise questions, all the categories on the list were utilised
and it was not necessary to have a miscellaneous category for unusual
questions. But each question could only be categorised under one
heading. For example if a question was about training on electrical
safety, a decision had to be made as to whether the question should be

coded as being about training or about electricity.

7.4 Results of the content categorisation

The categorisation system with the results for CHASE and ISRS are
shown in Table 7.2 and differences and similarities are summarised in
Table 7.3. The categorisation showed that in both audits training
questions made up the biggest percentage of the audit and that some
topics such as noise, ventilation, monitoring of air contaminants and

waste management had very few questions.
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Table 7.3 Differences and similarities between ISRS and CHASE

ISRS

CHASE

Training questions largest
proportion of audit. Emphasis on
management involvement and
leadership

Contractors and Visitors, welfare
not covered*

Control of specific hazards covered
by a physical evaluation, which is
basically an inspection checklist.

Mainly yes/no questions. Some
professional judgement questions
on a scale e.g. 0-20

Can progress from 1 star on the
standard programme to 5 star on the
advanced programme. 10 levels

No. of questions depends on the
level 100 to 600.

Training questions largest
proportion of audit. Emphasis on
control of certain hazards.

Off-the-job safety not included

Plant and machinery, tools, vehicles,
chemicals, energy covered by specific
questions.

All yes/no questions, many
questions qualified by words such as
adequate. Help section given.

Can progress to a higher percentage
score.

Approximately 400 questions

* included in later versions of ISRS

79




7.5 Sorting into main headings

The categorisation system described in the previous section was not
divided up into main areas of safety activity. In order to assess
differences in emphasis, for instance between the number of questions

on safety organisation and risk control the categories were divided into

five main headings:

* prerequisites (policy and organisation);
* hazard identification;

* risk control;

* damage control;

* accident reporting and investigation.

All the categories except for training fitted into one of these five
headings. The training questions were assessed to establish which of
the five main areas they covered. The results are displayed in Table 7.4,
Figure 7.1 and Figure 7.2. They show that ISRS appears to concentrate
to a greater extent on safety organisation compared with CHASE, which

devotes a greater number of questions to specific risk control measures.
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Table 7.4 Break-down of the questions into five areas of safety activity

Prerequisites

Software - General

Policy Statements/Directives

Wiritten procedures/documentation/inventories/ registers
Staff Competence/Availability

Management Involvement & commitment

Workforce involvement/committees

Incentive schemes/contests

Responsibilities /accountability /safety in job descriptions
Off-the-job safety

Total
Hazard Identification
Auditing/reviews/inspections/maintenance
Training etc. relating to risk identification
Total

Risk Control

Safe Systems of Work/Permits to Work

Physical Hazards - General including housekeeping
Hazards associated with plant and machinery

Hazards associated with tools

Electrical hazards

Transport/access & egress/ loading etc.

Occupational Health General

Safe use of Chemicals

Noise

Personal Protection Equipment

Ventilation

Health Surveillance

Welfare and Hygiene

Monitoring of airborne Contaminants

Waste Management and Pollution Control

Safety associated with contractors and visitors
Compliance with legal standards/objectives/ policy etc.
Training/Information/general promotion relating to risk control

Total
Damage Control
Fire
First-Aid
Emergency Planning
Training etc. relating to damage control
Total

Accident Reporting and Investigation

Accident, dangerous occurrence etc. reporting & investigation
Training etc. relating to accidents etc.

Total

Training/Information/general promotion relating to prerequisites

CHASE
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Figure 7.1 Proportion of ISRS devoted to the 5 main topics

ISRS
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7.6 Conclusion

This work showed that it is possible to design a usable classification
system for audit questions. The classification system was useful for
recognising differences and similarities between two proprietary audits.
But it would have been desirable to tag questions as belonging to more

than one category in many instances.

83



CHAPTER 8

Artificial Intelligence and
Word Profiling

8.1 Introduction

The categorisation discussed in the previous chapter that will be
referred to hereafter as the ‘print-based categorisation’ was subjective. It
relied on a judgement being made as to which category to place each
question. It was also very time consuming, to compare CHASE and

ISRS nearly 1000 questions had to be analysed. A technique was sought

that was more objective and quicker.

8.2 Artificial Intelligence

Artificial Intelligence (Al) is the study of how to make computers do
things which, at the moment, people are better (Rich 1988). An expert
system is a computer program that can solve a problem that normally
can only be tackled by an expert who has accumulated the required
knowledge. The construction of expert systems is referred to as

knowledge engineering and expert systems rely on a large database of

knowledge.

As categorisation of audit questions required knowledge to assess what

the question was about, it was envisaged that it might be possible to use
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Al techniques to sort questions. An inexpensive expert system shell
for a Macintosh computer was purchased. An expert system shell is a
complete expert system less the unique rules of the application. The

application in this case would be the sorting of audit questions.

Initial experiments with the shell called ‘Instant-Expert’ supplied by
ALLT. Ltd. showed that it could be used for sorting questions. An

example of how the system could be made to work is shown in Table

8.1.

Table 8.1 Testing a hypothesis with an expert system shell

VERIFY HYPOTHESIS : Expert Trial One

The question contains the word ventilation ?
No

The question asks about a safe system of work ?
No

The question contains the words personal protection equipment ?
No

The question contains the words machinery guarding ?
Yes

The question is about control

The hypothesis the question is about control has been established
(True).

As the knowledge that was being put into the system was to do only
with the existence of key words it was decided that sorting could be

achieved with word searching computer software.
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8.3 Word profiling

A word profiler in an application called * Grammatik’ produced by Riva
Limited was used. This could count all the words in a document in a
matter of minutes and list them in alphabetical order, in order of the

most frequent or the least frequent.

The questions from CHASE II version 4.1 and the fifth edition of ISRS
were entered into Microsoft Word files. Version 4.1 of CHASE and
the fifth edition of ISRS are both later versions of the audits than those
used in the print-based categorisation. The numbers of words in each
of the files was counted by:

* opening the Word Profiler in the application Grammatik;

* opening the Microsoft Word audit file from the Word Profiler file

menu;

* choosing the order of count required from the Word Profiler,

profile menu;

The word profile obtained for ISRS is shown in Appendix 1 and the
profile for CHASE in Appendix 2.

8.4 Assessment of the word profiles

Words which were considered characteristic of each audit were as

follows:
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Key words for ISRS

appropriate
audiometric
chemical
compliance
control
disposal
emergency
employee
energy
environmental
equipment
fires
first-aid
guarding
hazards
hygiene

ill

inspections
investigations
lock-out
machinery
management
near-miss
noise
off-the-job
policy
posters
procedures
records
respirators
training
ventilation
waste
written

Key words for CHASE

adequate
appropriate
arrangements
chemicals
contractors
control
disposal
emergency
employees
energy

fire
flammable
guards
hazard
hygiene
legislation
machinery

maintenance
medical
monitoring
permit-to-work
plant

policy
procedures
representatives
screening
statutory
substances
surveillance
systems

tools

training
vehicle
written

This information alone was not sufficient for making any assessment

of the audit content. It was considered necessary to associated each of

the key words with a topic category such as those used in the previous

chapter.

8.5 Allocation of key words to a topic category

Key words were chosen that were considered to represent each of the

categories in the previous print-based system. These categories are

listed in Table 8.2. The key words allocated to each of these categories

with the frequency of occurrence in each audit is given in Table 8.2.

The weighting given to the various topics by counting key words is
shown in Table 8.3.
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Table 8.2 Print-based categories

Group

o NO Uk LR

R T R el el e
ﬁ&%@&ﬁmmmmmmcmmwmmmmmmc

Topic Category

Software - general

Policy statements/directives
Procedures/documents/registers
Safe systems of work/permits to work
Staff competence/availability
Management involvement
Workforce involvement
Training/information/general promotion
Incentive schemes/contests
Audit/review/inspect/maintain
Responsible/accountable/job description.
Incident reporting and investigation
Physical hazards

Hazards with plant and machinery
Hazards associated with tools
Electrical hazards

Transport/access & egress/ loading
Occupational health general

Safe use of chemicals

Noise

Personal protection equipment
Ventilation

Health surveillance

Welfare and basic hygiene
Monitoring of air contaminants
Fire

First-aid

Emergency planning

Waste management

Off-the-job safety

Safety with contractors and visitors
Legal compliance
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Table 8.3 Key words and their frequency for CHASE and ISRS

Group

1
2

3

10

11

12

13

none

policy
directive
procedure
document
register
documentation
system
permit

staff
competence
management
involvement
commitment
representative
workforce
committee
training
information
instruction
orientation
poster
incentive
contest
competition
auditing
review
inspection
maintenance
reviewed
assessments
reassessment
audit
preaudit
responsibility
accountability
job
description
reporting
reports
investigate
investigation
accidental
accident
diseases
occurrences
dangerous
housekeeping
cleanliness
tidiness

CHASE ISRS

No. of words

0
21
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Group

14

15
16

17

18
19
20
21

22
23

24
25
26
27

28
29

30
31

32

plant
machinery

tools
equipment
electrical
electricity
transportation
access
egress
loading
accessibility
accessible
unloading
transport
transported
transporters
health
chemicals
noise
protective
equipment
respirators
clothing
protection
ventilation
medical
surveillance
biological
checks
examinations
welfare
hygiene

air
contaminants
fire
first-aid
first

aid
emergency
wastes
waste
pollution
off-the-job
contractor
contractors
visitor
visitors
standards
regulations
mandatory
legislation
rule

CHASE ISRS
No. of words
12 0
8 4
14 1
37 62
1 1
0 Q
0 1
5 0
1 0
2 a
0 2
0 2
2 0
1 0
1 0
1 0
73 175
4 2
1 2
18 29
37 62
0 4
4 0
0 10
0 0
5 14
3 0
0 5
0 0
0 0
0 0
2 5
2 2
0 0
10 3
i 19
5 5
2 2
7 36
2 0
1 6
0 1
0 20
0 0
4 1
0 0
1 4]
7 35
10 6
0 0
7 9
1 6



Table 8.4 Categorisation of the audits by word count

CHASE
Topic - Most frequent first

Occupational health general
Hazards associated with tools
PPE

Training, information, promotion
Audit/review/inspect/maintain
Procedures/documents/registers
Legal compliance

Safe systems of work/permits
Policy statements

Hazards with plant & machinery
Incident reporting & investigation
Transport/access & egress/loading
Responsible /accountable/job
description.

Fire

Workforce involvement

Health surveillance

First-aid

Emergency planning

Safety with contractors & visitors
Management involvement

Safe use of chemicals

Waste management

Welfare & hygiene
Monitoring of air contaminants
Staff competence

Incentive schemes/contests
Noise

Physical hazards

Electrical hazards

Software general

Ventilation

Off-the-job safety

No. of
words
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ISRS
Topic = Most frequent first

Occupational health general
Incident reporting & investigation
Training, information, promotion
Management involvement
Audit/review/inspect/maintain
PPE
Procedures/documents/registers
Hazards associated with tools
Legal Compliance

Safe systems of work/permits
Emergency planning

Fire

First-aid

Policy statements
Off-the-job safety
Health surveillance

Responsible/accountable/job
Description.
Workforce involvement

Incentive schemes/contests
Physical hazards

Waste management
Transport/access & egress/loading
Welfare & hygiene

Safety with contractors & visitors
Hazards with plant & machinery
Safe use of chemicals

Noise

Monitoring of air contaminants
Electrical hazards

Software general

Staff competence

Ventilation
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116
110
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8.6. Topic weighting by word profiling

Occupational Health came out on top in both CHASE and ISRS because
the word ‘health” had been used as a key word. Health appears many
times in the audits linked with safety and is not representative of
questions to do with occupational health. Similarities between the
weighting of topics by word profiling and those by using the method
described in Chapter 7 were apparent. The correlation between the two
methods was investigated by assessing whether the ranking of topics

in the print-based categorisation compared with the rankings given by

word profiling.

8.7 Comparison of word profile with print-based
categorisation

The print-based categorisation percentages were numbered 1 to 9 e.g. 1
for categories covered by more than 10% of the audit questions, 9 for
categories with zero questions. Only 9 rankings were required to cover
the range of percentages. For the word profile results there was more
than 9 different numbers of words. The results were therefore put into
nine groups as shown in the Table 8.5. For instance the category
‘training/information/promotion’ in CHASE with 30 words had a

ranking of 3. The ranking of all the topics according by this method is
given in Table 8.6.
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Table 8.5 Ranking groups

Ranking | No. of words | No. of words | Percentage of | Percentage of
CHASE ISRS questions in | questions in
CHASE ISRS

1st >55 >100=1 10 24

2nd 55-35 100-75 8 12

3rd 34-25 75-50 6 11

4th 24-20 49-20 5 6

5th 19-15 19-15 4 4

6th 14-10 14-10 3 3

7th 9-5 9-5 2 2

8th 4-1 4-1 1 1

9th 0 0 0 0

8.8 Results of comparison

‘Noise’, ‘electrical hazards’, ‘ventilation’ had appeared as topics with
few questions in the first categorisation and by key word a similar
result was given. CHASE had more words associated with ‘hazards of
plant and machinery’ than ISRS. Management involvement and
commitment came very high up the list in ISRS whereas in CHASE it

was nearer the bottom of the list. However, there were also some

anomalies, for instance ‘safe systems of work’ and ‘permits to work’
which in the print-based categorisation accounted for less than 1% of
the audits was much higher up in the word count table. This may
have been because there were more questions on this topic in the later
editions of the audits but more importantly because of the use of the
word ‘system’ in the search. ‘System’ like ‘health’ tends to appear many

times in the audits but not always in the phrase ‘safe systems of work’.
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Table 8.6 Rankings by different methods of categorisation

Rankings 1-9
(1 most frequent - 9 least frequent)
CHASE ISRS
TOPIC Print- | Word |Print- | Word

based |Count |based | Count
Software - General

Policy Statements/Directives
Procedures/documentation/registers

Safe Systems of Work/Permits to Work
Staff Competence/Availability
Management Involvement & commitment
Workforce involvement/committees
Training/Information/general promotion
Incentive schemes/contests
Auditing/reviews/inspections/maintenance
Responsibility /accountability /job descriptions
Accident reporting and investigation
Physical Hazards

Hazards with plant and machinery
Hazards associated with tools
Electrical hazards

Hazards transport/access & egress/ loading
Occupational Health General

Safe use of Chemicals

Noise

Personal Protection Equipment
Ventilation

Health Surveillance

Welfare and basic hygiene

Monitoring of air contaminants

Fire

First-Aid

Emergency Planning

Waste Management & Pollution Control
Off-the-job safety

Safety with contractors and visitors
Compliance with legal requirements
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11 A perfect correlation was achieved when the ranking figures were the same in the

print-based categorisation and the word count e.g. as for training/information/general
promotion in ISRS
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8.9 Word profiles on selected parts of the audits

To gain further information about how well certain words represented
a category a separate word profile was obtained for each group of
questions. This involved separating each group of questions from the
rest of the audit so that its own word profile could by obtained. The
word profile for the group of questions in the category ‘ Incident
reporting and investigation’ is shown in Table 8.7 compared with the
same words in the audit as a whole. The procedure was not completed
for all of the ISRS questions because of problems associated with
changing the version of ISRS used between the print base
categorisation and the word profiling system. In the results Table 8.8

those groups which were not assessed are marked ‘n/a’ for data not

available.

Table 8.7 Keywords in a topic group compared with the complete

profile for all questions

Incident reporting & investigation| No. of words in | No. of words in
topic group for | whole audit
ISRS ISRS

reporting 6 12

reports 2 27

investigate(d) 1 2

investigation(s) 16 35

accidental 0 2

accident(s) 21 66

diseases 0 0

occurrences 0 0

dangerous 0 0

TOTAL 46 144
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Table8.8 Group profiles compared with the complete audit profile

CHASE | ISRS
Topic No. of No of
words words
Whote | Part | Whaole | Part
Software general 0 (6 (0 |0
Policy statements 21 |12 |22 |8
Procedures/documents/registers 25 |1 [81 |6
Safe systems of work/permits 22 |5 (37 |n/a
Staff competence 1 jo |0 |0
Management involvement 4 |4 |110(6
Workforce involvement 8 |12 |17 |5
Training, information, general promotion 30 {6 [116]70
Incentive schemes/contests 1 (3 |9 |7
Audit/review/inspect/maintain 28 |7 |94 |31
Responsibilities/accountability/job description. |11 |3 |18 |5
Incident reporting and investigation 19 |5 (12646
Physical hazards 1 |1 (8 |7
Hazards with plant & machinery 13 |20 |4 |[n/a
Hazards associated with tools 51 |26 |63 |[n/a
Electrical hazards 1 |n/all |n/a
Transport/access & egress/loading 13 |20 |5 |n/a
Occupational health general 73 |12 (17512
Safe use of chemicals 4 [9 |2 |0
Noise 1 |1 |2 |2
PPE 51 |30 |85 |40
Ventilation 0 0 |0
Health surveillance 8 |6 |19 {10
Welfare & hygiene 2 |3 |5 |n/a
Monitoring of air contaminants 2 |2 |2 |n/a
Fire 20 |13 |31 |17
First-aid 8 |7 |26 |n/a
Emergency planning 7 |4 |36 |18
Waste management 3 |2 |7 |O
Off-the-job safety 0 |0 (20 |13
Safety with contractors & visitors 5 |4 1 |n/a
Legal compliance 25 |4 |56 |n/a

n/a data not available
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8.10 Group word profiling results

The results of the group word profiling showed that there was
generally a poor correlation between the groups and the audit as a
whole. This was considered to be because some important key words
had been missed out and because in the print-based categorisation the
questions could only be placed in one category. To establish whether
key words were missing further analysis was carried out on the
‘incident reporting and investigation’ group. The profile for the group
is shown in Table 8.9 and confirms for this group anyway that a

number of important key words had been missed out.

Table 89 Key words for the ‘Incident reporting and investigation

group

Key Word Frequency
accident (s) %}5
incident (s) -
report (s), reported, reporting .
injury , injuries c
illnesses

medical i
damage £
causal, cause, causes 5
near-miss, near-misses

analysis ) 1
investigated, investigation(s), investigator i
non-disabling

Words in bold are those not originally included as key words in the search
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8.11 Word profiling as a categorisation technique

Word profiling had the advantage that it was very quick but there were
concerns about the accuracy of the technique. Although overall word
counting appeared to match quite well with the print-based system it
was a cause for concern that there was such a poor match between the
group counts and the audit as a whole. It was considered that a
technique was needed that could count phrases as well as words and

was more amenable to checking which words were in which questions.
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CHAPTER9

Workplace Assessment

9.1 Objective

A brief trial was carried out to determine if useful information about
the style and content of proprietary audits could be obtained by using
the audits to measure safety performance in the workplace. The
company chosen for the trial was a small Nuneaton based engineering
company belonging to a larger group of companies. Six months before
the trial a merger had taken place with another group company based
in Sheffield. This had resulted in redundancies at the Nuneaton
factory, shut-down of the whole heat treatment section and transfer of
many administrative tasks to Sheffield. The company had no full time
safety co-ordinator. Safety functions were shared by the management

team. A safety representative had been appointed by the Trade Union.

9.2 Methodology

ISRS and CHASE were used to conduct an audit of the site. The Works
Manager was given a sample of approximately 10 questions from each
audit to see if it was feasible to leave the audits with him for
completion. It was found that he could answer the more prescriptive
ISRS questions more easily than the CHASE questions. However, the
answer for the ISRS questions was usually ‘No’ as the questions

seemed too onerous for the company. As the Works Manager had
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some difficulties with the questions it was agreed that the author

should act as auditor and that the Work’s Manager should assist by

gathering together various information to facilitate completion of the

audit questions. A list of information required was compiled and is

given in Table 9.1,

Table 9.1 Information for completing the audits

10.

11.

Health and safety policy.
Management training.
Operator training.

Chemicals COSHH assessments.
Material data sheet files.

Health and safety committee minutes.

Safety representatives - who has been appointed (shown on
minutes ), their training?

Fire certificates.

Fire fighting equipment serviced by Thorn. Fire alarm/manual
operation - drills, two years probably.

Security - burglar alarm to security company. Factory open 24
hours.

Accident books, forms sent to HSE, etc.

First-aid - how persons (volunteers) are appointed, training, etc.
(by either St. John's or Red Cross, to statutory requirements) .

Factory inspector’s report.

Statutory inspections by insurance company - John Vale, Fire
Insurers.
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After two weeks the Works Manager had collected most of the
information and a meeting with other members of staff was arranged.
This meeting was extremely useful in establishing the present situation

as regards Health and Safety arrangements in the company.

9.3 Completion of CHASE

Using the safety policy, the chemical register and other information
gained from the meeting, 52% of CHASE II Version 4.1 audit questions

could be completed. The scores obtained were :

Management of Legal Requirements and Resources ~ 35%

Management of Tools, Equipment, Fixtures and 34%

Fittings

Management of Machinery and Plant 16%
Management of Chemicals and Substances 29%
Management of Vehicles 35%
Management of Energy 26%
Management of Health 44%
Management of Tasks 7%
Management of People 38%
Monitoring and Feedback for Health and Safety 27%
Management of Change 0%
Management of Emergencies and Special Cases 6%
Overall Score 27%

100



The highest score obtained was for the Management of Health. The
overall score obtained was 27%. The company scored particularly
poorly on:

* Management of Tasks

* Management of Change

* Management of Emergencies

* Management of Machinery and Plant

This was because the company had no written safe systems of work
and no permit to work arrangements. When changes were made no
formal arrangements existed for assessing health and safety
implications. The fire certificate had not been updated and fire

drills/training had not been carried out.

On machinery and plant a poor score was obtained because the
information required to answer the questions was not available. The
questions required an input from someone who was responsible for

machinery. The following questions are given as examples:

“Are you familiar with the relevant regulations and standards for
the safety of your machines”?

Does inspection and maintenance of interlock guards ensure that

there is no evidence of tampering? * (HASTAM 1989)

A relatively high score was obtained for the ‘Management of Health'".
This was due to the inclusion in the section of first-aid which was

managed exceptionally well by the company.
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9.4 Completion of ISRS

ISRS is arranged in ten steps or levels of achievement. The company
was audited to determine if they could obtain the first level of
achievement ‘one star on the standard programme’. This involved

answering about 50 questions. Only three questions proved difficult to

answer, these were:

“Are all questions, materials used, stored or manufactured in the
workplace properly labelled?

Are specific pre-placement medical examinations carried out as
required by legislation (i.e. audiometric tests, etc.) where certain
health hazards are present in the work place?

Are employees’ health records maintained and stored in a

permanent confidential file and/or as required by legislation?”
(ILCI 1988)

The first question required a workplace inspection and the other two
questions were not applicable. The company was not recruiting and so
no pre-placement medicals were carried out. The company did not

carry out health surveillance on employees and therefore had no

health records.
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The individual element scores for ISRS were as follows:

Leadership and administration
Planned inspections
Accident/incident investigation
Emergency preparedness
Organisational rules

Employee training

Personal protective equipment
Health control

Purchasing

Average

30%
0%
0%
27%
0%
0%
42%
26%
50%
17.5%

The average required for a one star rating is 25%. The company

obtained an average score of 17.5% and therefore did not obtain the

minimum attainment level of ISRS. A zero score was obtained for

planned inspections, accident/incident investigation, organisational

rules, and employee training because:

no planned health and safety inspections were carried out;

there was not a preventative programme;

accidents/incidents were reported but there was no formal

procedure for investigation;

there were no written health and safety rules;

the company had no training programme.
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9.5 Comparison of ISRS and CHASE

In general the ISRS questions were easier to answer than the CHASE
questions because they were more prescriptive i.e. required less
professional judgement. The number of times CHASE used the term

appropriate arrangements made the audit difficult to use.

A table was constructed that ranked the percentage scores achieved in
the different sections of the audit, Table 9.2. The highest percentage
score in ISRS was compared with highest percentage score in CHASE to
ascertain if there was any similarity in the topics. However, the results
for ISRS and CHASE were quite different. Based on the results of ISRS
the company would be steered to improving planned inspections.
accident/incident investigation, organisational rules and employee
training. Using the CHASE results the company might look at

management of tasks, management of emergencies and special cases

and management of change.

Table 9.2 Comparison of ISRS results with CHASE

ISRS (1 star/standard ) % | CHASEII %
Purchasing 50 |Health 44
PPE 42 | People 38
Leadership & administration 30 | Legal requirements and resources 35
Emergency preparedness 27 | Vehicles 35
Health control 26 | Tools, equipment, fixtures & fittings | 34
Planned inspections 0 | Chemicals and substances 29
Accident/incident investigation 0 Feedback for health and safety o
Organisational rules 0 | Energy 26
Employee training 0 | Machinery and plant 16
Tasks 7
Emergencies and special Cases 6
Change 0
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9.6 Conclusions from the trial
The trial showed that:

1. words such as ‘appropriate’ made the questions more difficult to

answer;

2.  where further information is required to answer a question this
should be given in the text and not as an appendix;

3. highly prescriptive questions were easy to answer but for this
particular organisation usually resulted in a ‘no’ response. This
could have a de-motivating effect. An audit should try to pitch in
at the right level;

4. when questions require a visual inspection of plant and
equipment then the auditor must be warned that this is required
and instructed to do this;

5. when questions can only be answered by a certain person some
indication of this must be given in the audit;

6. it was possible to obtain quite high scores on some sections of the
audits because the company performed well in one specific topic
e.g. in management of tasks, a poor performance on safe systems
of work could be cancelled out by a very good performance on job
descriptions;

7. the results from the audits were different but just how different
was impossible to ascertain using the main section headings.
Further breakdown of the sections by categorising the questions

would help in the identification of similarities and differences.
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It showed that if future studies were to be carried out that it would be
necessary to use organisations that were already committed to using a
proprietary audit. In this study it was not feasible to leave the question
sets with the company for completion. They were not motivated to
complete the questions themselves although they were quite willing to
help. The workplace assessment provided a reminder that proprietary
audit systems are not necessarily or ever a means of motivating an
uncommitted organisation. Proprietary audits provide a means to
allow committed organisations to focus and prioritise their OH&S

management efforts.

The workplace assessment did not show the way forward for future
studies in the workplace. The aim of the research was to assess the
style and content of audit questions. It was considered that this could be
done by developing the categorisation systems discussed in Chapters 7
and 8 rather than by obtaining further information through field work.
The trial showed that criteria such as prescription and use of
professional judgement in audit questions are important. It also
showed that to determine similarities and differences in audits it is

necessary to examine the questions rather than just compare section

headings.
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CHAPTER 10

Multi-tagging
10.1 Introduction

The print-based categorisation discussed in Chapter 7 had only allowed
each question to be put into one category. For some questions it was
quite difficult to decide what the question was predominately about.
The next method of categorising therefore was designed to allow multi-
tagging of questions. As all the audit questions had been entered into a
computer file for word profiling the multi-tagging was done using the
word-processing application Microsoft Word. The questions were put
into a table and for each category another column was added to the

table. There were three main options in the design of the

categorisation:

to have a large number of categories or columns in the table

to have just a few categories but very many options to choose

from within in each category

to have a relatively small number of categories and just a few

options to choose from in each category
The preferred method was to have as small a number of categories as

possible and not to generate information that would be unusable.

However, it was important that each question fitted into at least one of

107



the categories and that each question was fully described by the criteria

chosen.
10.2 Assessment criteria

What was required was a framework or model into which all audit
questions could be fitted. Models of OH&S such as that given by
HSE (1991) and ACSNI (HSC 1993) detailed in Chapter 2 were explored
to find out if these would be a suitable starting point. Other criteria
examined were ‘Elements of Competence’ for Occupational Health and
Safety Practitioners issued by the lead body for establishing Nationally
Accredited Occupational Standards and Vocational Qualifications
(NVQ) (1993) and forms used for the reporting of accidents to the
enforcing authorities (form F2508) under the Reporting of Injuries,

Diseases and Dangerous Occurrences Regulations 1985 (Great Britain,
1985).

10.3 Categorisation using models of OH&S management

The OH&S management models are attractively simple but it was
found to be difficult to classify audit questions in terms of the elements
in the model. The reason for this was linked to research carried out by
Mintzberg (Evans 1992). Mintzberg showed that the actual day-to-day
activities of managers are rarely described in terms of setting objectives,
planning etc. If health and safety audits look at actual control activities

then it follows that it may also be difficult to describe these activities in

terms of elements such as planning in a model.
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10.4 Categorisation by NVQ function

Experimental work was carried out with the NVQ (1993) lead body’s
draft function categories for occupational health and safety
practitioners (OHaSPs). This was because the OHasPs categories were
thought to cover the scope and boundaries of occupational health and

safety, similar to what was required to sort audit questions. The NVQ

categories are listed in Table 10.1.

The categories were not very easy to use and it was found that the
resulting code for the question was often far too general. For example
the only code considered suitable for the CHASE II question:

“7.3. § Do all employees have pre-employment screening?
(HASTAM 1989)

was ‘C34 - to implement risk control measures’. It was considered that

this code was too general and therefore did not fully describe the

question.
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Table 10.1 Function categories for OHaSPs (NVQ 1993)

A1| Provide support for the control of risk
All| Provide information and advice
A12| Contribute to problem solving
A13| Facilitate Group working
B1| Establish and maintain OHS policies
B11| Collect relevant data
B12| Determine & maintain policy and organisational arrangements
B13 | Communicate policies and organisational arrangements
B14 | Contribute to specification of OHS responsibilities
C1| Establish, maintain and develop OHS systems
C11| Establish and maintain OHS systems
C12 | Implement OHS systems
C13| Evaluate and develop OHS systems
C2| Assess requirements for risk control
C21] Identify hazards
C22] Evaluate risks
C3 | Plan, implement and develop risk control
(31 Define risk control objectives and methods
C32| Plan risk control activities
C33 | Recommend resources for risk control
C34 | Implement risk control measures
(35| Evaluate and develop risk control measures
C36 | Develop, test and maintain emergency procedures
D1| Establish & maintain a culture of OHS awareness
D11 | Promote & support management commitment to OHS
D12 Contribute to OHS consultation process
D13 | Contribute to resolution of OHS related conflict
D14 | Raise awareness of OHS through publicity
E1| Regulate OHS operations
E11| Identify relevant legislation
E12| Identify compliance shortfalls
E13| Identify improvement areas
E1l4| Implement action for improvement
E15| Monitor improvement action
- F1| Identify organisational training and development needs
F2| Identify current competencies of individuals
F3| Prepare and present demonstrations and information
F4| Evaluate the achievement of training outcomes
Contribute to the implementation of change
G2 | Create maintain and enhance working relationships
G3 | Seek, evaluate and organise information for action
G4 | Exchange information to solve problems and make decisions
H1| Contribute to advances in OHS
H11| Contribute to advances in OHS practice

H12| Provide information and support to enable others to contribute to advances in
OHS

H13| Evaluate advances in OHS
H14 | Promote advances in OHS
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10.5 Development of a category list

As existing lists of health and safety functions and OH&S
management elements were not suitable for coding audit question sets
a new list was compiled in collaboration with Booth (1993b) . This list

of categories is given in Table 10.2.

Table 10.2 Multi-tagging categories
Question character?

0.1 Probing index HIGH/MODERATE/LOW

e L L

0.3 Marginal utility index

0.4 Scorglcnhasing/ zudit mismatch index GOOD/MODERATE/POOR
0.5 Clarity index GOOD/MODERATE/POOR

0.6 Relevance index HIGH/MODERATE/LIMITED APPLICATION
0.7 Multiple requirement index SINGLE/TWO/MULTIPLE

1 Corporate health_and saf + ational functions?

1.1 Preparation/implementation of health & safety policy/plans?
1.2 Monitoring and/or review of policy/ glans?

1.3 Creation/maintenance of Information Systems?

1.4 Communication/consultation?
1.5 Health and safety committees?
1.6 Personal responsibilities?

1.7 Selection and/or training?

1.8 Personal health and safety performance review /feedback?

1.9 Hazard Management? .

1.10 Activities that promote/demonstrate corporate/senior management commitment?
L11 Activities that promote/demonstrate employee commitment

1.12 Other organisational /functional issues not listed above?

?
2.1 Directors?
2.2 Managers?
2.3 Supervisors?
2.4 All employees/employees not specified?
2.5 Operatives?

2.6 New personnel an/or personnel with new responsibilities?
2.7 Young persons?

2.8 Health and safety specialists?

2.9 Competent/expert persons?

2.10 Health and safety representatives?

2.11 Contractors and/or contractors’ personnel?
2.12 Persons other than employees?

2.13 The public (including visitors)?
2 14 Other persons/groups not listed above?
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?

3.1 Buildings and /or work qreas?

3.2 Fixed pE.nt and /or machinery?

3.3 Processes?

3.4 Transport?

3.5 Energy sources?

3.6 Equipment/tools?

3.7 Storage facilities?

3.8 Materials?

3.9 Substances? .
3.10 Other aspects of the workplace not listed above?
4.1 Work activities/tasks (Gen.)

4.2 Designing and/or planning?

4.3 Construction and /or demolition?

4.4 Installation and /or commissioning?
4.5 Operation?

4.6 Maintenance and/or repair'?

4.7 Materials etc. handling

4.8 Other activities not listed above?

?
5.1 Incident investigation?
5.2 Injury accident Investigation? )
5.3 Exposure measurement and/or analysis?
5.4 Workplace (hardware) inspections?
5 Workplace (behavioural) inspections?
6 Workplace inspections (general)?
5.6 Hazard identification procedures?
5.7 Risk assessment/decision procedures?
5.8 Implementation of controls
5.9 Monitoring and/or review of controls?
5.10 Other hazard management procedures not listed above?

5.
5

?

.1 Hazards (not specified)?
.2 Slips/falls?

3 Struck or crushed by ... ?
.4 Contact with .. ?

g Electricity?
7
8

[=p¥=

High pressure fluids?
Fire and /or explosion?
Substances hazardous to health?
9 Asphyxiation?
1
1

g

0 Noise and/or vibration?

1 Working conditions that may promote WRULDs?
12 Inadequate thermal environment?

.13 Other hazards not listed above?

e - e T ety =Y e

Z Hazard Control Measures?

7.1 Hazard elimination or reduction?
7.2 Physical barriers and /or enclosure?
73 Er%morrﬁc design?

7.4 Safe systems of work?

7.5 Permit-to-work procedures?

7.6 Training?

7.7 Instruction and /or supervision?
7.8 Personal protective equipment?
7.8 Emergency procedures?

7.9 Emergency equipment?

7.10 Other hazard Ft:‘::mtmlsa not listed above?

?

8 Statutory Requirement?

8.1 Health and Safety at Work Act 1974

8.2 Management of Health and Safety at Work Regulations 1992
8.3 Industry-specific acts/regulations?

8.4 Hazard-specific acts/ regulations?

8.5 Control measure-specific acts/ regulations?

8.6 Reporting /notification acts/ regulations?

8.7 General reference to legal requirements?

8.8 Other acts/regulations not identified/ characterised above?
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10.6 Use of the coding system

Under the multi-tagging categorisation the CHASE II question

“7.3. § Do all employees have pre-employment screening? “
(HASTAM 1989)

was coded (excluding the question character element) as:
* 1.7 Selection and/or training
* 24 all employees/employees not specified and

e  7.10 other hazard controls not listed above.

The coding system was workable but problems were occurring with the
computer. The size of the table in Microsoft Word was too large. It was
slow to work with and there were concerns about how the information

would be sorted once all the questions had been categorised.

10.7 Change to use of a database

Sorting hundreds of questions into nearly 100 different categories
required the use of a spreadsheet or a database. Even with this software
the task of sorting the questions would be very time consuming unless
word profiling techniques could be used. To enable word searches to be
carried out and to sort alot of data efficiently it was considered that it

was necessary to have a database. The database categorisation is

discussed in Chapter 12.
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10.8 Control outcomes and prescription categorisation

Prior to developing a database categorisation a simpler coding system
was tried out to assess how prescriptive the questions were and
whether they looked at control activity or control outcomes as defined
by Dawson (1982). Using word processing software a table was created
and the questions coded according to the following criteria:

Category 1

There were two options to choose from:

Option 1 - System indicating that the question required performance of
an activity or condition dictated by the audit.

Option 2 - Legal indicating that the audit question required compliance
with a legal requirement

Category 2

This category looked at whether a value judgement had to be made.
Option 1 - the question required professional judgement

Option 2 - the question did not require professional judgement
Category 3

This category aimed to seek out any questions which appeared to be
addressing achievement in risk control rather than just activity.

Option 1 - the question looks at control outcomes

Option 2 - the question addresses control activity only

Category 4

This was a listing of the written documentation required if any to

achieve a yes answer to the question.
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10.9 Results of the activity and prescription categorisation

The results are summarised in Table 10.3 and Table 10.4.

Table 10.3 Categorisation for prescription and activity outcomes for

CHASE

Category 1 Category 2 Category 3 Category 4

System/Legal | Professional Activity/ Written
Judgement (PJ) | Outcomes Documentation

System 97 % PJ 45% Activity 89% | See Table 10.5

Legal 3%

Outcomes 11%

Table 10.4 Categorisation for prescription and activity outcomes for

ISRS

Category 1 Category 2 Category 3 Category 4

System/Legal | Professional Activity/ Written
Judgement (PJ) | Outcomes Documentation

System 98 % PJ 7% Activity 86% | See Table 10.6

Legal 2%

Outcomes 14%

Category 1 showed that both audits are predominately assessing

compliance with the safety programme prescribed by the audit. Only

2% of ISRS and 3% of CHASE required any compliance with any

specified legal standard.
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On the degree of professional judgement required the audits are quite
different. The CHASE audit required judgements to be made as to
whether arrangements are suitable, adequate or appropriate for 45% of
the questions. ISRS only required professional judgement for 7% of
the questions. The majority of both audits required procedures etc. to
be in place to comply with the requirements of the management
system but did not address the issue as to whether the procedure
achieved the objective it was set up to achieve. CHASE required less
written documentation than ISRS see Table 10.5 and Table 10.6.

Table 10.5 CHASE Documentation

LIST _ REGISTER .
Regulations, other statutory requirements or a register of the location of all major fixtures
standards which apply to the machinery and and%tﬁngs

lant in the workplace

ations, other statutory requi nts maintenance register for each vehicle
anguz;ldviso;y ublicationsrywh?cl;ln: m‘i to register kept of the maintenance and repair
the input energy‘ sources used in thelﬂ:e ined requirements of tglsfand ei:lulpn}ent?
Statt raalifications to drive specific vehicles
Statutory requirements or other standards ULES o0 P
ﬁg{)&x}g to vehicle maintenance work

ROCEDURE

Annual estimate of forthcoming health and
safety expenditure
Written procedure for action in the event of
z‘a(vfire or exggggionf —

ritten pr ure for reviewing the poli
POLlCI%S B Py
Health and Safety Policy
Policy on standards of housekeeping
RECORDS
Maintenance activities recorded
Permanent record of the hazardous
substance hazard & risk assessment
Records kept and analysed for:
Complaints of ill health? Employee’s
illnesses
Medical examination Results
Health Hazard incidents
health audit Results

written rules, for carrying out detailed .
safety surveys on all machinery and plant in
the workplace

written rules, to ensure that new or second-
hand mad\h\er%rqor plant is safe
DESCRIPTIO

written description of the nature and extent
of the hazard(s) for a special case
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Table 10.6 ISRS Documentation

WRITTEN DIRECTIVES
Task observation programme
Formal safety & ﬁea th/loss control reviews
Task analysis & development of practices
FORMS
Accident/incident investigation
Annual management audit forms
Mobile & materials handling equipment
inspection
Partial/spot task observations
Complete task observations
FILES/DOCUMENTATION
Planned general inspection reports
Programme audits/evaluations
Hié%:- Eotential and major loss investigation
LISTS & INVENTORIES
Inspections reluired by governmental
agencies, law & organisational requirements
1 equipment, materials, structures and areas
Occupations divided into the tasks performed
Chemical substances
Mobile and materials handling equipment
Written aids for tours
MANUALS
S & H/loss control reference manual
MEMOS & LETTERS
Information about any high potential incident
major fires or damage
Inf.. on major injury /illness
Accident statistics for management
Follow-up action for major and high potential
loss accidents tojoint H & S committees
Off-the-job and safety sent to homes
Off-tl.l}rg?ob safety inf.. to management
WRITTEN OBJECTIVES
t'l‘as}f analysis & procedure for all critical
asks
PROCEDURES/PLANS
Remedial actions as recommended in the
incident investigation report
Accident/incident investigation procedure
Emergency plan for all probable emergencies
Hazards reported by employees
To process requests from employees and to
rovide feedback to them about” concerns
oint S &H committee recommendations are
received, considered and properly addressed
Problems identified through complete and spot
task observations are completed
Safe disposal of hazardous waste
Disciplinary action for violation of
established protective equipment standards
Correcting items identified during inspections
Handling refusal to work situations
POLICIES
General policy statement
Commendation for complying with rules
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REPORTS
Status of incomplete remedial actions
Substandard conditions and practices
observed during planned general inspections
Substandard hazardous conditions noticed
by employees, H&S committees, or
supervisors
ions & remedial actions confirmed

RECORDS
Considerations & decisions of
accident/incident review meetinfs
Employee training tests recorded and filed
Critica¥ task analysis and procedure
reviewed, completed or updated?
Instruction in the need for and use, cleaning,
and maintenance of PPE
Issue of non-disposable PPE
Rule receipt,
1. Positive recognition for rule compliance
2. Disciplinary action for on-compliance
Retraining or skill practice occurs
Monitoring data of chemical, biological, and

hysical agents
Em loyee’s exposure(s) to chemical,
biological, or physical agents
Records of accident/incident investigation
reports
Critical parts/items inspections
Critical task analyses and work practices
Preventative maintenance dates and work
done
Senior management induction training
Senior management initial S&H training
Senior management review S &H trainin
Supervisor middle management review 5& H
training
Audiometric test results
Manaéers' S&H/loss control performance
RULES

Written general safety and health rules
STANDARDS

Conducting group S&H /loss control meetings
with all personnel

Planned personal contacts to be made with
emgloyees
PPE standards rules and /or procedures for

appropriate jobs

5?31/?053 crgntrol orientation/induction for
management personnel?

Rea_lmrin management to give task instruction
with ea

i new or different task assigned
Mana t performance
ARCHIVES

Inactive investigation reports over 2 years
old



10.10  Control outcome questions

It was very difficult to single out those questions which looked at
control outcomes because there was not a distinct difference between
these and control activity questions. Those questions which were
considered initially to be about control outcomes were re-examined. In
this assessment many of the questions could have been eliminated
from the category because although they probed more deeply into

control activity they were on reflection not about control outcomes.

The questions that had been put in the category had a number of

characteristics:

* they often required professional judgement using words such as
‘how effective’;
they often asked for information on percentage compliance;

* in ISRS they often asked how often a given activity had been carried

out.

Inquiring ‘how often’ an activity is carried is considered by Dawson
(1983) not to be a control outcome. However, asking ‘how often’ is a
more probing question than just asking about whether an activity is
done. The questions categorised as control outcomes therefore were

considered to be more probing than the other questions but not

necessarily about outcomes.
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10.11 Audit model

The work discussed in this chapter explored different facets of audits
and how they could be evaluated. At this stage it was considered
appropriate to construct an audit model to draw together the different

aspects of audits that it was practicable to consider in an evaluation.

This is shown in Figure 10.1

Figure 10.1 Audit Model

AUDIT MODEL

Focus

General for all hazards
For specific hazards

Content/Scope

All or one of the following management elements:
Policy
Organising
Planning and Implementing
Measuring Performance
Reviewing Performance
Auditing

Measurement

Control Activity
Control Outcomes
Hazard Outcomes
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The audit model highlights the different approaches to auditing. An
audit might focus on the control of all hazards or a few specific hazards.
Assessment of the management of the hazard could examine all of the
management elements or just one. The performance measurement or
the score achieved could concentrate on ‘control activity’ or could
consider ‘control outcomes’ or ‘hazard outcomes’. By using the audit
model an organisation could decide what approach to take when it
conducts an audit. For example an organisation could choose to
examine the organising of one hazard by looking at control outcomes,
ie. all aspects of machinery safety by requiring proof that those persons

with responsibilities have carried out their duties.

The evaluation of existing proprietary audit questions however cannot
be as simple as the audit model. Questions do not fit neatly into the
management elements for the reasons given in paragraph 10.3 and it is
difficult to make a precise distinction between a control activity and a
control outcome. Therefore audit questions need to categorised with

many more headings than those given in the model.

10.12 Conclusion

Audit questions measure control activity or outcomes by asking for:

*  compliance with legal requirement

fulfilment of an audit requirement

(all or nothing)

some degree of achievement of an audit requirement

(scale or percentage)
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* aprescribed activity to be carried within a certain time period
*  verification of an audit requirement

e professional judgement

Although it is difficult to identify ‘control outcome’ questions it is
practical to consider to what degree questions are prescriptive and
probing. Therefore a prescription and probing index should be a

feature of an audit classification system.
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CHAPTER 11

Database Development

11.1 Introduction

For previous classifications, tables in a word processing package had
been used to sort questions. This method became difficult for multi-
tagging of question. Working with a large table was slow on the
computer and only very limited sorting of the coded questions could be
carried out. A switch was made to a database so that more
information could be associated with each question and to allow better

sorting of the questions. It would also be possible to carry out word

searches.

11. 2 The database

A Claris database called FileMaker Pro, version 2.1. was chosen on the
advice of a respected software supplier. The database was run on a
Macintosh computer but the same application is also available for PC
computers. A database file was created for the audits ISRS, CHASE and
QSA. The audit questions were imported from Microsoft Word files
into each of the database files. The questions became the records in the

files and fields were created for different categories.
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11.3 Adaptation of category list

A decision was made to use a modified version of the multi-tagging
category list given in Table 10.2. It was necessary to modify the list to
facilitate word searching and to ensure that there was no repetition of
categories in different sections of the list. The categories which are
now in the database are collated under the following main headings:

* question character - clarity, prescription, probing and marginal

utility
* health and safety organisation and functions
* people
* workplace

¢ work activities

¢ hazard identification and risk assessment

* risk control

* specific topics

The inclusion of various topics under these headings is discussed in

the next paragraphs.

11.4 Question character

The following seven categories were originally proposed for question
character:

0.1 Probing index HIGH/MODERATE/LOW
0.2 Prescription index HIGH/MODERATE/LOW
0.3 Marginal utility index GOOD/MODERATE/LOW

04  Score chasing/audit mismatch index GOOD/MODERATE/POOR
0.5 Clarity index GOOD/MODERATE/POOR

0.6 Relevance index HIGH/MODERATE/LIMITED APPLICATION
0.7 Multiple requirement index SINGLE/TWO/MULTIPLE
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It was decided not to use numbers ‘0.4 Score Chasing’l? and ‘0.6
Relevance’. These indices required careful examination of each
question and were not suitable for word searching.  Relevance had
been tried out in an earlier categorisation and it had been found that it
was difficult to assess a question on its relevance or importance. To use
this category successfully it would be necessary to have a particular
industry in mind and knowledge of its health and safety requirements.
The categories that were used under question character were:

e clarity

* prescription

* probing

* marginal utility.

Clarity was divided into satisfactory, multiple question and unclear.
The category was subjective but easy to use because all that was
required was a decision to be made as to whether the question was
understandable or not and if it asked two questions at the same time.

For example the following questions were categorised as multiple

questions:

“ If this person is not based at the site, is there a separate ‘local’
policy statement confirming commitment issued under the
signature of the local site manager?”

In the work area or the process selected by the auditor, have all of
the employees covered by the assessment (s) been provided with
information and training on the weight of each load and the

heaviest side of any load whose centre of gravity is not positioned
centrally”. (ROSPA 1994)

12_Score chasing meant that changes could be easily made to satisfy the question
without the need to make any actual health and safety improvements.
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The prescription category underwent a number of changes. Originally
there were 6 sub-divisions (absolute, frequency/percentage, company

objective, written, legal compliance, adequate/suitable etc.) but these

were reduced to those given in Table 11.1.

Table 11.1 Prescription categories and key words

Prescription Key Words
Standard Compliance legal, legislation, legislative, standard
Professional Judgement adequate, suitable, satisfactory, high,

appropriate, sufficient, necessary,
relevant, clearly, readily, applicable,
safest, best

Written written, in writing

‘Probing’ was initially divided into: documents/procedures, software,
hardware, evidence plan control/actually in use or not, plan/works
control satisfactory or not. This list was used to categorise questions in
the QSA audit with some success but the categories were not all
suitable for word searching. The headings were modified several times

and finally became those listed in Table 11.2

Marginal utility was a category designed to describe how much had to
be done to achieve a yes answer to a question. For example ‘Is there an
inventory of all substances used? To achieve a ‘yes’ answer substances
offering trivial or no risk and used in very small quantities would still
have to be included. Therefore by not been able to achieve the last part
of the question credit could not given for achieving the majority of the
requirement. An audit that contained a large number of these types of

questions could be criticised for being to pedantic and requiring the

125



impossible. The category was entered as a field on the database and the

key word ‘all’ was used to search for these questions. Rather than have

a category on its own ‘marginal utility’ was included as one of the

options in the probing index.

Table 11.2 Probing index and key words

Probing Key Words
Arrangements/procedures | arrangement, procedure

Docutr{ents, policies, document, policy, certificate, manual,
certificates record, file, literature, books, form
Frequency annual, yearly, monthly, daily
Percentage compliance percent, percentage

all all

11.5 Health and safety organisational functions

For corporate health and safety organisational functions there were
originally the following 12 categories :

1.1
12
1.3
14
15
1.6
L7
18
1.9
1.10

1.11
1,12

Preparation/implementation of health & safety policy/plans?
Monitoring and/or review of policy/plans?
Creation/maintenance of Information Systems?
Communication/consultation?

Health and safety committees?

Personal responsibilities?

Selection and/or training?

Personal health and safety performance review/feedback?
Hazard Management?

Activities that promote/demonstrate corporate/senior
management commitment?

Activities that promote/demonstrate employee commitment?
Other organisational/functional issues not listed above?
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It was found that there was repetition within the group. For instance
the category ‘hazard management’ was covered in the section ‘hazard
management procedures’. ‘Health and safety committees” was
considered to be another form of ‘communication consultation” and
therefore the two categories were amalgamated. The word ‘corporate’

was deleted from the heading and the categories shown in Table 11.3

were included.

Table 11.3 Health and safety organisation and functions

Category Key Words

1.1 policy/plans/objectives |1.1 policy, objective, plan

1.2 Communication, 1.2 communication, consultation,
consultation committee, team, information,
news, meeting

1.3 Responsibilities, duties |1.3 responsibility, responsibilities,
performance, duty, job
description, job specification,
duties, signature, authority

14 Commitment, 14 commitment, culture,
involvement, motivation, leadership,
promotion promotion, awareness

1.5 Compliance 1.5 legal, legislative, legislation,

standard, discipline, compliance

1.6 Auditing 1.6 audit, monitor, measure,

evaluate, review, performance

1.7 Resources 1.7 resource, finance, budget, cost,

funding
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11.6 People

For people there was originally the following 14 categories:

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
212
2.13
2.14

Directors?

Managers?

Supervisors?

All employees/employees not specified?
Operatives?

New personnel an/or personnel with new responsibilities?
Young persons?

Health and safety specialists?
Competent/expert persons?

Health and safety representatives?
Contractors and/or contractors' personnel?
Persons other than employees?

The public (including visitors)?

Other persons/groups not listed above?

This list was considered to be far too large so a number of the categories

were amalgamated. For instance ‘directors’ was joined with

‘managers’, ‘persons other than employees’ with ‘the public’. The

resulting categories are given in Table 11.4.

Table 114 People

Category Key Words

2.1 Directors/managers 2.1 director, manager

22 Supervisors 2.2 supervisor, supervision

2.3 Employees/operatives |2.3 employee, operative, team

24 Contractors 24 contractors, non-employee

2.5 The public (including |25 public, visitors, community,
visitors) consumer

2.6 Health and safety 2.6 assistance, co-ordinator, officer,
support (including advisor(or), first-aider, staff,
medical, first-aid, fire) marshal, physician, doctor, nurse,

hygienist, professional
2.7 _All other people 2.7 people, persons
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11.7 Workplace

For the workplace there was originally the following ten categories:

3.1 Buildings and/or work areas
3.2 Fixed plant and/or machinery
3.3 Processes

34 Transport

3.5 Energy sources

3.6 Equipment/tools

3.7 Storage facilities

3.8 Materials

3.9 Substances

3.10  Other aspects of the workplace not listed above

This list was modified substantially because some of the categories such
as ‘materials and substances’ were considered not to be about the
workplace. Instead this category was put in the ‘work activities” section.
Table 11.5 lists the categories in this group. The eighth category

‘posters and notice boards’ was added at a later stage when the system

was tried out on questions.

Table 11.5 Workplace

Category Key Words

3.1 Access, egress 3.1 pedestrian, egress, walk, route, car
park, sign

3.2 Fixed plant and/or 3.2 plant, machinery, fitting

machinery

3.3 Transport 3.3 transport, vehicle

34 Toilets, washrooms 34 toilet, wash, shower, hygiene,
shower, canteen

3.5 Storage facilities 3.5 storage, store

3.6 heating/lighting 3.6 heating, lighting

3.7 housekeeping 3.7 housekeeping, cleanliness, tidy

3.8 posters/notice boards |3.8 poster, bulletin board, notice
board
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11.8 Work activities

Work activities originally included the following:

4.1 Work activities/tasks (gen.)

42  Designing and/or planning

43 Construction and/or demolition
44 Installation and/or commissioning
4.5 Operation

4.6 Maintenance and/or repair’

4.7 Materials etc. handling

48  Other activities not listed above

From this list the category ‘operation” was omitted because it was

considered to be too vague. Additional

categories of ‘materials

handling’, ‘hazardous substances’ and ‘sale of products and services’

were included. The categories are shown in Table 11.6.

Table 11.6 Work activities

Category

Key Words

4.1 Work activities/ tasks
4.2 Designing and/or planning

4.3 Construct/install/demolish

4.4 Change
4.5 Maintenance/repair/clean
4.6 Materials etc. handling

4,7 Use of substances hazardous
to health

4.8 Sale of products and services

4.1 task, use

4.2 design, engineer, planning
4.3 construct, install, demolish
4.4 change, modify

4.5 maintenance, repair, clean
4.6 handling, load, fork lift

4.7 substance, chemical,
hazardous material

4.8 product, client
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11.9 Hazard identification and risk assessment

The group on ‘hazard management procedures’ was replaced with a

group called

‘hazard identification and risk assessment’. The

following were the original categories in the group:

5.1
52
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
511

Incident investigation?
Injury accident investigation?

Exposure measurement and/or analysis?

Workplace (hardware) inspections?

Workplace (behavioural) inspections?

Workplace inspections (general)?

Hazard identification procedures?

Risk assessment/decision procedures?

Implementation of controls?

Monitoring and/or review of controls?

Other hazard management procedures not listed above?

Some of the categories listed were combined i.e. it was convenient for

word searching to group together all questions on accident

investigation whether they involved injuries or not. The category on

implementation of controls was removed and a new category for

inventories was included. The categories are shown in Table 11.7.

Table 11.7 Hazard identification and risk assessment

Category Key Words

5.1 Incident/accident 5.1 investigate, report, accident,
investigation damage, near-miss, injury, illness

5.2 Measure and/or 5.2 exposure, measurement, analysis
analysis

5.3 Workplace inspections |5.3 inspections, tours, surveys

54 Inventories 54 inventory, list

5.5 Risk assessment 5.5 risk assessment, assessment,

techniques

hazard
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11.10 Risk control

The hazard control measures group was changed to risk control. The

original group contained the following categories:

71 Hazard elimination or reduction
72  Physical barriers and/or enclosure
7.3 Ergonomic design

74 Safe systems of work

7.5 Permit-to-work procedures

7.6 Training

77 Instruction and/or supervision
7.8 Personal protective equipment
7.9 Emergency procedures

710  Emergency equipment

711  Other hazard controls not listed above

This was modified in a number of ways. For instance ‘ergonomic
design’ was removed, ‘physical barriers and/or enclosure’ became
‘engineering controls’, ‘emergency procedures’ became ‘amelioration’.
Facilities was included to cover the provision of showers etc. But in
retrospect this should not of been done as there is an overlap with
category ‘3.4 Toilets, washrooms’ in the workplace section. The final

list of categories is given in Table 11.8.
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Table 11.8 Risk control

Category Key Words
6.1 Risk control 6.1 risk control, action,
implementation implementation
6.2 Elimination and 6.2 elimination, substitution
substitution
6.3 Engineering controls 6.3 guard, enclosure, ventilation,
engineer

6.4 Facilities (e.g. showers) |6.4 room, wash, shower

6.5 Special equipment 6.5 detector, extinguisher, alarm,
label, sign

6.6 Safe systems of work 6.6 safe system of work, rule, correct
use

6.7 Permits to work 6.7 permit

6.8 Selection and training |6.8 selection, train, induction,
interview, placement,
qualification, course

69 FPE 6.9 PPE, protective equipment,
clothing
6.10 Health surveillance 6.10 health surveillance, biological,

medical, audiometry,
audiometric, lung-function

6.11 Amelioration 6.11 emergency, first-aid, fire,

evacuation, escape, danger,
treatment

11.11 Specific topics

The hazard and statutory requirement groups listed were replaced with
a group called specific topics. This included hazards but it also enabled

other topics to be included such as named legislation from the
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statutory requirement group. The categories listed in Table

replaced the following:

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12
6.13

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

Hazards (not specified)
Slips/falls

Struck or crushed by ..

Contact with ..

Electricity

High pressure fluids

Fire and/or explosion
Substances hazardous to health

11.9.

Asphyxiation

Noise and/or vibration

Working conditions that may promote WRULDs
Inadequate thermal environment

Other hazards not listed above

Health and Safety at Work Act 1974

Management of Health and Safety at Work Regulations 1992
Industry-specific acts/regulations?

Hazard-specific acts/ regulations?

Control measure-specific acts/ regulations?

Reporting /notification acts/ regulations?

General reference to legal requirements?

Other acts/regulations not identified/ characterised above?

Table 11.9 Specific topics

Category Key Words
7.1 Energy 7.1 energy, electricity, electrical,
pressure, gas, oil, compressed

72 Confined spaces 7.2 confined

7.3 Noise and vibration 7.3 noise, vibration

74 Visual display Units 7.4 visual display, VDU

7.5 Radiation 7.5 radiation

7.6 Off-the-job safety 7.6 off-the-job, health education

7.7 Environmental 7.7 environment, pollution, waste,
Management disposal, by-product

7.9 Tools and equipment

7.8 tools, portable equipment,
electrical equipment
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11.12 Setting up the database

Two layouts one for data entry and one for results were set up on the
database. This involved defining fields and positioning them on the

layouts. An example of a layout is shown in Figure 11.1.

Figure 11.1

Section of the word count database layout

QuestionNo,

Question Text

HS Organisation and functions

00 1.1 policy/plans/obiecti 1.1 policy, plan, objective

PRCYE A orEs 1.2 communication, consultation,
committee, information, =news,
[ 1.3 responsibilities/duties meeting

[ 1.4 Commitment/imvolvement/promotion 13 IBSPPI_‘S_“,’HHY' .
responsibilities, performance, job
description, job specification,

[ 1.2 communication/consultation

[J 1.5 compliance

[ 1.6 auditing duties, signature, authority
1.4 commitment
1.7 d
g o r::urces culture,motivation, leadership,
.8 other

promotion, awareness

1.5 legal, legislation,legislative
standard,discipline, compliance
1.6 audit, monitor, measure,
evaluate, review, performance

1.7 resource, finance, budget, cost,
funding
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To create this layout it was necessary to create 10 fields as follows:

e anumber field for question number

e atext field for question text

o 8 text fields with predefined value lists for the ‘HS organisation
and function’ categories

The key words were entered as text on the layout, where a word is

prefixed with an equal sign denotes that it is necessary to search for

exact matches only. An alternative to setting up 8 separate category

fields is to set up one field containing 8 options. This was done in an

earlier version of the word count layout but it was found that it was

impossible to create a summary field for each of the options. This was

necessary so that the results were calculated automatically. The ‘other’

box represents all the questions which did not fit into any of the

categories in the group. It was important to have this field for carry out

searches to locate unclassified questions.

The fields entered on the database are listed in Appendix 3. The word
count layout used for the classification of questions is shown in Figure

11.2. The question used in this example is from the fifth edition of
ISRS (ILCI 1988).
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Figure 11.2 Example of Question Evaluation

J.1 Does the organisation at the corporate or local level have a general policy
statement reflecting management’s commitment to safety and health/loss

control?

Prescription

[ Compliance with standard
[ professional judgement
] written

X other

Probing

[ arrangements/procedures
X documents, policies, certificates
[ frequency

[ percentage compliance
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