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ABSTRACT

This research investigated various factors considered to influence safety attitudes of

construction workers, and management, towards safety performance in the UK
Construction Industry.

The factors examined are listed in the research model and consist of historical, economic,

psychological, technical, procedural, organisational, environmental, and safety
performance variables (factors).

The study based upon the above factors was conducted under the key assumption that:

"Safety Performance is a function of operatives' and management attitudes in respect of
behavioural and environmental factors in the Construction Industry".

This key assumption lead to further sub-hypotheses, namely:

a) Safety performance is a function of operative attitudes towards the above listed
factors;

b) Safety performance is a function of management attitudes towards the above listed
factors;

c) Operative attitudes towards the above factors differ from those of site managers;

d) Site managers' attitudes towards the above factors differ from those of contract

managers, and safety advisors, etc.;

The research methodology centred upon literature reviews, interviews and questionnaires
administered to operatives, site managers, contract managers and safety advisors, in ten
construction companies in the UK, covering a sample population of 325 subjects.

Analysis of the 325 questionnaires suggests that the key research assumptions, and

attendant sub-hypothesis are found to be valid as far as the research data examined are
concerned.

Ultimately, the results of multivariate analysis determined that organisational factor, and

industry norms, are the primary and most dominant influence upon safety performance in
the UK Construction Industry.

xii



CHAPTER ONE

Introduction to the Research



CHAPTER ONE
1.1 INTRODUCTION TO THE RESEARCH

Health and Safety at Work is in itself a complex phenomenon, and the subject of 'Safety attitudes
and safety performance' in the construction industry is even more so. Where man and work interact,
particularly in such a complex and uncertain environment as construction, there are bound to be
problems of human behaviour, weather effects, geology and unforseen circumstances resulting in

accidents.

The disruptive effects of accidents in the construction industry are clearly classified and well-
documented almost annually in the United Kingdom (Health and Safety Executive Reports: 1952-

88). The impact of accidents, and health and safety in general include the following:

a) Loss of employee morale.

b) Financial implications for the individual, the company and the State.

c) Psychological consequences for the individual, colleagues, and the family.

d) Pain, suffering or death, resulting in incalculable consequences to the individual, family,

company, the State and society at large, etc.

The office of Health Economics (1978-85) has recently indicated that there were over 370 million

lost working days due to classified incapacity in United Kingdom.

The Health and Safety Executive (1984/85) reported that over 15 million days were lost due to

industrial injuries.

This volume of industrial statistics is quite substantial, and of considerable concern to managers of
industry, the medical profession and society in general. It remains however, one of the paradoxes
of post-industrial revolution that in spite of a systematic rise in real earnings, improved working
conditions and environments, and major advancement in technological developments in industry at
large, there remains a steady increase in the level of industrial injuries or accidents, particularly in

the construction industry (ref: Figure 1.1, p3 below).

The amount of working time lost through industrial injuries, and other causes, and the means by
which such factors might be reduced, has been a matter of general concern to the workers,
managers, and safety practitioners through centuries, as industry transforms from craft-orientated
work to the use of sophisticated technology. In very recent years (at least the past twenty years)
individual companies, trade union organisations, and government agencies concerned with Health
and Safety in the workplace, have intensified the amount of effort given to the problem, and this
has led to the evolution of a uniform method of classification of accidents, and safety performance

measurement criteria, together with an improvement in the general understanding of the accident

1
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and safety phenomenon.

Despite these changes in the health and safety climate, there appears to be no marked initiatives on
the part of the researchers or safety practitioners towards the facilitation of meaningful comparative
studies into the psychological aspects of safety in the UK construction industry. Accident rates in
the construction industry, along with construction turnover figures, and productivity or
performance indicator factors, are more often considered as objective measures of relative

efficiency of a construction company.

Organisations with high employee incident rates, in terms of occupational injuries, are generally
considered as less efficiently managed organisations than those having a lower accident rate (ILO,
Geneva, 1984),

It is also generally assumed that:

'attitudinal and behavioral factors of employees can be related to this objective
measure of efficiency. Workers who are not particularly keen or interested in
their jobs, or who are dissatisfied with their work situation, might be more
inclined to perceive accident as a means of withdrawal from the work situation,
than those who enjoy their work, and were satisfied with the aspects of
supervision, and with the opportunities their jobs provide for pay, self-esteem,
promotion, and establishment of relationships with their peers.

(Hale and Hale, 1970)

Most studies have found that many of the accident occurrences on construction sites can be
avoided. They stated that quite often, "these accidents are exacerbated by human factors, climatic
factors, and the physical, as well as the technical aspects of the more rigorous occupations"”
(Atherly, 1978; Shimmin, 1980).

The result of accidents on site, is clearly undesirable since it presents a major threat to site work,
and the individual domestic welfare, whilst imbalance of production, plant/machine usage time for
profitable production, material turnover, low worker morale, and low productivity rates, are just
some of the more pronounced or tangible consequences of industrial accidents. Whilst the level of
construction accidents remains high in the UK construction industry, its level varies amongst
contractors and from site to site; for it is the result of certain important factors which act upon the
individual and/or groups, both in the job environment, and outside the work situation. These

principal factors associated with safety behaviour, broadly concern the following;:

a) daily and seasonal variations of the site;
b) occupational category;
c) medical and health factors, and



d) personal and organisational variables.

The model for this study shown in Chapter Three (Fig 3.8), demonstrates the role of these factors
which represent a web of complex relationships that ultimately shape safety behaviour. The model

is evolved around certain theories of risk/safety behaviour.

Various studies have shown that a substantial part of safety or risk behaviour is essentially non-
medical, the safety decision is therefore predominantly personal. (Suchmann, 1961), (Surry, 1969),
(Hale and Hale, 1970), (Wrigglesworth, 1972), (Hale and Perusse, 1978), (Andersson et al, 1978),
(Perusse, 1980).

Abeytunga (1979) on the other hand, demonstrated that organisational factors, particularly the
identification of safety training needs and training of employees in hazard identification is an

organisational decision, and should not be left to the individual employee.

There are however, bound to be other factors in between as shown in the chosen research model
(Fig 3.8). The main objective in safety behaviour (safety attitudes and safety performance)
measurement and analysis, is therefore to distinguish between the human factor causes, and the
organisational factors. For an accident may be determined either solely by Human factors, or by

the interaction between humans, the work situation, and the organisational factors.

Thus, the separation of human and organisational factors etc, constitutes the fundamental stage of
some form of safety/accident control process, though subsequent control strategies ought to be
[ideally] linked to certain concepts in the field of attitudinal and motivational [psychological]
theory. This conviction, together with the writer's previous work and experience (Sawacha and

Langford, 1987), constitute the drive behind this study.

Whilst the research may aim to compensate to some extent, the deficiency of work concerning
'safety attitudes and safety performance’, in the field of construction, the main thesis advanced in
support of the study, was that of producing suitable criteria upon which decisions might be based
concerning certain management practices, and policies, associated with Health and Safety of

employees, and the possible prevention of accidents, and control on site.

Furthermore, the effectiveness of safer construction management in the construction industry is

dependent upon a detailed knowledge, and understanding of:

(a) Hazard identification techniques;
(b) Positive safety attitudes by operatives, and management; and
©) Improved safety performance.

The above factors must all be jointly focused upon and developed to meet the desired goals of a

4



safety-orientated construction environment. Ultimately, the attainment of such goals must depend
largely upon educational institutions at all levels, the construction industry itself, government
legislation and enforcement, a more effective policing of the workplace in the industry by
management, and the Safety Inspectorate, and more essentially, industry-focused safety research on

the behavioral, mechanical and environmental aspects of Health and Safety in Construction.

With these broad aims/objectives in mind, this study is developed to explore the various aspects of

worker/management attitudes and safety performance in the (UK) construction industry.

1.2 EFININ FETY ATTITUDES

The term "attitude" is derived from the subjects of social sciences, particularly in the field of social
psychology or psychology in general. Within this specialised field of the study of human
behaviour, has emerged diversified definitions of the term "attitude", and most social scientists
would agree that no single definition of the term can be suggested as being definitive. Each
definition places its emphasis upon a single or multiple factor, and to some, the words "attitudes"
and "opinions" are almost synonymous; however, those working in the field of attitude studies

proffer a number of definitions for the term "attitude".

General opinion suggests that everyone has an attitude, and hence people would use the word
"attitude" to describe any form of human behaviour. For example, assertions like 'people's attitudes
today are the same ..." 'everyone for himself ..."; 'young people's attitudes today are all about drugs,
sex, 'disco-mania’, and football hooliganism'. In the construction industry, statements of
attitudes/opinions are commonplace. For example, "safety is a matter of commonsense"; "safety is
a matter of individual attitudes - if the attitude is right, accidents will not happen"; "the cowboys of

the trade have bad safety attitudes, and they give the industry a bad image".

The above statements may be expressive of attitudes, nevertheless, they fall short of a scientific

definition of "attitudes". Some discussion may identify the meaning of the word "attitude".

"Attitudes" simply stated, are defined as "a tendency to react positively or negatively towards an

object or a person" (Sartain et al. 1974).

Porter et al (1974) on the other hand, describes attitudes as "either explicitly or implicitly related to
people, events, actions, ideas or institutions". In other words an attitude has an 'object’ (the term
'object' here is used to denote any aspect of the world, including people and ideas, towards which

we have an attitude).

Some further characteristic is that "attitudes express the way a person evaluates the degree of

positive or negative feelings he/she has towards the object in question, for example: "attitudes

5



towards aspects of work, people, or even safety procedures in the construction industry".

Krech and Crutchfield (1948) stated that "attitudes are relatively enduring, and that, if you know a
person's attitudes, you can usually predict what he/she will say or think in future reactions to that
object or similar objects". Attitudes therefore, must be based on some underlying

physiological/experimental system 'inside people'.

Gordon Allport in giving "attitude" a physiological slant, described "attitude" as a "mental and
neural state of readiness, organised through experience, exerting a directive or dynamic influence
upon the individual's response to all objects and situations with which he/she is related (Allport
1954). Similarly, Krech and Crutchfield (1948) defined "attitude" as

"an enduring organisation of motivational, emotional, perceptional and cognitive

process with respect to some aspects of the individual world."

From the above illustrative definitions, it becomes apparent that "attitudes" generally, and "safety

attitudes" especially are specifically not tangible; they are only inferred.

The concept of "attitudes", or "safety attitudes", therefore is indeed nothing but an abstraction. It is
used to denote certain consistencies in a person's behaviour, statements/opinions, and presumably,
experiences and beliefs. According to English and English (1958), "attitude is a hypothetical

construct”. Other sources define an attitude as

"an inferral entity conceived as actually existing and as giving rise to a
measurable phenomenon, including phenomena other than the observables that

led to hypothesising the construct".

The implication of the fact that it is 'a hypothetical construct' is that there is no one absolute and
final definition of the concept of "attitude" or "safety attitude", any more than there is of the
abstract terms, 'opinion', 'truth’, 'beauty' or 'justice'. The definitions given will depend on what
observables are selected as a basis for inference. As such, the concept of "safety attitudes" must be
viewed as complex and multi-dimensional. Like Krech and Crutchfield (quoted above) and Katz
(1960) "safety attitude" is seen by the author as having an emotional or affective aspect, that is, it
embodies positive or negative feelings about the object of 'safety behaviour' in construction; a
cognitive aspect - beliefs or ideas/opinions about it; and conative aspect - a tendency to behave in
a particular way towards aspects of construction. Katz (1960) has described "attitude" as "the
predisposition of the individual to evaluate some symbol or object, or aspect of his/her world in a

favourable or unfavourable manner".

"... attitudes include the affective, or feeling core of liking or disliking, and the

cognitive or belief elements which describe the effect of the attitude, its

6



characteristics, and its relations to other objects (p168).

The problem therefore in defining what is "safety attitude" and what behaviour shall be studied for
a particular piece of research illustrates one point: namely that there is no such specific thing as a
"safety attitude". Therefore the choice of definition and of behaviour to be studied can only be

decided by the use to which the research findings are to be put.

If the main reason for the study is to positively influence causes of fatal and lost-time accidents
reported from construction sites to the Health and Safety Inspectorate, then such must be the
subject for study even though some of the factors affecting whether or not an injury is reported as a
lost-time accident have no bearing on the causation of the original injury. If the aim of the study is
to reduce the incidence of that dangerous behaviour which has been defined as dangerous, then the

incidence of dangerous behaviour must be the object of attention or inference.

Brown and Smith (O.U. 1974) have asserted

"... that attitudes and beliefs are not mere reflections of aspects of the world with
which an individual comes in contact but rather constructions, coloured and
shaped by efforts to maintain consistency, not just with related beliefs, but with

personal needs and actions, external demands and social context".

This study has set out to study "safety attitudes" and "safety performance" in terms of variables
selected as factors of influence on the subject matter, and are shown in the research model within
the thesis (Fig 3.7).

1.3 DEFINING AND DISCUSSING SAFETY PERFORMANCE

The term "safety performance" has been applied for many years in connection with the
safety/accident phenomenon, in terms of accident reporting as well as with safety audit in most
industries, including the construction industry. Whilst the problem of safety performance
measurement has existed since the very beginning of organised attempts to control accidents and
accident consequences, the main difficulty has been 'what was meant by measurement'. In its most
rudimentary form, "measurement" has been defined as "the process of assigning numerals to

objects according to rules" (Stephen 1951).

In an industrial context, what "object" to measure and what "rules" to follow, is dependent upon
what form of performance is considered. Some of the commonest performance measurements in
industry surround productivity measurement, quality assurance, financial, as well as safety
performance. In the main, safety performance measures seem to be centred around one essential

element - "accident statistics"; aimed at accident control (after the event), and prediction (for the

7



future). Tarrants W.E. (1970) suggested that in accident control and prediction valid and reliable
measurements of safety performance are essential in order to satisfy certain objectives. Such

objectives, he stated were to include the following:

"to M locate and describe problem areas;

2) identify casual relationships;

3) make decisions concerning the optimum allocation of accident prevention
resources;

@ evaluate the effectiveness of applied counter-measures; and

*) detect when the system is deteriorating toward unacceptable limits of
control".

Tarrant (1980) has since argued that

"unfortunately, none of the traditional measures of safety performance permit

achievement of the above objectives effectively".

He asserts that on more pragmatic grounds, the measures of safety performance are inadequate
because members of top and middle management often simply do not believe them, as evidenced
by the frequent complaint of safety directors (in the USA), which is "if only I could convince my

managers to accept and act on my recommendations".

Recently in the UK, the Accident Prevention Advisory Unit (APAU) of the Health and Safety
Executive (HSE), has pointed out that: "Accident statistics are only one index of safety

performance and even then, are only an index of failure" (APAU), 1985).
Morgan and Davies (1981), found that:

"... for every major injury accident, there are ten property damage accidents, and

for every property damage accident, twenty near-misses".

They reported that the objective for conducting safety audit/performance is "to reduce the number
of hazards and thereby reduce the number of accidents". Their report went on to state that: Safety

performance audits -

(D "should seek to be positive rather than being preoccupied with fault-finding;
2) should be capable of identifying deviations from agreed standards;
3) should be analysing events which lead to them, and

@4 should highlight good practices".

Morgan et al concluded that:



"the majority of safety performance audit schemes tend to concentrate on the
'hardware' aspects of accident prevention, such as machinery-guarding, the
provision and use of protective clothing and equipment, and exhaust-ventilation
systems, and are primary hazard-spotting exercises. It is equally important for
audits to emphasize 'software’ aspects, such as safety systems of work, safety

instruction, training and supervision".

In brief, safety performance entails the collation of accident information covering the following

events:

a) injury to persons requiring 'First Aid' attention, minor injury leading to absence from the
work situation, serious injury requiring hospitalisation, and fatal injuries/death etc;

b) non-injury accidents to persons causing minor or no disruption to the person or work
situation;

c) property damage etc, and

d) near-misses etc, causing one effect or the other to persons, property, and the work

environment.

This is the context in which this study views safety performance throughout.

1.4 THE NEED FOR THE STUDY

For many years, writers worldwide, particularly in the developed and industrialised societies, have
grappled with the problem of understanding the 'accident' or 'safety’ phenomenon (Warr, 1978)
(Hale & Hale, 1970). Several researches and papers have been produced in such areas as:
accident-proneness; the classification of accidents; the influence of age, race, intelligence etc;
ergonomic factors; safety propaganda; stress; safety motivation and many other areas of diverse
interests, with the subject area. Many attempts are being made worldwide too, to find ways and

means of preventing and reducing accident occurrence.

Although all these endeavours have failed to produce a solution of a zero accident-rate (a Utopian
ideal), nevertheless, major in-roads have been made into the understanding of human behaviour in
terms of interaction between man and his work environment. Such contributions are based on the
formulation and accumulation of knowledge. In many ways however, researchers in the UK have
ignored the need to identify the relationship between safety attitudes and safety performance in the
construction industry (Shimmin, 1980).

This research is an attempt to fill that gap. The need for the research is hence, to contribute some

knowledge and understanding of the subject area of safety behaviour.
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Finally, the study is potentially useful for further research, to explore and co-ordinate existing
knowledge, and to expand upon such knowledge through the analysis of the collected data for this
research. Also, future policy-makers and safety practitioners may benefit from the outcome of this
research by promoting better safety measures and coherent safety management procedures within

the construction industry.

1.5 THE IMPORTANCE OF SAFETY RESEARCH, AND THE IMPACT OF
ACCIDENTS

The importance of safety research and the impact of accidents cannot be ignored. The essence of
safety research is mainly geared towards the finding of possible solutions to accident prevention or
reduction, and the building up of a knowledge base within the industrial environment and society at

large that will contribute towards the creation of safety awareness.

Such is the case that, it is very doubtful if any single solution will cover all types of safety events
applicable to the subject of industrial safety and accidents. Nevertheless, the impact of accident
occurrence on society as a whole is incalculable. The Royal Society for the Prevention of
Accidents reports that in 1982, more than fifteen and a half thousand people were killed, and well
over half a million people received serious injuries as a result of accidents in Great Britain. More
recent figures (April 1988) by the Health and Safety Executive, indicating accident occurrence
across all industries, have shown that 175,000 injuries at work were serious enough for the victims
to need more than three days off work, and 405 cases were fatal. The cost of such occurrences to
the British economy, individual concerns/enterprises and the psychological trauma which families

of the deceased or seriously injured suffer, is considerable.

1.6 THE CONTENT OF THE THESIS
The Structure

The first three chapters of the thesis cover the general introduction to the research, and outline the
methodological approaches adopted for the research; establish its literature base by way of
reviewing current knowledge concerning the subject matter of the research, and discuss the
theoretical framework, including explanations of previously designed research models as applied
by others, and which the writer considered to be relevant to the current research. Finally, they
discuss the research model as designed by the writer for the specific purpose of this study. These

chapters are hence structured as follows:
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CHAPTER ONE:

CHAPTER TWO:

CHAPTER THREE:

CHAPTERS FOUR & FIVE:

CHAPTER SIX:

Introduction

Literature

Theory - explaining other relevant research models, the
"research model" for the study, and chosen hypothesis and

sub-hypotheses tested for this research.

Look at the analytical background and details of data
collected, and review the research findings that tie up with
the literature reviewed in Chapter Two: that is, Chapter
Four -Analytical Content; Chapter Five - Review of
Findings that tie up with the literature as discussed in

Chapter Two.

Discuss the overall results of the research, and the
conclusions drawn from the results of the research analysis

as contained in Chapters Four, Five and Six collectively.

This chapter also contains the following:

(1 Recommendations for further research;

(i1) Implications of the research;
(iii)  List of references, and finally

(iv)  Appendices.

1.7 ~ SUMMARY

This introductory chapter to the research has attempted to outline some of the more important

methodological and conceptual issues concerning the assessment and implications of safety

attitudes and safety performance in the construction industry.

The meaning, classification, measurement format, and levels of analysis of safety attitudes and

performance are shown to reveal the difficulties which confront researchers of the subject matter of

safety and accident studies, and the various factors which lead to the use of distorted data, and

hence misleading or haphazard conclusions.

Some of these factors were thus given due consideration in the formation of the objectives of this

research, and the subsequent research design.
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Whilst an attempt has been made to portray a snapshot of the contents of individual chapters at this
stage of the research, reliance should be placed on the material covered within the boundaries and
depth of each chapter, in order to appreciate the fullness and scope of individual chapters

throughout the thesis.
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CHAPTER TWO

Literature Review



CHAPTER TWO

2. ITERAT REVIE

21 TRODUCTION

The Literature Review is based upon materials searched, and researched throughout the duration of
the study between September 1984 and December 1989. Material reviewed contains both
'published and unpublished' work, and is consistent with general research ethics, codes, and
methodologies. For the purpose of this study, 'published' work is defined as: all papers or articles
of academic, professional or general nature, published for a wider readership. On the other hand
'unpublished' work/material, means all research projects, studies and theses, produced by various
institutions, including educational (ie. Universities, Polytechnics, Colleges etc.), professional
bodies or organisations, which are published mainly on the basis of a systematic/scientific research,
and stored within the confines of academic libraries, or organisational archives, and used as a
reference source. Such materials can only be accessed with permission from the bodies that own

them. They are not aimed at a general readership, but for specialist groups.

Literature search and review has three principal aims:

6)) To introduce a broad or general background to the subject matter as covered by the

researcher, in terms of reading and consultation.

(ii) To assist the researcher in the acquisition of general and specific knowledge that is

relevant to the subject matter being investigated or researched.

(iii) To assist the researcher in formulating and developing a broadly-based research

framework, and model, upon which a sound research methodology can be based.

In the main, a literature review provides the researcher with the basis for a clear understanding of
the subject of his/her research, using existing or available knowledge produced by others before
him/her.

2.2 GENERAL BACKGROUND AND DEFINITION OF RISK

Since the dawn of civilisation, the human race has had to consider and contend with, the various

threats surrounding it from its environment. Such threats have occurred, and continue to occur,

either through natural disasters such as earthquakes, floods, storms etc, described as "Acts of God"

by some or as a direct result of human interaction with the environment. Such environments may

include the home, the workplace or other facets of human activity. Uncertainty over these threats
13



was, and remains, the essence of human behaviour. The future of mankind, and the prediction of it
has therefore always occupied the human imagination since historical times to modern day.
Consequentially, survival has played a dominant or crucial role in influencing human attitudes, and

behaviour towards risks.

"Risk" has been described in a article entitled 'Do we need risk managers in construction?' as "The
essential fuel on which all commercial enterprises run"; so it may seem strange to describe it as a
problem "yet uncontrolled risk can threaten and destroy the profitability of any company" (Tye,
James 1980)1. Tye, 1980 commented that:

"any businessman who realises the importance of quality controls, training
schemes, fire procedures, or insurance policies is aware of the need to control
risk, but until recently few people have attempted to co-ordinate these

procedures into a specialised managerial role".

The concept of risk therefore associated with uncertainty, fear and worry, has become an essential
part of human nature. The earliest civilizations organised compensation for those suffering loss due
to mishaps or accidents (Hamm Urabi's Code). In more general terms, society has perceived threats
and risks, and accordingly created systematic procedures to deal with them. On the other hand,
these societies suffered vast degrees of losses because of great disasters. Perhaps typical examples
of disasters of this kind are: the Fire of Babylon, S38BC; the Fire of Rome 64AD; the Fire of
London, 1666; earthquakes and the Fire of San Francisco, April 1906 (Jones, 1978).

The pattern of catastrophe has not changed since. Each year, disasters take place, in the UK, or
somewhere in the Universe. Most of these disasters are caused either by natural phenomenon (ie.

"Acts of God"), through technological/scientific advancement, eg. Radioactive waste.

Lagadic (1982), in his book, highlights an analysis of major technological disasters/risks. He

presents a general profile of the major industrial risks which predominate this century.

New catastrophes, he asserts, are often a result of technological advances and industrial progress.
Most of the notable technologies utilised in petrochemical industries, pharmaceutical, mining,
construction, aeronautical, and nuclear plants are exceedingly hazardous sources of risks. Klets
(1985) demonstrates that certain incidents are near-misses, and management ought to learn from
them. He explains in a detailed and analytical manner, all technical causes of major incidents,
where human error has been shown to be a source of many accidents. Thus, the growth of
technology has created disastrous situations that have led to disastrous consequences. The same
new technologies have created new trends of attitudes, and perceptions of human behaviour and
risks. Perhaps, disasters of this type and scale are epitomised by: Flixborough, June 1974, United
Kingdom; Seveso, July 1976, Italy; Three-Mile Island, March 1979, USA. The latter was
considered more of a near-miss.
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The Flixborough disaster highlighted several issues that had previously been ignored or neglected.
These issues included risk planning, lack of training, negligence of safety measures and
procedures, and even more important, the lack of coherent risk management systems and codes.
According to the Report of Inquiry' (1974) the Department of Employment, the Flixborough
disaster occurred mainly because of the "lack of safety training on the part of the operatives". The
Report went on to state that "there was the general attitude of complacency, and a tendency to

overlook unlikely risks". It concluded: "... nobody ... foresaw the possibility of a major accident".

More recently, there have been other major disasters, for example - Bhopal (India) where over
1,000 people were killed, and some 20,000 injured. "Another man-made disaster of all time".
(Mackenzie, 1984); (Morris, 1984).

In Belgium (1988) the Zeebrugge disaster occurred, the result - the Townsend Thoresen Ferry,
called Herald of Free Enterprise, capsized, killing lots of passengers, and also causing many
injuries to people. The formal investigation found that: " ... the company and the Ship's Master
could be considered negligent ... the direct result of commercial interests". (Guardian, June 15,
1988)

The Seveso tragedy (Italy 1976) brought the introduction by the EEC (European Economic
Community), of The Control of Industrial Major Accident Hazard Regulations (CIMAH). This
compels industries which have "processes and storage substances" to draw up on-site emergency
plans, to inform the public adequately, and to bear the financial obligation towards such planning.
In the United Kingdom, the Health and Safety Executive went further by introducing in October
1989, the COSHH (Control of Substances Hazardous to Health) Regulation. This compels
organisations to catalogue all substances utilised by them, and to show their effects, protective

measures, and safety precautions to be taken in the event of accidents etc.

During the last four years, many disasters have occurred and most of them were blamed on human
error, negligence, complacency, or technological errors. Such disasters include: Bradford Football
Stadium fire; Manchester Airport aircraft fire; King's Cross fire in London; Piper Alpha oil
platform explosion in the North Sea; Clapham Junction Railway collision; Kegworth air crash;
Purley rail crash; Hillsborough and the sinking of the Thames cruiser "The Marchioness". James
Tye, Director General of the British Safety Council remarked: "I believe there is a common theme
of disasters - they could have been prevented". (Guardian, August 23, 1989). Again, lack of

training in safety systems and commercial interests were blamed.

"Lack of spending on safety up-date, as well as reduced manpower to

oversee safety of the public, and above all - complacency".

were to blame.
15



The Health and Safety Executive Report, made the following statement as a result of these

disasters:

"A high proportion of major disasters in the last two or three years has
occurred in industries outside the remit of HSE - the Herald of Free
Enterprise, Piper Alpha, King's Cross and Clapham. Is it right that the
Department of Transport is responsible for both running and safety
inspection of our railways, or that the Department of Energy checks its own
safety record in the North Sea?"

It concluded:

"Pursuit of profit must affect observation of safety standards and therefore,
the Health and Safety Inspectors must be given the responsibility for these
industrial sectors. Public safety must be guarded by a body that is both

independent and fully resourced".
(HSE Safety Report, 1988/89)

Further illustrations of disasters are shown in Table 2-1 (List and Frequency of International

Natural Catastrophes and Major Losses, 1970-1981) and Fig 2.1 and 2.2 respectively below
(World-Wide).
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FIGURE 2.1:
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O Natural disasters (World) [ Mine disasters (France)

A Air pollution disasters (World) B  Dam disasters

* Points represent midpoints of horizontal log ranges, i.e. point at 50 represents
average for events killing 10 to 100.

COMPARISON OF RISKS
Source: Sinclair C, Marstrand P and Newisk P, (1974)
Pub:  "The Evaluation of Human Life and Safety in Relation

to Technical Change", Innovation and Human Risks.
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FIGURE 2.2: COMPARISON OF RISK FROM VARIOQUS TYPES OF DISASTER (WORILD)

Source: Sinclair, P. et al (1974), Science Policy Unit, University of Sussex.

Pub: Innovation and Human Risk.
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2.3 HEALTH AND SAFETY AT WORK

23.1  History

The history of Health and Safety at Work has been very well detailed over the years. Barrett and
Howells (1978) state the history is mainly that of a legislative nature. Avid (1976) shares a similar
view. In their review of the historical background, they explained how the industrial revolution, and
the appalling conditions in which some of the children were put to work, led to the introduction of
the 1802 Act. At sea, the efforts of Samuel Plimsoll contributed tremendously in sponsoring 'Bills'
that protected seamen, and trade. His single-handed struggles, led to the advancement of controls

over shipping, loading, seaworthiness of ships, and undermanned vessels (Turner, 1950).

The poor conditions, long working hours, and employment of children, led to enactment of the

1802 Act. Pollard (1968 p.195) says:

"Sir Robert Pitt the Elder has put on record his horror and disgust, at the
conditions of the near 1,000 children, in his family mills before persuading

Parliament to pass the 1802 Act".

This Act has created so much awareness that it led to the need for further statutes in 1819, 1820
and 1831 - which aimed at reinforcing or extending the control formulated in 1802 (refer also Eva

and Oswald, 1981).

In 1833, the Factory Inspectorate was established. It monitored 2,000 mills to ensure that child
labour was not over-exploited (Clutterbuck, 1981). Later, in 1860, a series of surveys by the Royal
Commission identified pulmonary diseases, health effects of silica dust, and phthisis (pulmonary
Tuberculosis). This discovery accelerated the growth in demand for further safety measures at

work.

Briefly, the history of health and safety is a long-running battle with industrialists, and those with
interests in the exploitation of labour for profit. The first and second World Wars have contributed
immensely to getting employers to consider the various hazards at work. Therefore, the
government established Boards and Research Bodies (or groups) to investigate "Fatigue" and
health in industry (initially the Industry Fatigue Research Board: later known as The Industrial
Health Research Board). Roebuck, 1973, p.95:

The hazards created by new products, and technologies were increasing at a faster pace than that at

which techniques were developed to control these hazards (Clutterbuck, 1980).

This historical progression has significantly developed health and safety measures in industry -
pressure groups were formed to inform the public of hazards in their environment. The complexity
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and scale of the hazards themselves led to this outcome. A relatively high degree of awareness has
been created by the information provided, and the pressures applied by these groups to inform, and
alarm the public, who in turn pressurised the government into action. The impact of these
pressures is clear from the legislation which proceeded, linking safety at work with public safety,

and product safety (Barrett and Howells, 1978).
The Accident Prevention Unit (APAU)(1980, p.4) states:

"There is increasing pressure from employers, trade unions and sections of the
public for improved working conditions. Expectations, relating to health and

safety, are rising and frequently featured as an industrial relations problem".

This demonstrates how the social, industrial and environmental climates have contributed to
increasing awareness, and thus leading to increase of these pressures on government, and
employer organisations to act on improving health and safety. It is pointed out that the
pressures are operating in favour of safer workplaces, and better working conditions. This

same report goes on to state:

"... some sectors of Society now consider the whole range of accidents, ill-
health, pollution or loss of amenity to be preventable, and are unwilling to
accept technical difficulties or financial constraints as reasons for lack of

control".
(The Accident Prevention Unit, 1980)

Society as a whole is developing a rational attitude where the new advanced technological culture
would, to a great extent, reject any irrational explanation. They are more aware of the existence of
the prominent features of health and safety. This is clear in the creation of bodies, groups and
associations to deal with threats facing society. The existence of laws is a source for motivating
different sectors of the society to demonstrate against the threats that they are facing or likely to
face. Thus, a perception of what constitutes an acceptable level of risk at any given time is

generated.

In support of the above, Douglas and Wildavsky (1982, p.9) state:

"... people select their awareness of certain dangers to conform with a specific
way of life, it follows that people who adhere to different forms of social
organisations are disposed to take (or avoid) different kinds of risks. To alter
risk selection, and risk perception, then, would depend on changing the social

organisation".

The culture, and its members are hence responsible for the pattern of development that will take

place in regard to hazards, and risks.
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2.3.2 The Robens Report (1970-1972)

The Robens Report marked a changing point in the history of Health and Safety in Britain. The
Report indicated the increase in fatalities, injuries, and economic wastes resulting from accidents at
work. New hazards, and their associated consequences were emerging. Therefore, one of the main
recommendations of the report was that a revision of statutory arrangements should evolve. This
was done in association with increasing the efficiency of the State's contribution to Safety an
Health at Work. Also, the Report recommended that new statutory arrangements should be made to

provide a framework for better control, and self-regulation by industry.

The Report called for the establishment of written statements of safety policy by industry. The full
participation of employees should be fully recognised by management in relation to health and
safety matters. Annual Reports should be required to include prescribed information about

accidents, and occupational diseases suffered by a company's employees.

The main recommendation was the formation of a Health and Safety Executive (HSE), which is
discussed in the section immediately following. This body was granted the statutory powers to
prosecute, and to enforce the law in terms of health and safety infringements by individuals and
companies. A special section was assigned to ensure public interests, particularly where large-

scale hazards were concerned.

In the text of the Report, a section was designed to advise on a list of major risks and hazards.
These risks included fire, explosives. and toxic substances, asbestos, noise, and unsafe machinery
and equipment. The Report assigned what was to be done about each of the listed risks and
hazards in terms of liaison between the Employment Medical Advisory Service, and the new

proposed body of the Health and Safety Executive (HSE).

Finally, a list of topics related to training on safety, research and information, statistics, cost of
accidents, compensation and prevention was discussed to show the need for organising and

promoting these activities in the context of the new legislation.

This comprehensive Report was enforced by Health and Safety at Work Act (HASAWA) 1974.
This Act is in operation throughout Great Britain. Thomas (1981) indicates that the introduction of
this law has immensely influenced safety performance in the United Kingdom. This research
investigated safety performance in the companies which were surveyed in this study, using
questionnaires and interviews. The research was conducted over a period of five years, after the
inception of HASAWA. All frequencies of safety incidents have shown a marked trend towards
approaching the lower control limit in 1979. The major conclusion of this research shows that
whilst the incidence rate throughout the construction industry remains unacceptably high, yet the
organisations which took part in this research are shown to treat health and safety matters with
more concern than they did before the Act.
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2.3.3 Health and Safety Executive (HSE)

The establishment of the HSE was a major outcome of the Robens Report of 1972, and a
mandatory setting up of a Health and Safety Committee with trade union representatives became
part of every management's responsibilities, has the most important role of monitoring and auditing
safety at work in the United Kingdom. Their role is clearly defined by the diversified structure of
organisations within the body of the HSE. The organisational structure covers a wide range of
activities. This allows the HSE to be involved at every level of the process of risk control. The

latest organisation set up is shown in the Health and Safety Commission Report, 1984-1985.
The extent of the activities of the HSE is shown from the total net expenditure. There has been a

constant increase in the expenditure of this body to meet the different requirements of their
financial control (Table 2.2).

TABLE2.2  NET EXPENDITURE (HSE) (_x £°000)

Year 1980-'81 | 1981-'82 | 1982 -'83 | 1983 -'84 | 1984 -'85

Expenditure 73,727 78,457 86,375 91,080 93,718

Source: HSE Commission Report, 1980 - '85

Research is an activity that is fully recognised as part of the role of the HSE. Their research
encompasses various hazards in different occupations. The main topics are occupational medicine,
environmental hazards, engineering and construction hazards, electrical hazards, explosion, fire an

major hazards. These are to occupy a period of 1-19 man-years.

TABLE2.3: INSPECTION AND ENFORCEMENT ACTIVITY 1981-1984 FOR HSE AND
AGENCY INSPECTORATES (*)

1981 1982 1983 1984 (p)
No. of visits made (x 1,000) ** 257 258 248 245
No. of accidents or incedients investigated 17.2 18.8 13.8 11.4
(x 1,000)
No. of improvement, prohibition and Crown 8.1 7.6 8.7 8.8
notices and infraction letters served (x 1,000)
No. of prosecutions 1301 1396*** 1381 1267
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Inspection and enforcement activity is another major part of the duties of the HSE. There are
regular visits to registered premises, sites, and others as shown in Table 2.3 above. There have

been cases of prosecutions which have increased in number in relation to the number of visits.

The Health and Safety Commission - a tripartite body from the government, industry and Trade
Unions, sets the policy for the Health and Safety Executive. It essentially looks after procedures for
factories and offices under the auspices of the 1974 Health and Safety at Work Act.

In addition, there are separate agencies under the direct control of the government offices such as
the Department of Transport, and the Department of Energy which look after nuclear power, oil
and gas activities, railways, airways and agriculture. In 1979, the Department of Transport set up a
new agency - the Marine Accident Investigation Branch to administer safety on water. Its first task

was to examine the sinking of the "Marchioness" pleasure vessel on the River Thames in London.

Since the enactment of the 1974 (HASAWA) Act, additional areas of enforcement responsibility
have been given to the Health and Safety Inspectorate over the same period (1980-1985/6), as the
inspection and enforcement responsibilities increased, there has been a steady decrease in both
funding of the HSC (Health and Safety Commission), HSE (Health and Safety Executive), and the
fall in the number of Health and Safety Inspectorates. The effect of the fall in inspection manpower
has been the reduction in the number of safety visits made to construction sites, as well as other

workplaces.

(TABLE 2.4). MAIN ADDITIONAL ENFORCEMENT RESPONSIBILITIES TAKEN BY THE
FACTORY INSPECTORATE (SINCE 1979)

1981 The Notification of Accidents and Dangerous Occurrences Regulations.
The Health and Safety (Dangerous Pathogens) Regulations.
The Control of Lead at Work Regulations.
The Diving Operations at Work Regulations.

1982 The Dangerous Substances (conveyance vy road in road tankers and tank containers) Regulations
1983 The Notification of Installtions - Handling Hazardous Substances Regulations
1984 The Asbestos Licensing Regulations.

The Classification Packaging and Labelling Regulations

1985 Tje Gas Safety Regulations.
The Control of Industrial Major Accident Hazards Regulations.

1986 Various regulations including control of the use of pesticides, and environmental pollution hazards
1987 etc.

1988

1988 The Control of Substances Hazardous to Health Regulations (COSHH)

1989
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The 1982 Annual Report of the HSC underlines a drop of 6 percent (6%) in visits compared with
the two previous years. Total visits in all sectors was down from 285,000 in 1979/80 to 267,000 in
1981. The reduction rate of Safety Inspectors is shown in Table 2.5 below, as published by Sylvia
Collier (1987).

TABLE 2.5 SAFETY INSPECTORATE MANPOWER (1978-1986)

Year Factory Inspectors | Factory Inspectors in HM | Factory Inspectors
(1 April) in HSE as a whole Factory Inspectorate in HMFI (field only)
1978 695 642 619
1979 743 688 656
1980 759 702 664
1980 735 682 638
1982 678 620 594
1983 654 589 563
1984 627 564 539
1985 652 589 559
1986 623 560 540
Source: Health and Safety at Work publication, Feb 1987, p.8 (Author: Sylvia Collier)

24 CATASTROPHE AND THE HUMAN FACTOR

A very close look at any system will reveal the role of the human as "operator", and his
contributions to the industrial procgsses. As a matter of fact, he is a crucial determinant of every
industrial system. His/her role as the key "operator" in the industrial sector, has gained great

significance with time.

Research has revealed evidence of human 'operators' being responsible for catastrophes (Howland,
1980); (Sinclair et al, 1974). Major disasters are believed to be caused mainly by 'human error'.

Research by Sinclair et al, (1974) concludes:

"...the 'conventional safety levels in nuclear stations governed by the Factories
Acts are higher than in thermal power stations'. This is usually ascribed to the
modernity of the buildings and the superior quality of the staff. (This latter
explanation, incidentally, is also used in respect of the lower accident rates in

stern trawlers as compared to side trawlers)".
They also concluded that:

"training and education may now be the most cost-effective methods for reducing

industrial accident risks in many areas".
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(Howard, 1980) indicated that failures due to the human factor or more specifically, 'human error' is
the result of psychological, and ergonomic factors. Reasons such as lack of motivation, low
morale, incompetence, illness, accident-proneness, stress, and social behaviour, in conjunction with

poor design an inadequate training are the causes of 'human error'.

Emery (1980) on the other hand, sets out clearly the theoretical relationship between risk
perception an human error. If an individual does not perceive a situation as risky, then an
apparently innocent decision can seriously affect the safe operation of the system. The human
'operator’ is best looked upon as an 'input-output' system; (Irvine, 1980). Following Craik, Irvine

concludes that:

"inadequate training or the individual's incompetence will result in either no
decision being made or, the possibility of the wrong decision being made and/or

inappropriate action being taken".

Hale and Hale (1970), with their model of accident causation, clearly illustrated the effect of
perceived information on action an/or decision. Perception is considered here as synonymous with

'a source of decision in risk situations'.

Swain (1982) indicate that

"the prediction of the probability of failure of equipment components is far more

reliable than the prediction of human error".

The explanation given by Swain, is that

"humans use their intentions, needs, goal-biases, and even their emotions in their

operation; factors much more complex, and difficult to quantify".

Accidents, as stated above, do not occur only due to negligence or human error(s). Ergonomic
factors have an influence of some degree of importance; indeed ergonomists see this factor as one
of the key causes of industrial accidents. There is a wider field of research, particularly in
'consumer ergonomics' where studies have shown that 'poor ergonomic design is responsible for
accidents, (Warne, 1982) (Wilson, 1979) (Singleton, 1974). Some other relevant ergonomic tests
are used to avoid further product liability hazards (Wilson et al, 1980).

A more recent comprehensive research into the contributions of ergonomic design to accidents was
undertaken by Adams et al, 1981). A five-year analysis of industrial injuries showed that poor

ergonomic design is directly or indirectly responsible for industrial injury.

Earlier, a study by Cherns (1966) had outlined the main topics related to accidents at work. The
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most relevant aspect of this work, is the social aspect of accidents. A review of research that
explains accidents in terms of social attitudes and values was well detailed. A most recent review

of literature in 'Safety Psychology' is that of Dunn, (1971).

25 ACCIDENT AND DEFINITION

As man has become more willing to utilise scientific techniques to the study of human behaviour,
human attitudes towards risks and accidents have undergone a considerable change. They are no
longer regarded as entirely due to chance, and one of the inevitable prices to be paid for
technological advancement, and innovation. Events which were previously viewed to be
determined by chance are now considered as avoidable or indeed, preventable; and causes which
were originally considered to be beyond individual control, are now viewed to be related to an

individual's psycho-physiological make-up.

Freud (1915-17) directed attention to the destructive, or indeed self-destructive, unconscious
wishes underlying some kinds of accidents. The classical statistical enquiry into what happened to
women munitions workers in the process of manufacturing shells, by Greenwood and Woods

(1919), set the scene for serious scientific investigations into accident occurrence.

In the majority of research papers reviewed, the synonymous notion of accident and injury are
discussed. However, the term 'accident' is generally defined in dictionaries as "without apparent
cause"; "an unplanned event"; "unexpected"; "unintentional act"; "a chanced event"; or even
"mishaps". Others describe accidents as "An Act of God", as stated above in this chapter. From
the above, it would seem that the word "accident" has different meanings to different people, and
hence, researchers of 'accidents' have had to provide their own definitions to delineate their own
interests. Furthermore, the papers reviewed in this chapter define accidents in different ways. It
has been suggested that if researchers define 'accidents' in a number of different ways as stated
above, such definitions must affect the findings of their research (Vant J, 1982). Vant stated that:
"A major difficulty facing those investigating accidents is the nature of the accident itself". Churns
(1968), describes an accident as: "an error with sad consequences”. All the same, many similar
errors have no significant consequences; it is these near-accidents - the near-misses - which mostly
go unrecorded and therefore unexamined or analysed for future actions. Any factor tending to
discriminate between damage-causing accidents, and those without any consequences must have
the effect of inhibiting true scientific enquiry into safety generally, and more particularly safety in
the workplace (Vant, 1982).

Whilst "Act of God" is as stated above, attributed to major accidents, it is used to give
interpretation to causes of accidents which are not clearly understood or analysed by accident

investigators. Such accidents are those where causes are difficult to explain by scientific means.

The term "Act of God" originate in marine policies, which then transferred over to land insurance
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(Schmidt, 1976). The phrase is mainly attributable to 'Third Party Liability' (who is to blame ...?).
The legal profession uses the concept of "Act of God" in order to prejudice a case in favour of their

client.

The insurance professions have in a series of publications, defended what they have referred to as
the "Act of God Fallacy". They have clarified that it is neither excluded from the insurance policy
nor implied as being excluded by common law, (Features, 1981), (Vant, 1976), (Student Special,
1975). The degree of negligence associated with the case is the judged liability. Whatever
justification the professionals give, it is still widely used as an outlet, and may provide an excuse to

avoid compensate and/or liability. The Dictionary of Insurance (1980) defines an "Act of God" as:

"An event that is the result of natural forces arising without human intervention

and which no human foresight could have provided against".

This study accepts the premise that accidents in the construction industry are the result of human
intervention with his/her work environment, and that human or individual attitudes play a part in
accident occurrence. From this, it assumes that accidents in the construction industry are

preventable, or avoidable, and not left to chance or "Acts of God".

If the above definition of "Act of God" is accepted as valid for such a term, then it could be argued
that such a phrase has no place in construction related accidents. This is because construction
accidents are man-made, due to the presence of the human factor in relation to its working
environment. As such, human intervention, and human forethought and foresight, remain the key
to accident prevention through the design and implementation of safe systems of work, and through

training and education.

From the above, we may conclude that the above definition of "Act of God" in a world where

people should be trained and educated is probabilistic and not deterministic (Slovic et al, 1980).

2.6 CLASSIFICATION OF ACCIDENTS/SAFETY

Studies have been undertaken over the years, in the field of accident research, and the review

undertaken by Hale and Hale (1972), indicated that most are based on:

(a) the relationship of individual factors to accidents, and

(b) personal as opposed to environmental factors.

Several researchers have attempted to provide a classification of accident motivators. Fleishman

(1946), attributes four contributory causes:

(a) situational;
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) mechanical;

© human, and

(d) chance.

Blum and Naylor (1968), have examined accidents in terms of physical and psychological factors.

Leather (1983) examined accidents and safety in terms of:

(a) environmental (structural) factors, and

(b) psychological (individual) factors.

Environmental (structural) factors were defined by Leather (1983) as

(a) site conditions (eg. 'access to work' etc.);

(b) site tidiness;

(©) availability of technical resources;

(d inter and intra-group co-operation;

(e) control and supervision of work activities;

® effectiveness of long-term planning;

(g) role and position of the safety officer, and safety representatives, and
(h) pay structure.

Psychological (individual) factors were defined as consisting of the following:

(a) care an attention on the part of individuals;
(b) skill an experience brought to the job;

© safety training;

(d) origins of safety norms;

(e) accuracy of subjective risk-evaluations;

® perceived responsibilities;

(2) feelings of competent autonomy or fatalism.

These factors, according to Leather (1983), were found from the operatives studied, to be amongst
the key problems affecting the individual's safety attitudes, and risk perception in the construction
industry. He indicated that the "potential accident subject”" (which is the individual who, by his/her
presence on the construction site, is the potential accident victim, or is the potential accident
contributor, and not necessarily the victim). He concluded that the person present on-site is
therefore the subject of a set of inputs of information or influences (which may be good or which
may inculcate unsafe practices), leading in turn to outputs represented by his/her attitudes and
consequent behaviour. This study also found that a degree of difference in attitudes' existed
between workers in the private sector of the industry and the public sector. Other dominant items
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in safety promotion were organisational features, such as:

(a) bonus systems;
(b) the provision and maintenance of safety equipment, and
(c) general working conditions.

Artherley (1975) proffers that: "Accidents are caused by human elements and human error". He

concludes that:

"changes in attitudes and changes in human behaviour can reduce human error,

and the human elements in accidents”.

Therefore: "efforts to advance Health and Safety at Work, should be directed towards altering
workers' attitudes, and including safe behaviour". (Artherley, 1975).

Hale and Hale (1972) share a similar view. In their review of Accident Research Literature, they
identified 355 research studies, all concerned with human error, as a cause of accidents. They
however, made it clear that "clear-cut findings are few and far between". Nevertheless, they

concluded:

"All Health and Safety strategies have human involvement. Therefore attitudes
and behaviour of employers, managers, workers (operatives etc), and specialist,
are crucial in the implementation of safety strategies. From health and safety
specialists' point of view, an understanding of human attitudes and behaviour may
be the most crucial factor in getting appropriate strategies adopted and

maintained".

Pirani (1976), found that whilst workers were reluctant to wear safety protective clothing, safety
unawareness was far more to do with personal attitudes than anything else. He suggested that the
only way to counter such individual negative attitudes was to persuade people to wear safety

clothing through the use of a "poster campaign" or "fear techniques".

Janis and Fleshback (1953) have investigated the effectiveness of fear-arousal communication in

the United States of America. They concluded that:

"the use of strong fear-appeals interfered with the overall effectiveness of a

reasoned approach.
Kay (1978) has indicated that:

"Where society has made a deliberate intervention in any specific type of event to
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influence accident rates, it has often succeeded".

He indicated three factors most likely to cause accidents:

(a) the individual himself, who causes the accident;
(b) the risks inherent in the work itself; the skill of the worker, and design of the work;
©) the working-social environment;

accidents, and absenteeism; physical factors, eg: lighting, temperature, noise, stress,

fatigue, alcohol, age, safety, propaganda and training.

He concluded:

"common to all three areas (as above), is the behaviour of the individual which

we have not identified separately (p.104).

In Kay's summary, he expressed the view that:

"Different kinds of behaviour are often placed in the same category, only because
they have the same outcome - they result in an accident. Exactly similar actions
which do not lead to accidents may not be associated. If we are to understand
accidents, we need to investigate the relationship between behaviour which
results in accidents; behaviour which potentially might have resulted in an
accident, and everyday actions. ... an outstanding feature of many accidents is
that 'a person has to switch from operating in a pre-programmed mode to an

environmentally controlled (stimulus-response) mode' etc".

Apart from studies into the factors most likely to cause accidents, there have been suggestions that:

"Studies on attitudes to work must focus on the links between attitudes and
actions; but that the argument on attitudes is based in most cases, upon a

recognition that behaviour is multiply determined".

Kay concludes that:

"It is inappropriate to seek single determinants, for example, in terms of attitudes
alone; since a range of social, environmental and personal factors also come into
play. In some cases, attitudes may be the dominant influence on behaviour, but

on other occasions, they will be of minor significance.

Several studies have shown that behaviour may also generate or change attitudes, particularly in
role-playing. The indicate that there may be a circular relationship over time; or that attitudes may
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interact with other features in complex causal inter-dependencies (Shimmin et al, 1980) (Kelman,
1974).

Kelman stressed that:
"action is the ground on which attitudes are formed, tested, modified, and abandoned".

Shimmin, in discussing the issues concerning the relationship between attitudes and action,

concluded that:

"If safe construction is to be achieved, it will be necessary to change the attitudes
and perceptions of both managers and men, and the structural features which

inform these attitudes”.
(Shimmin et al, 1980)

She stated that:

"managers should realise that they must make every effort to ensure that safe
working conditions begin at the design stage, and are not jeopardised by poor site
co-ordination. They also need to give full safety training to all their employees so
that they develop an accurate subjective risk model. Workers should realise that
safety cannot be thrown aside for higher pay and, while recognising that their
supervisors are legally bound to ensure their safety, they need to press more
forcibly for safe working conditions rather than acquiescing in bribery to take

risks".
Socrates (1978) also emphasised the role of human factors in accident causation. He stated:

"Generally, accidents at work occur either due to a lack of knowledge or training,
a lack of supervision, or a lack of means to carry out the task safely, or
alternatively, due to an error or judgement, carelessness, apathy or downright

reckless indifference".

Stressing the need for employees to take a more positive attitude towards working safely and

avoiding accidents, he concluded:

"In examining the accident statistics of the construction industry, it is quite
obvious that it is this problem of mental attitudes which needs to be overcome;
given that all machines and buildings are designed to be as fool-proof and vandal-
proof in the safety aspects as possible".
(Socrates G, 1978/80)
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Over the years, several researches (as documented above) have identified the numerous human
factors which lead to accidents in the work station. Nevertheless, there exist only minimal
agreement amongst psychologists on the easiest ways of approaching the issue of attitude-change.
Whilst most agree that much emphasis should be placed on training, education, and role-playing as
ways of improving or changing attitudes, Sinnott (1978) highlights a major problem facing the use
of teaching to change attitudes to safety. He argues that one of the first difficulties to overcome in

attempting to change safety attitudes through teaching or education, is:

"the ambivalence of society's attitude to danger; it demands protection, but
despises anything that smacks of fearfulness or timidity. It went on to state that
"all societies admire bravery and risk-taking, and the basic reason for this is that
the survival of the group is more important than the survival of an individual".
Thus, individuals are encourages to put themselves at risk if this is likely to

benefit the group as a whole".

He asserts that because brave behaviour is admired, people will seek admiration by displaying to
their peers and to the world at large that they are not afraid to take risks. As a result, they disdain
the wearing of seat belts, eye protection, and even of safety protective clothing, including safety

helmets and industrial safety boots (Sinnott R, 1978).

Various writers on the influence of 'peer groups' and the theory of risk-taking, have suggested that
such behaviour cannot be confirmed as standard behaviour for all circumstances in the perception
of danger or risk (Glendon, 1983) and (Shimmin, 1980). He proposes the following course of

action for improving people's ability to recognise dangers - both to themselves and others:

(a) Research into the nature of hazards (hazard identification).

(b) Effective transmission of scientific knowledge.

©) Understanding of hazards (cognition being essential to learning).
(d) Knowledge of appropriate action(s).

It is also suggested that the main problems likely to be associated with improving hazard-

recognition include the following:

(i) Perception: many hazards are not easily perceived, particularly health hazards;

(ii) The gap between the levels of knowledge: personal experience, and statistical fact (or
artefact!);

(i)  Development: once acquired, individual perceptions of, attributes towards, and behaviour

in respect of danger are likely to be relatively resistant to change.
(Glendon, 1983)
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Leather (op cit) (1983) on the other hand, believes that the many dangers and hazards in
construction work require considerable care and attention if they are not to lead to accidents. He
contends that there are many other factors in the construction industry which might easily be said to
run counter to the need for a high safety awareness. Such factors include the following

characteristics of the industry:

€)) The need to avoid penalty clauses for late contract completion;
(b) The unpredictability of the weather, and

(c) Operator's desire to maximise bonus earnings.

He argues that 'since time is put at a premium by all these factors, the time spent on safety
precautions and forethought, is put into an acute balance with production time. In short, there is a
competition or conflict between safety and production as claimants upon time, and this conflict
must somehow be resolved both practically (achieving some degree of efficient organisational
production) and psychologically (achieving some degree of personal satisfaction with the job and

its rewards).

He concludes:

(1) "Any self-based attitude wherein the major input to safety is a reliance upon the
individual work experience of the operative - regardless of either organisational
constraints or any systemised safety training - can clearly be seen to provide this kind of

resolution.

2) ... those major attitudes to be found in the construction industry, are those which are most

successfully fostered by its relevant "rewards and punishment". For example:

- the reliance upon bonus payments to bolster individual earnings;
- the threat of penalty clauses;

- the "macho" image of the tough;

- the "dare-do-all" building worker;

- the problems created by adverse weather conditions etc.

It is these and other factors like them which combine to reinforce certain attitudes towards safety
and risk-taking. The attitudes are born of the reinforcement. It is the latter which may well hold
the key to any effective attitude change. Indeed, attitudes will not change until such desired change
is clearly and readily reinforced within the day-to-day workings of the construction industry".
(Leather, 1983)

Wilkinson (1975) however, suggests that for anything to change for the better in the field of safety
of people at work, then everyone connected with it must change their attitudes. He makes the
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following conditions for attitude change in construction to take place.

(a) Safety Managers must learn to talk about safety to their superiors in top management
terms if they are to get attention.

(b) Safety Representatives must learn how to persuade rather than simply use pressure.

(c) Supervisors must realise that the correction of an unsafe situation is primarily their
responsibility in the first place.

(d) Employees must realise that if they see unsafe situations, they should ask their supervisor
to have them corrected, and

(e) Managers must realise that any unsafe situation is a potentiality for loss, degraded profit

and disgrace.

2.7 SAFETY TRAINING AND PROPAGANDA

The three ways of preventing accidents, as identified by the Accident Prevention Unit (APAU,
1980), are:

(a) by making the working environment as safe as possible;
(b) by protecting the worker from the remaining hazards by means of suitable protective
clothing and equipment; and

© by training him/her to act in a safe way at all times.

The principal player in all the above is the human factor. For the human factor to eliminate or
prevent accidents, we must first be aware of what the causes of accidents entail in the work
environment. Hazard identification and assessment are considered to be highly significant factors
in attitudes towards risks in general, and safety performance in particular (Robaye, 1963) (Hale and
Hale, 1970).

A point of view generally held by safety advisers/officers and as evidenced by previous research is
that, the results of hazard identification and assessment exert considerable influence upon the
choice of a type of action taken (CITB, 1972; APU, 1980). Lawrence (1974) shared a similar view.
Hale and Hale (1972) proposed that such a view was implicit in most safety propaganda. They
stated that, such propaganda is aimed at influencing a person's assessment of a hazard, or attitudes
towards a safety environment. The underlying assumption is that by identifying the hazard, or
potential hazard, people will change their assessment caused by a prior hazard identification, and

this could lead to an attitudinal/behavioural change (Hale and Hale, 1972).
Similar theses underlie some forms of safety training in the construction industry (CITB, 1972).
When the hazards of a similar work situation, and the severity of their outcomes are described to

new entrants to the industry, it is assumed that their behaviour towards safety will be influenced in
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the way described above (Hale and Hale, 1972) (Aldridge, 1976).

Miller and Agnew (1973) and others, hypothesised that "the hidden benefits of first-aid training,
impinge upon some assumptions or thesis". They assert that first-aid training leads people to
become aware of the range and of the severity of injuries which can result from certain situations.
It is also asserted that this new awareness, alters people's assessment of those safety situations, and
hence their behaviour (Miller et al 1973; Artherley et al 1973; McKenna, 1978).

The aim of safety training and safety propaganda, is to influence safety behaviour generally, but
more particularly, in the face of dangerous situations. It is therefore assumed that such influence
can be achieved by a change in hazard identification, and hazard analysis. The essence of the
efforts made to modify hazard analysis therefore, may well depend upon what is known about

hazard identification, and hazard assessment, in terms of safety training, and safety propaganda.

2.8 SAFETY PERFORMANCE

Safety performance is viewed mostly within the context of accident occurrence. A recent report
suggests that "most discussions of safety performance seem in the main to centre round accident
statistics" (Accident Prevention Advisory Unit (APAU, 1984) of the Health and Safety Executive.
The report however, pointed out that 'accident statistics are only one index of safety performance,

and that they are an index of failure.

Morgan and Davies (1981) suggests that 'for every major injury accident, there are ten property
damage accidents, and for every property damage incident, twenty near-misses'. It concluded that
the objective for conducting safety audits, is to reduce the number of hazards, and thereby reduce

the number of accidents.

The HM Factory Inspectorate (HMFI) during 1981, 1982 and 1983 had shown that of the 1186
fatalities during those years, reasonably practicable precautions were not identified in 192 cases,
and that a further 34 could not be classified. Of the remaining 960 cases, 576 were considered to
have been influenced by a secondary cause. The report pointed out that when an accident or
incident occurs, management blames the employee, and issues edicts that the worker should take
more care. The worker on the other hand, will argue conversely. As a result of these diverse
arguments, 'APAU' therefore makes a judgement as to who is primarily responsible. This
Jjudgement made against the background of HASAWA (1974) places the prime responsibility for
compliance with legal requirements on the employer. As such, any analysis would show that

responsibility for failure rests principally with senior management.

Analysis of the 960 accidents indicated above, showed that senior management was responsible for
61 percent (61%), work people for 18 percent (18%), and joint responsibility between workpeople,
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and management, for 12 percent (12%).

The report went on to specify the role of accidents and incidents in the measurement of safety

performance, and prescribed that incident-reporting should define the following:

(a) Personal injury accidents;

(b) plant/property damaged incidents;
© dangerous occurrences, and

(d) near-misses.

"The purpose of monitoring safety performance is to ensure the proper and
economical use of resources which will show dividends not only in regard to the
accident and ill-health record, but also in the efficiency of the firm".

(APAU, HMFT Report, 1984)

Westerlund (Stockholm, 1954), whilst commenting on productivity factors, stated that:

"... series of measures could be classified as more or less indirect productivity
measures. Such would include absence figures, labour turnover, medical data on

the workers, number of accidents, number of grievances etc".

He suggested that:

'it is difficult to measure directly the amount of energy expended in a situation, or
satisfaction given up or found in a situation, and consequently, the ratio output

over the kinds of input can hardly be ascertained'.

He concluded:

"Labour turnover like numbers of accidents and absence figures may be the first
readily recognisable indicators of an undesirable development in the audit or
measurement of safety performance”.

(Westerlund G, 1954)

Brayfield and Crockett on the other hand concentrated their research on the attitudes and
performance of employees in the work situation. They hypothesized that "Employee attitudes bear
a significant relationship to employee performance”. Their premise was that it was of some
practical and theoretical interest to establish the relationships which exist between employee
attitudes, and employee performance. According to Brayfield and Crockett, any research into
employee attitudes and employee performance must satisfy certain established conditions. Such

conditions were as follows:
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(a) the indices of employee attitudes must permit classification of respondents along some
attitude continuum;

(b) the indices of employ attitudes must have been obtained directly from the employees
themselves, and

© the investigation must have been conducted in industrial or occupational settings.

They concluded:

"Whilst ratings of job performance by supervisors and others are useful (if no
other criteria of performance are available), nevertheless, estimates of attitudes by
someone other than the individuals who attitudes and performances are
investigated remained invalid, and insignificant".

(Brayfield and Crockett, 1955)

One of the classic studies relating attitudes and performances in an industrial setting was conducted
by Kornhauser and Sharp (1930), in Neenah, Wisconsin (USA). The study was conducted in the
mill operated by Kimberley Clark Corporation (as reported in Brayfield and Crockett, 1955). The
study was based n a population sample of between 200 and 300 young girls engaged in routine
repetitive jobs at machines. Both questionnaires and interviews were used. The findings on the

relationship of attitudes to performance is summed up in the statement that:

08 "efficiency ratings of employees showed no relationship to their attitudes".

) No description was given of the rating system. With respect to the criterion of
withdrawal from the job, Kornhauser and Sharp reported that "unfavourableness of job

attitudes is slightly correlated with lost time because of sickness".

Hill and Trist (1953) in their investigation 'A consideration of Industrial Accidents as a Means of

Withdrawal from the Work Situation', suggested that:

"Accidents [may] be considered as a means of withdrawal from the work
situation through which the individual may take up the role of absentee in a way

acceptable both to himself, and to his employing organisation".

Accidents are considered to involve the "quality of the relationship obtaining between employees
and their place of work". In an empirical test of this hypothesis, Hill and Trist found accident rates
to be positively associated with other forms of absences, and to be most strongly associated with

the least sanctioned forms of absence. They contended that:

"The level of accidents sustained in any working organisation has been held to
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depend on the interaction of two major groups of factors. On the one hand, are
what may be called the "opportunities” for accidents - the actual risks and hazards
of the job; on the other, the propensities of individuals to take these

opportunities, that is, to have accidents".

They asserted that:

"Current remedies tend to concentrate either on blocking up the opportunities for
accidents in the physical environment (for example, by guarding machinery or
prohibiting access to certain areas), or an attempting to reduce the propensity of
the individual employee to take these opportunities (e.g. by accidents propaganda

and the campaigns of various kinds, or by selection or training)".
(Hill and Trist, 1953)

For several years, the construction management programme at Stanford University (USA), studied
people's problems in construction. However, in 1973, their research programme placed emphasis

on how management could affect safety performance on construction sites.

Hinze and Henry studied superintendents (as part of the above programme), to see their effect on
the frequency of injuries on their construction sites. The study investigated how work practices on
job policies of these field supervisors affected the safety performance of workers on their projects.

Information was obtained through interviews on:

(a) General job management practices.

(b) Job safety policies.

© Safety attitudes of the supervisors, and

(d) the general descriptive information about their jobs.

The measure used to evaluate the safety performances of the superintendents was the number of
recordable injuries that had occurred to their workers. Comparison were made between the
supervisors by developing a ratio that represented the total number of recordable injuries that had
occurred in each man's operatives per 1,000,000,000 man-hours of operative exposure. The

research concluded that:

"Good safety performance and high productivity are compatible; one does not
have to sacrifice one for the other. Good safety performance is also related to
management styles, and that applying excessive pressure by any means to the
workmen resulted in increased injuries. Excessive pressures do not contribute to
better productivity; only injuring more people".

(Hinze J, Henry Parker W, (1978))
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Most management surveys on safety performance insist that management cares about workers'
health and safety in industry and give many reasons to justify their feelings of care (Revelle J B,
and Boulton Lola, (1981), Workers' Attitudes and Perception of Safety", pub. 'The Professional
Safety Manager' pp28-35). The concluded:

"The sick or injured employee is not productive; in fact he is counter-productive
in terms of time lost, and increased costs to the employer for medical insurance,
workers' compensation, increased staffing, and decreased efficiency”.

(Revelle and Boulton, 1981)

In most industrially developed societies today, legislation requires the employer to provide
'employment and a place of employment which are free from recognised hazards that at causing or
likely to cause death or serious physical harm to employees' (Public Law 91-596 (USA, 1973),
(Health and Safety at Work Act, 1974, UK).

These requirements in both countries have had the effect of spurring management attention,
organisational skills, and scientific research on the subject of worker and workplace safety and
health. Employers' organisations and industrial associations provide forums for collection and
dissemination of information on occupational safety and health, towards the goal of understanding

and eliminating workplace risk(s).

Revelle and Bulton's (1981) study on 'Worker attitudes and perceptions of safety' had assumed a
working definition as a result of continuing observation such as "an awareness is developed, as a
tendency to behave in a particular way regarding safety". Their study attempted to learn about the

role of beliefs, and behaviour on safety. In order to do that they endeavoured to find out:

1. Do workers think about safety?

2. What do they think about safety in regard to:
(a) Government involvement in their workplace safety.
b) Company practices in training and hazard prevention.
(© Management attitudes as perceived by the workers.
(d) Co-workers' concern fr themselves and others.

(e) Their own safety on the job.

3. What do workers think should be done, and by whom, to improve workplace safety?

Their study did not formulate any hypothesis in advance. Instead, they considered their survey
strictly as a fact-finding project. They designed a questionnaire to draw out the employees'
attitudes and perceptions of various conditions affecting his safety on the job.
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The questionnaire was arranged in sections with groups of questions relating to 'government!,
'company', 'supervision', 'co-workers', and 'the individual himself. An analysis of the returned

questionnaires revealed the following conclusions:

1. Government versus Company
(a) Worker expectations regarding government, and company involvement in workplace

safety is about even in agreeing that both have gone about the right distance in making
the workplace safe. Workers expect more participation from their companies in this

regard than from their government by a margin of almost two : one.

(b) Workers in small companies seemed to be more satisfied with all efforts towards
workplace safety than those in large companies. They felt that 'this could be the result of
the closer rapport between employers and employees in small companies where the

owner/manager often works alongside the others, and all are on first-name terms'.

2. Government and Safety

The major and common criticism voiced regarding government involvement in safety is the same

as those criticisms regarding government involvement in any area of life. These were:

(a) Bureaucracy;

(b) Unnecessary Regulations;

(c) Improper application of standards;

(d) Lack of proper monitoring and enforcement etc.

Probably the most interesting revelation about these comments is that, half of them were made by
workers (and not management) who feel that the government has not gone far enough in regard to
its involvement in making the workplace safe. Also for each person who feels the government has

gone "far enough".

The overwhelming consensus was for:

(a) more frequent inspections;
®) stricter regulations;
(c) monitoring, and control etc.

Twenty five percent (25%) of workers also think the government should be more involved in the

handling, and disposal of hazardous wastes in industry, eg. chemicals, asbestos etc.

3. In-Company Safety

Workers clearly expect more involvement by their companies in workplace safety than they are
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getting. For each worker who is satisfied with his company's participation, there is another worker

who thinks his employer should be doing more.

4, Supervisor and Safety

The importance of management's visibility, and participation in achieving successful safety scheme
performance cannot be over-emphasised. Safety literature is full of such evidence (Levy and

Green, 1962).

"Employees have clear-cut ideas about their company's safety activities, and this
perception of management's interest and efforts in safety not only strongly
influences his behaviour but also his actual ability to learn from, and respond to

safety media".
(Levy and Green, 1962)

Davies and Staehl (1964) found that:

"frequent daily contacts between workers, and supervisors on safety, and other
job matters, is most important to accident control efforts. Top management's

attitude towards safety is also a significant factor".

National Safety Council (USA, 1966) stated that any safety scheme must always start with top
management. Whilst Stafai-Sahrai (1971) found management in general to be highly interested and
involved in plant safety, others have indicated that 'low-rate plants have a greater commitment to
safety schemes'. This commitment is found to be the result of a greater personal involvement by
management, and greater plant resources available for, and already committed to in-plant safety
and health (Smith, 1975).

The Accident Prevention Advisory Unit also reached a similar conclusion, when they reported that:
"A strong management commitment to safety, and a motivation to work towards
the attainment of high safety standards are common factors in low-accident rate

plants".

They also found that extensive formal and informal contacts between workers and management on

safety issues enhance the achievement of low-accident rate plants. (APAU, 1976, HSE).

Barrow (1977) on the other hand found that "the employee's attitude towards his supervisor, and his

company, is one of the primary factors determining his [safety-related] behaviour".

Various studies on the subject of safety attitudes and performance over the years agree on the role
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which management's support, involvement, and commitment has on the efficiency, and success of

any safety performance scheme. Most conclude that:

"Management's commitment to safety, that is, its overt concert and support for
safety activities within the company, represents a dominant factor in any

successful safety experience in industry".

Also that:

"this involvement, support, and direction of top management is the catalyst which
is absolutely necessary to make safety and health schemes work".
(Cohen, 1977; Re Velle and Bates, 1977; Zohar, 1980)

Kinsler (1979) reached similar findings, but went further to state that "ultimately, the supervisor is

the 'linch-pin' of any successful safety programme".

In 1972, a study reported by Don Peterson measured 'employee perceptions of the effectiveness of

safety media and of management's interest in safety' at Lozier Corporation in Omaha (USA).

In 1976, a study was conducted at the Skinner Macaroni Company, also in Omaha (USA), to
determine the effectiveness of the company's safety scheme (as reported by Re Velle and Bates,

1977 (ref. Conclusion above)).

Dov Zohar (1980) (of Israel Institute of Technology in 1978), measured the safety climate of
twenty factories in Israel by testing employee perceptions about the relative importance of safe

conduct in their behaviour on the job(ref. Conclusions above).

Abeytunga and Hale (1982) conducted research on supervisors' perceptions of hazards on
construction sites in the United Kingdom (reported in the 20th Annual Congress of the
International Association of Applied Psychology, Edinburgh, July 1982).

A most recent study based on similar parameters as the above studies is that the Phil Leather

(1983). He stated that:
"the general trend in the mean sources to affirm safety as a joint undertaking
between self (individual), workmates, and management; the perception of safety,
is a shared responsibility".

Leather's study revealed the following findings:

(a) More than fifty tree percent said that their supervisors never talked to them about safety.
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(b)

(c)

(d)

(e)
(H

Of those whose supervisors talked to them about safety, fifty two percent thought they
were merely following instructions; while the rest felt the supervisor was serious about the

subject of safety.

Supervisors who never talked to their workers about safety are also never seen conducting

a safety inspection.

Supervisors who do talk to their employees about safety are observed differently regarding
the conduct of safety inspections, depending on whether the employees perceived them to
be serious about safety or just following instructions. The serious-about-safety supervisors
are seen as conducting safety inspections almost three times as often as the instruction -
following supervisor (41 vs. 61 percent). Conversely, the instruction-followers are also
perceived as not inspecting for safety, three times as frequently as the safety-serious

supervisor (52 vs. 17 percent).

Supervision is more concerned with production than with safety and sometimes forces

workers into unsafe conditions.

Re Velle and Bates (1977) pointed out this problem when they also concluded that "too
often, line management perceives that safety and production are of necessity, mutually

exclusive".

Supervisors do not possess enough knowledge of equipment and procedures to be aware of

unsafe conditions.
Supervisors do not listen when workers report unsafe conditions.

Supervisors do not act to correct unsafe conditions when they are reported, etc.

Where safety performance and its improvement were concerned, Leather concluded:

"Given that personal experience of an accident is apparently a major cause of
attitude change, significant improvements in safety might be achieved by relaying
to non-victims, the frequently horrifying results, the effects of construction
accidents. In other words at operative level, propaganda aimed at increasing
safety consciousness and performance through a heightened awareness of the
consequences of an accident is more likely to be effective when presented in

terms of personal experience than in the form of accident statistics".

A study by Hinze (USA, 1978), entitled 'Turnover, New Workers, and Safety' also found strong

connections between workers and supervisor's longstanding working relationships. The following

findings emerged from the study:

(@)

Superintendents whose operatives had fewer injuries per 1,000,000 man-hours of exposure

were those having larger percentages of workers transferring with them from one job (site),
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(b)

(c)

(d)

(e)
)

(®

(h)

to the next p<0.001). In other words, the safer superintendents were those who had a
smaller percentage of their workers with whom they had no familiarity, that is, they knew

more of their workers from prior projects.

The superintendents who keep, or transfer more of their workers from a previous job have a
better safety performance (p<0.05). It is customary for superintendents on these types of

projects to move several hundred miles from one job to the next.

Companies with better safety performance records are those that have a greater percentage

of their workers employed with them for more than one year (p<0.06).

This is particularly true when workers are employed for longer than five years (p<0.001).
The results show not only that the safer companies are those that keep their employees for
over one year, but also that there is considerable benefit in terms of safety when employees

are kept for even longer durations.
High employee turnover is directly related to the frequency of job injuries.

It could be inferred that the frequency of job injuries increased directly with the number of
new workers in the workforce. For example, if a company has a high incidence of worker
turnover, it is faced with the problem of recruiting (or hiring in the case of labour-only sub-

contractors), new workers.

If the number of workers in the company is maintained at some constant level, an increase

in turnover rates also increases the numbers of new workers that are recruited or hired.

Note: New workers are defined as "those who are new to the particular company or the
job supervisors, or both". Consequently, the term 'new worker' defines a much

broader spectrum of workers in the construction industry than in other industries.
Turnover and new workers influence construction safety, and they are related problems.

Reduced turnover has a beneficial impact on safety performance. With reduced turnover,
there are also fewer new workers. The problem of turnover and new workers is essentially

solved when most workers are retained on the company payroll for extended durations.

The foreman's manner of dealing with new workers had a strong influence on the safety
record or performance of his operatives or workers. Safer foremen were those who asked
many questions of the new workers (p<0.01). This policy is one way by which the
foreman can express an interest in and a concern for, the new worker. In communications
with these new workers, the safer foreman would not consider safety as being separate
from the work to be done (p<0.05). In addition, the safer foreman watched new workers

closely during their first few days on the job (p<0.05).

The foreman under the safer superintendent gave careful attention to the new workers
during their first few days on the job-site. In addition, they instructed the new worker on

matters of job safety.

A direct involvement between top managers and new workers is beneficial to company

45



safety performance (p<0.05).

Note: These tended to be small firms, so there were generally not enough employees to

prevent this type of interaction.

)] With regard to the new workers, the safer firms were those having trained or orientation
programmes for the newly recruited workers (p<0.0002). In addition, the safer companies
were also those that had a programme of formal orientation for their new foreman
(p<0.005).

&) Finally, the study shows that management at any level plays a vital role in the safety of new
workers (recruits). Consequently, every level of management can be instrumental in
reducing worker injuries and achieving a high level of safety performance at all company

levels.

Hill and Trist in their Tavistock (UK) Study earlier in 1953, also related worker turnover to morale

of workers, and safety performance. They stated that turnover could also be influenced by such

factors as:

(a) Poor or hazardous working conditions;
(b) remoteness of the job site;

© bad weather, and

(d) better opportunities elsewhere.

They drew the following conclusions:

"It is essential that the causes of turnover on a job or in a company be considered
individually. Different factors could be the causes of high turnover rates on very
similar projects. It is management's role to identify these factors, and then to

decide if they can be eliminated or if their impact on turnover can be reduced.

Experience has shown that it is not always possible to reduce turnover as the
construction industry is in a constant state of change. A company may find that
upon the completion of one project, it has no project to which to transfer the
workers. In addition, the construction industry is worst hit by inactivity during an
economic recession as it is used to regulate the economy by governments,
particularly in the United Kingdom".

(Hill and Trist, Tavistock, 1953)

Andriessen's (1978) study on "Safe Behaviour and Safety Motivation", also covered the role and
perceptions of the supervisor on safety performance. Andriessen's study arrived at the following

outcome:
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(2)

(b)

©)

(d)

(e

@)

(®

Management has the highest influence on the degree of safety of the work behaviour, the

group somewhat less.

Of least importance are the personality factors (at least as far as they were studied in the

research).

Workers will work more safely with a supervisor who is seen as someone who respects his
workers and their contribution, and who is stimulated by a distinct company policy on
safety. Because they see that their supervisor regards safety equally important as

production, they can also expect that he will react positively when they work safely.

When the attitude and leadership style of the supervisor is excluded, it still holds that one
will work safer if one sees that safety has definitely a place in the policy of higher level
management. The results of this study support those in a company who advocate safety, in

two ways.

(i) There is an indirect relationship: higher management policy influences that of the

direct supervisor, and therefore the motivation of workers.

(ii) There is a direct relationship: even if the supervisor is not interested in safety,
workers will work more safely when higher management stresses safety in its
policy. This means also that although the direct supervisor may show positive
interest in safety, workers will still work less safely if they realise that higher level

management has little interest in safety.

Other aspects of leadership such as a strong emphasis on rules or on high production are
not as important as the degree to which the leader respects his personal problems. In other
words: working unsafely is not related to the fact that the supervisor emphasises rules or
higher performance but, to the fact that he respects his personnel (which is expressed

among other things in a certain indifference to safety on his part).

A positive attitude on the part of the supervisor has other positive results, namely, that his
personnel are much more convinced that working safely does indeed help to reduce the
number of accidents. Probably, we must assume that a supervisor who is positive about
safety will also give more information and advice on safety, so that his personnel can see
clearly that working safely helps, with the result that they do work more safely. It is
essential for employees to realise that working safely really does help to reduce the number
of accidents, and it is especially the safety promoting supervisor who can contribute to this

conviction.

Groups that are well co-ordinated in their work and in which there are few
misunderstandings, work more safely. This is the case because such a group atmosphere
promotes the development of a positive safety norm so that members are supported in their

working safely by the approval of their partners and other colleagues.

Besides the above-mentioned factors, there are a number of situational characteristics
which are important (although it is not always clear why): these are:
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) size of company;

(ii) working on the basis of piece rate;

(iii)  size of the project concerned, and

(iv)  floor level (height at which work was being done at the time of the study) etc.
(Anddriessen (1978) pub. Journal of Occupational Accidents, pp363-376).

Finally, a report by the HSE (1976), declared that "the most readily identifiable factor in the
provision of high safety standards at the workplace is the quality of management". Based on work
carried out by the HSE's Accident Prevention Advisory Unit, the report concluded unequivocally
that "low levels of health and safety performance in Britain are a function of inefficient
management". It stated that any simple measurement of safety performance in terms of accident
frequency rate or accident incidence rate is not a reliable guide. The report found no correlation
between accident rates and work conditions, the injury potential or the severity of injuries that
occur. But it found that factories with a high accident rate, often have parallel problems of high
absenteeism, and high labour turnover (same findings as Hill and Trist, 1953; Hill and Hill, 1970;
Hinze, 1978).

APAU's studies which were aimed at discovering how low accident incidence rates are achieved,

emerge with several characteristics including:

() Good housekeeping;

(ii) Compliance with the law (Act);

(iii)  lower-than-average absence after minor injury;

(iv)  no marked control of the incidence of minor injuries; and

W) high standards or recruitment.

The report found geographical difference in high accident rates recorded in certain UK regions, and

attributed such differences to the following factors:

) work methods;

(i1) incidence of machinery accidents;

(iii)  relative incidence of serious and fatal injuries;
(iv)  structural features of the premises (sites);

v) training;

(vi)  employee selection;

(vii)  work group sizes, and supervision levels;
(viii)  standards of medical facilities; and

(ix)  geographical difference in social attitudes to injuries.

In the United Kingdom as a whole, some twenty percent (20%) of all serious accidents, and forty
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percent (40%) of all fatalities at work are directly related to construction practices. Fig 2.7 below
illustrates the distribution of accidents since 1952 up to and inclusive of 1986. Figures of accidents
released by the HSE in 1983 showed that deaths in manufacturing stood at 121, a drop of 11 over
the previous year. The same figure for construction showed a rise of 17 to the staggering total of
148. This rise was despite the launch of 'Site Safe '83'. (HSE Reports, 1950-1987). Commenting
on the figure, the 'New Civil Engineer' of 16th May, 1985 (p.20) declared:

"construction finds itself in a period of recession with fewer workers in full-time
employment than at any time since the introduction of the Health and Safety at
Work Act, eleven years ago. Yet it is suffering the highest incidence rate of fatal

and major injury of any section of industry".

The Report concludes:
" ... but no matter how carefully sites are set up and maintained, it is the attitude
of the operatives which finally prevents accidents. Accidents are caused by the

same situations repeatedly, and it is only through education that better working

practices will be encouraged”.
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FIGURE 2.7 ACCIDENT TRENDS IN THE UK CONSTRUCTION INDUSTRY
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2.9 SUMMARY AND CONCLUSION OF LITERAT VIEW

The contribution which literature reviews make to any research, irrespective of subject matter
cannot be emphasised enough; therefore this study into 'Safety Attitudes and Safety Performance
in the UK Construction Industry' is no exception. The review of available literature has revealed
shortcomings in the body of knowledge on the subject matter in the United Kingdom. Although
recent developments in academia within the UK have since led to an increase of interest in the
subject area, this interest fails to measure up to the published matter in the United States of
America. There seems to exist a larger body of knowledge on the subject in the USA compared to
the United Kingdom, as revealed by the review. Although a large volume of literature was
unearthed during the study, nevertheless, the author declares that the works examined here
constitute only a small percentage of knowledge which exists, concerning construction worker and
management safety attitudes and safety performance.

Many of the published materials on the subject of safety in the United Kingdom had been mainly
concerned with the 'mechanistic’ aspects of safety, that is to say, they still do dwell on areas of
accident prevention concentrating on guards, machines, tools, and methods, as well as accident
statistics, rather than upon the human behaviour elements of the construction industry. However,
these published matters remained conceptually, and theoretically lacking in great depth as far as
specific attitude studies are concerned. Notwithstanding this short-coming in the UK research
field, the review has produced, with some consistency, a body of existing knowledge on worker-

management behaviour in the safety aspects of construction.

The review has revealed that apart from the structure and characteristics inherent in construction,

certain attitudes prevailed in the workforce, and management which influenced safety behaviour.

Such factors of influence revealed so far entail the following:

(a) The influence of organisational behaviour on worker attitudes to safety performance.

(b) The inherent reluctance to wear safety protective equipment and do things.

(c) The relationships between worker turnover and safety.

(d) The relationships of worker/management involvement in safety policy and safer working
practices.

(e) The relationships between 'supervisor attitudes' and the safety performance of 'mew
recruits/workers'.

® The relationships between top management commitment to safety and its influence upon
worker attitudes to safety, productivity drive, job pressure, and safety performance.

(®) The effects of the 'macho' image of the worker, and the 'peer-group' character/behaviour

upon safety attitudes and safety performance.
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All these findings have emerged as an established body of knowledge through research using
various research tools in psychology and other social science research methods. The review gives
a clear indication that no systematic studies and comparison of safety attitudes and performance
can produce a single acceptable research theory in the subject. All that this research aims to do as a
result is to complement existing theories and knowledge, and not to develop new research trends.
Any findings which result therefore from the study, whether they confirm or reject the set

hypothesis would be considered as a fulfilment of the research objectives, as explained in chapters
one and three of the text.

2.10 ADDITIONAL LITERATURE

Developments in this field of research have been monitored closely throughout the period of this
research. The aim being to update literature which contributes knowledge to the work done in this
subject area, and to identify other ongoing research in this field, with particular reference to the
United Kingdom. One such work is that currently undertaken at the Department of Building
Engineering and School of Management, University of Science and Technology - UM.LS.T.

UM.ILS.T have recently published two papers, and the papers are briefly reviewed below to

highlight new approaches, and to acknowledge the importance of continuing research in the subject
area.

2101 A BEHAVIOQURAL APPROACH TO_ IMPROVING _ SAFETY _ ON
CONSTRUCTION SITES

This paper builds upon previous work in the area of behavioural or psychological approaches to
solving safety problems in industries. However, this research attempts to develop a reliable safety

performance measure, within the evaluation of the effectiveness of the behavioural analytic
approach.

To achieve this initial objective, a detailed classification of the most frequent causes of accidents
from a wide range of construction safety literature was developed, and used to develop a
questionnaire. Arising from this questionnaire, site personnel were asked to rank the frequency of
occurrence of each unsafe behaviour/situation, the likelihood of an accident occurring as a result of

this and the likely severity of injury if an accident occurred. The authors combined these ratings to
produce a measure of perceived risk.

The paper describes the categories of activities sampled for study, and control system adopted, and

went on to detail monitoring processes and tentative research outcomes.
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Phillips et al, 1991, suggests that

"provided management and site personnel are committed to the behavioural

approach, their support should lead to improvements in safety performance levels

on construction sites".

Furthermore, they indicated that "the nature of managerial support required by this approach is

attendance at goal - setting meetings and/or training sessions, and exerting reasonable pressure on
everyone to reach the goals set.

The paper concluded:

"it appears when the safety is used in conjunction with goal-setting and the
posting of performance feed-back, safety can be significantly and cheaply

improved".

(Phillips et al, 1991).

2.10.2 A NSTRUCTION SAFETY

This paper gives a background of the research programme started in 1989, at the University of
Manchester, Institute of Science and Technology (U.M.L.S.T), sponsored by the Health and Safety

Executive (HSE), entitled 'Improving Safety on Construction Sites by Changing Personnel
Behaviour'. Its stated objectives were:

@) develop and test methods of measuring safety performance on construction sites;
(i) use these methods to evaluate the effectiveness of specific behavioural techniques aimed

at changing work behaviour to improve construction safety.

Under the sub-heading: "SAFETY MEASUREMENT", the paper states that "In managing
company quality, audits are adopted as a tool for effective management. To manage safety
effectively it is necessary to measure safety performance". It went on to describe the main purpose

of measuring safety performance, and the current safety performance measuring methods in the

United Kingdom which are accident data; and audit data.

Following the above descriptions, and their definitions, the paper detailed principles of safety
measure which it listed as:

- Proportional units of measurement;
- Quantifiable measurements;
- Sensitivity;
- Reliability;
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- Validity;
- Understandable;

and efficiency, all of which were clearly defined to aid the reader.

A very significant aspect of this paper, is the method selected for direct measurement of specific,
readily observable types of deficiency in safety related behaviours or situations, and which it

developed into a model for identifying unsafe behaviours or situations, such as:

Inventory of unsafe behaviours and situations.

Conduct literature | Review accident Interview site
review. reports. personnel.

Validate critical behaviours or situations.

Ratae behaviours or | Rate behaviours or
situations in terms of | situations in terms of
importance changeability.

Choose initial critical items.

Consider reliability issues.

Methods of measurement Politically sensitive issues | ltems common to all phases or
research programme

|

Select final critical
behaviours or situations.

|

Develop safety measure.

FIGURE 2.8  Model for identifying unsafe behaviours or situations (Phillips, et al, 1993).

From the above, the paper set out to describe systematically, items selected for measurement, and a

rating scale used to record the proportion for each unsafe situation or behaviour, and the evaluation
of the measure.

It concluded that the most important results of this research suggest that the developed measure is:

- Universally applicable;
- Capable of discriminating between sites;

- Easy to learn;
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Quick to use;

Reliable, and

Valid and sensitive.

R. A. Phillips, A. R. Duff; I. T. Robertson, M. D. Cooper - University of Manchester,
Institute of Science and Technology.

CIB W.65, Trinidad, W. ., Sept, 1993.
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CHAPTER THREE

3 RESEARCH DESIGN AND METHODOLOGY

3.1 THE RESEARCH AIMS AND OBJECTIVES

The main research aims originated from a previous study carried out by the author, in the summer
of 1982 entitled: "Employer and Employee Attitudes towards Safety Representatives and Safety

Committees in Construction", Sawacha E, 1982 (unpublished), Sawacha E, and Langford D, 1987
(published).

The study determined a tenuous connection between safety attitudes and accident occurrence

(safety performance) and the aim of this research is to confirm or deny this tenuous correlation.

Secondly, the general objectives of the research are to provide a framework of reference
concerning safety behaviour, in terms of 'workers' safety attitudes (or opinions), and safety
performance in the construction industry', upon which decisions might be based in relation to some

safety management practices and policies associated with the prevention and control of accidents
on construction sites in the United Kingdom.

Specific to the above aims, the following constitute the major objectives of the study, as outlined
below:

1. To identify the incidence and diversity of the most common accident causes on

construction sites;

2. To identify the more common factors associated with safety behaviour in construction
workers;
3. To identify where possible, the extent and effects of company safety policy items

associated with employee occupation, age, marital status, length of service etc.

4, To investigate generally, safety behaviour characteristics in relation to employee and
organisational variables, such as:

(a) Historical factors;
(b) Economical factors;

(c) Psychological factors;

(d) Procedural factors;
(e) Technical factors;
® Organisational factors;
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(2) Environmental/or External factors, and

(h) Safety performance factors

5. To review the theoretical an practical implications of safety attitudes (opinions),
and safety performance and accident control in the light of the research findings.

6. To suggest/recommend safety systems and procedures where possible, towards the
prevention and control of some of the safety behaviour identified by the research as having a strong

correlation with safety performance; and finally;

7. To make recommendation(s) based on the research outcome, for further research.

3.2 PREVIOUS RESEARCH MODELS

For any major study of this type, it is essential from the outset to set a research framework, upon
which a methodology can be established or developed. In order to assist in ensuring the success of
the above, it has become customary - and almost imperative - to embark upon a review of previous
research work. Such work may be in the subject area of the research, or in related research fields.
This Chapter is therefore devoted in the main, to review and discussions of previous research

models conducted by others in the fields of accident research, safety and risks management etc.

Additional to the above, the Chapter discussed the chosen model for the study, its framework and

methodology, as well as other areas considered as essential to complement the study.

Upon this background, the primary area of interest to this study, is the development and refinement
where possible, of construction safety/accident research models, particularly those models which
may lead to the formation of a research framework, and which can hence be either adopted or
adapted for the definition of safety attitudes (opinions), and safety performance. In this regard, a
model is vital for determining the scope (and variables) of the research. It is the source which

drives the research, in terms of identifying the relevant variables that need to be considered and

controlled in the spheres of data collection and analysis.

Since the 1960s researchers were concentrating and directing their studies towards investigating the

organisation and management of safety, particularly the causes of accidents, and accident statistics.

Surry (1969) reviewed 246 publications, and Hale and Hale (1972) reviewed 355 documents. Even
allowing for the 57 publications reviewed in both books, as described by Perusse (1980), the
figures represent a large volume of documentation on these topics. Since these reviews, interest in
the subject area of safety in general, and construction safety in particular, has continue to develop,
and even further publications have ensued through the auspices of the National Safety Council
(USA), Aston Health and Safety Society (Birmingham, UK) and elsewhere.
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Given that such a large body of reference exists, in order to summarise or indeed evaluate what is
known to-date about safety, accident and human factors in safety, so as to indicate where

knowledge is wanting, existing frameworks and models become an essential source.

In applying models, two strategies may be adopted:
Firstly, new models may be derived from a systematic, and critical literature review.

Secondly, existing models may be scrutinized with a view to improving them, adapting them, or
understanding the state of the art to date.

Models however, are usually devised by authors who have carried out major reviews of the relevant
literatures, or by researchers who incorporate a major development to a hither-to published model,
on the basis of empirical findings. Research work is that of problem definition; therefore, when a

problem needs to be defined for further investigation, comparing existing models can be a valuable
source.

3.2.1 The Use of Existing Models (Refer: Perusse (1980))

A selection of models have been devised since the early 1960s to synthesize human factors in
safety, particularly in relation to accidents, risks and dangers. Such models like those of Suchman
(1961), and Wrigglesworth (1972), are relatively simple and limited in terms of scope, as discussed
by Surry (1969). Others are more detailed and tend to incorporate some of the simpler models. In

order to have a broad overview of some of these models, this chapter will focus upon brief analysis
and/or review of the broader, and more detailcd models.

Perusse (1980) has suggested that "Models may be seen as representations of complex realities in
summarised and simplified form". He asserted that "very often they are devised for specific
purposes and therefore, to criticise a model in great detail can be misleading”. General criticisms

of a number of models, however, can serve to focus attention upon topics worthy of further
consideration.

The first model to be considered is that of Surry (1960). Her model was the first major attempt at

providing a structure for the evidence which existed at that time.

Two of the other four models discussed in this chapter were elaborations upon which Surry's model
was based. Therefore Surry's model is discussed in greater depth than later models. Later models
are reviewed mainly in terms of their features which are relative to Surry's model, and the current

research topic. Then similarities and differences between them are also reviewed.
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3.2.2 Surry's Decision Model Of The Accident Process (see Perusse (1980))

Surry (1969) proposed a multi-stage model as an explanation of the process by which accidents
occur. The first stage or cycle of the model, is concerned with an increasing build-up of danger.
The second stage is a direct consequence of the first stage, and is initiated when danger has built up

to the extent that it is being released. This "decision model of the accidental process", discussed
below, is shown in Figure 3.1.

Both stages or cycles of the model are made up of four parallel types of components. The first
category of components in each stage is essentially environmental; it concerns the presence of
perceptible indications that a dangerous situation is either building up, or is being released. The
second pair of components are perceptual, and refer to whether the information about the
impending danger being perceived, is perceived by a person involved in the process in the first

place. The third type of component refers to cognitive processes. A series of questions are
successively asked in each case:

(i) Is the meaning of the perceived information recognised?
(i1) Is the right mode of avoidance known?

(iii)  Isadecision made to try and avoid the impending danger?

Surry (1969) labels a fourth and final component type "physiological response". The question

which is asked for that component in both stages or cycles is: 'Does the person have the physical
capability of avoiding the danger?'

Surry (1969) postulates that, in the first cycle, if all questions are answered positively "the danger
will not grow, and no injury can ensue". But if any question is answered negatively, "the danger
will become imminent". In the second cycle, assuming that danger has built up, Surry (1960)
suggests that a positive answer to all questions will lead to an accident being avoided. But a

negative answer to any question "will lead inevitably to injury" or cause damage.

DISCUSSION OF MODELS
3.2.3 Surry's Model (Figure 3.1)

Surry's model shown in Figure 3.1 illustrates the dynamics of an accident occurrence or non-
occurrence. It assumes that the mechanisms for an accident to occur is imminent and building up
in a given system or environment. However, what the model does not indicate is the source of the
danger within the system, and what form or type of danger was present in the system. It would

seem that the danger simply emerges from a situation called "Man and Environment" or the
interaction of both.
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FIGURE 3.1

Source: Perusse M., 1980 (see references)
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Also, because the model is not concerned with the origin or the type (nature) of danger, it can only
be applied in the description of how an accident occurred once danger was present, and not why an
accident occurred. As such, the model could not be used to identify sources of danger, or prescribe
what preventative action was to be taken to alleviate them from occurring, or re-occurring. And yet
hazard identification and elimination of danger at source is probably one of the most effective

prevention strategies in the course of safety control and management.

Another problem with the model is the lack of feed-back loops within the model. Because it does
not identify the origin or sources of the danger, and type of danger, it is difficult to infer that
control factors exist to counter the imminent danger that is present, bearing in mind that the essence

of safety monitoring and control, is the elimination of danger or accident at source, before it has the
opportunity to cause damage or not.

Whilst the model satisfies the purpose for which it was devised (ie. to describe the dynamics of
accident occurrence), it does not go far enough, to take into account the various factors which
impinge upon accident occurrence in any given situation. Also any model relevant to a detailed
consideration of accident or safety, must demonstrate a feed-back or loop system. This is because
accident occurrence is not a one-off event, but continuous. Incidents must be capable of being
monitored, revised and refined, in order that solutions to minimise their occurrence or reduce any
damage that such a situation was likely to cause. For this reason alone, this model falls short of the
aims, and objectives of the current study. It is therefore suggested that some form of loop might be
needed in the model in order to introduce the possibility of some form of appraisal format which is
inevitable in any accident situation or model. Such a provision would have led to hazard

assessment, which Surry does not mention in her model. The model does not attempt to describe
what outcome is likely to result in any case.

The writer suggests that the above issues emanating from the model, must not be taken as
criticisms of Surry's ability to devise a model, but should be taken as useful comments aimed at up-
dating the model to the present state-of-the-art evaluation of safety. Judging by the literature which
Surry reviewed it seems justified to state that her model is an adequate synthesis of these human
factors which had been examined up to that time. One can only conclude therefore, that the

shortcomings described in this section, can only appear as areas which had been left unevaluated
when Surry designed her model.

The rest of this chapter is devoted to discussing some of these models, and other aspects of the
research methodology. The models discussed have been chosen, not because of their shortcomings,

but as a result of their broad scope, and because they throw new light on to Surry's model.
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3.24 odel by Andersso

One of the criticisms of Surry's model was that, it assumed danger was present from the start, thus
ignoring the sources of danger within the system or environment. Andersson et al (1978) argue

that this causes problems of "classification of the casual patterns”". The model that they propose is

an attempt to overcome some of those problems.

Probably the most recognizable feature of this model is the resemblance of its second and third
sections to Surry's model, though there are slight differences or variations. In each section, the

steps which have been adapted from Surry's model have been given different meanings.

Within each of the comparable sections, Andersson et al (1978) have incorporated two additional
steps to Surry's model. These steps ask the questions:

(i) "Can the danger be avoided?" and

(i) "Is there freedom of choice?"

This introduces a distinction between a danger avoidable per se, and a danger avoidable by a
person involved in the process. The corresponding question in Surry's model referred to a person's
ability to avoid more than to the avoidability of a danger. These questions remove two of the
assumptions which Surry made in her model: firstly, that danger is always avoidable and secondly,

that a person faced by danger can always decide whether or not to attempt to avoid it.

The main modification by Andersoon et al (1978) to that of Surry's model (1969) is to include a
first section preceding the two sections derived from Surry's model. The first section was devised
for the specific purpose of describing the presence of danger in work systems. It examines in some
degree of detail, the starting point, labelled "man and environment", in Surry's model. Andersson
et al (1978) stated that this section enabled them to shed some light on accidents which could not
be analysed by Surry's model. This development of the model therefore seems justified from the

theoretical standpoint indicated earlier, as well as from the point of view of practicability for case
studies.

The modified model still leaves some of the earlier mentioned shortcomings unclarified. Some of
these issues are also mentioned by Andersson et al (1978). Finally, although the new model does
describe the presence of situational danger, it can hardly be applied to describe danger which
would be attributed to human intervention in the work environment or system. This however,

constitutes the essence of the next model to be discussed in this Chapter.
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3.2.5 Hale and Hale's Model (1970)

Almost at the same time as Surry (1969) proposed her model as discussed above, Hale and Hale
(1970) devised a model, the purpose of which was to remedy some shortcomings in their research

on accidents. The model they proposed which is discussed here, is shown in Figure 3.3.

‘l SITUATION
. Training
PRESENTED &__ incorect | ke Moo
INFORMATION \l/ \]/
Innate
Physical Defects REPERTOIRE PERCEIVED ability and
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— — ~—3 ACTION =
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& Do DESIRED GOAL SUBJECTIVE
Drugs PLANS FOR ESTIMATE OF
REACHING IT RISK & EFFORT
EXPECTED
INFORMATION

Instructions

Past experience

Popul Training IExpetrienoe
opulation Experience nnaie
stereotypes Reasoning tendenccies

FIGURE 3.3 A Model of Accident Causation (Hale & Hale, 1970)
Source: Hale & Hale (1970) (see references)

This "model of accident causation" has four main steps. Firstly, information is perceived by a

person (whether victim of an accident, or bystander (or observer). This information is a function of:

() available information;
(ii) information expected by the person; and

(iii)  the mechanism influencing both these factors.

Secondly, given the perceived information, a range of possible courses of action are devised in

order to cope with this information. The elaboration of the various courses of action is influenced

by training, skills, goals etc.

Thirdly, a decision is made about which course of action to adopt. The decision is made on the

basis of the person's assessment of the advantages and disadvantages of each type of action.

Finally, once a course has been chosen, action is taken.

Whatever action is taken, it influences the prevailing situation. Iinfluence gives rise to modified,
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different or additional available information with which the person will have to deal. This is the

mechanism which is implied by the loop in the top chart of Hale and Hale's (1970) model.

3.2.6 Structure for Empirical Evidence

Hale and Perusse (1978) discussed results of researches undertaken by themselves and their
colleagues. In an attempt to provide a theoretical structure for the empirical evidence they

reviewed, they proposed the model shown in Figure 3.4 (Hale and Perusse, 1978).

Like Surry's model, this structure assumes the existence of danger from the beginning. Despite the
difference in their presentation, the elements of the model are largely inspired by Surry (Hale and
Perusse, 1978). The model also assumes that the process is identical at various phases of danger.
No feed-back loop is shown either in the model, but it assumed the questions in the model are
asked again if danger level is increased. The model is therefore comparable to Hale and Hale's

model (1970), when the information which is being processed in the latter is related to danger.

No
1 Is there a perceptible warning of danger—>2. Is the possibility of danger contemplated?

|
v J/Yes No

3 Isit noticed?

Yes
\ "4 No
4 Is it recognised and labelled as a danger? No
Yes
A\ 4 No

5 Is responsibility for action accepted?

Yes
v No vV V V
6 Is the appropriate action known and available? > INCREASED
DANGER
Yes N AN
v No /I\
7 s a decision made to take the action
with sufficient priority?
Yes
Vv No

8 Is the action taken?

Yes
v

9 s it efficient and enough? No

Yes

\4
SAFETY

FIGURE 3.4: A DESCRIPTIVE MODEL OF HUMAN BEHAVIOUR IN THE FACE OF
DANGER (HALE & PERUSSE, 1978)
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Steps 1, 3, 4, 6 and 7 of Hale and Perusse's model (1978) (Fig 3.4) shown above, are comparable to
the questions in Surry's model (Surry, 1969) discussed above. But steps 4, 6 and 7, when
scrutinized carefully, represent an elaboration of corresponding steps in Surry's model. For
example, recognition and labelling of danger appear to be considered as two distinct mechanisms.
Whether the appropriate avoidance action is known, and whether that action can be carried out are

also portrayed as two separate considerations. These may well be what Surry (1969) sees as two of
the steps in her model:

Q)] Is avoidance action known? and

) Can action be taken?

Finally, step 7 appears to question whether a decision is made, and if it is, whether it receives
sufficient priority.

Hale and Perusse's model also includes steps which are not obvious adaptations of earlier models,
as discussed above in this chapter. Step 2 is an example of such addition to the existing models. It
may be that, even if danger is not perceived, the person confronted with danger (whether actor or
victim) checks more thoroughly - possibly with the use of special instruments, or visually - whether

danger exists in the system. This behaviour is encompassed by Step 2.

The model is also alerted to the possibility that a person having noticed danger, does nothing about
it on the grounds that such action is outside the scope of his responsibilities. Finally, the model

points out that there may be circumstances where avoidance action may remove danger only
temporarily or partially.

3.2.7 A Model by Saad Darwish, 1987

Darwish (1987) conducted his research at The Polytechnic of Central London to compare fatal
accidents in industrial workers (eg. the UK), and in Iraq (Middle East) 'non-industrial workers'.
The purpose of the research was to identify factors which have influences in fatal accident
occurrence in the two types of societies under study. The model illustrated below in Figure 3.6

shows the main factors studied in the research, and their interactions with the accident situations or
environment.

The contrast between the model by Saad, and the others previously reviewed in this chapter is the
conspicuous loop which illustrates the relationships or interactions between one factor and the
other, and the overall component factors between and within the system. It is seen that the
‘environmental factors' play a dominant role as a key factor of influence which impinges upon all
the other dependent factors enclosed within the organisational environment. Within the
organisational environment, workers' attitudes and their perceptions are seen to have parallel
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relationships in their interactions with organisational risk management systems, and hence leading
to the generation of control and safety performance mechanisms within the partial enclosure of the
overall environmental influence. For Saad, whilst the individual attitudes act as a sub-system
within the main environmental outer system, which acts as the main trigger of risk factors, human
attitudes are dependent upon the outer factors which he describes as 'environmental factors'. Here,
in the model, the key environmental factor is acting as an intervening factor to the attitudinal

factors, without indicating the relationship of these factors to the process by which accidents or
'risks' occur in the model.

The model however, serves as a highly useful contribution, by listing most relevant factors already

identified by most accident researches or investigations.

Prosperity / Growth / Survival

Workers' Risk Attitudes & Preceptions:

- Fire and Explosion Risks
- Emergency Planning

- Safety Perception

- Occuptional Risks

Envir: ntal Factors:

- Cultural and Relogious Factors
- Socio-Economic Factors - ' Risk Control and |
- Governmental and Legal Factors Organisational Risk Management System

A Safety Performance
- Educational Factors
- Professional Associations Factors
- Trades Union Factor

- War Factor
Saf fficer's Risk Attitudes & Perceptions:
- Management and Organisation
- Risk i
Imperfect Ris Pen:iepAtn-on
- Safety Priorities
Feedback ]
- Perception level
ORGANISATION

ENVIRONMENT

FIGURE 3.5 THEORETICAL FRAMEWORK: THIS MODEL SHOWS THE MAIN

FACTORS STUDIED IN THIS RESEARCH AND THEIR INTERACTION
Source: A Model of Safety Risk Behaviour (Darwish S, 1987)

For Surry (1969) the explanation of the process by which accidents occur is highly important, and
occupied a more central stage than Saad (1987). On the other hand, Saad (1987) concentrates on
the interrelationships which exist between the attitudinal factors and the environmental factors,
without indicating their direct relationship or impact upon risk presence in the system. Hale and
Perusse (1970) dealt with perceptions of risk, as an indication of danger within the system or

environment, and goes on to ask a series of questions which aid decision-making to deal with
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necessary actions to be taken, in the event of danger or risk being recognised by the person
perceiving the risk. Hale and Perusse (1970) identify the presence of risk or danger, but Saad
(1987) only assume the inherence of risk within the sub-system. Whilst Hale and Perusse (1970)
recognise the hierarchy of dangers, Saad (1987) treats all risks to be the same, and hence equate

equal status to them, as far as managing risks/safety environments are concerned.

This model (Saad, 1987) is significant mainly because it emphasises the main thrust of the
environmental factors upon other variables within the organisational influences. Darwish (1987)
identified once again like others (Hale and Hale, 1970; Perusse, 1980; Leather, 1986 etc.), the

environmental influence upon individual attitudes and behaviour, in relation to safety situations
(perceived or experienced).

For Darwish (1987), the influence of culture upon attitudes of the person is a significant indicator
as to how a person perceives risks and safety in his/her total working environment, and how he/she

reacts to safety mechanisms within that environment.

3.2.8 A Model by Leather (1987)

Leather (1983) started the research in 1980 at Lancaster University (UK). The research was

initiated and commissioned by the Building Research Establishment, its brief was:

"to try to describe and understand some of those attitudes prevalent amongst
construction workers and management, the aim being, to try subsequently to

identify any significant influence points which might be used to effect a greater

likelihood of safer working behaviour".

A simple model (shown below as Figure 3.7) was developed from the apparent diversity of
problems and 'concerns' revealed by their field survey and then integrated into the model, having at

its core the "potential accident subject" (PAS) (see model below) - the PAS is described as

"the individual who, by his presence on the construction site, is the potential
accident victim or is the potential accident contributor and not necessarily the
victim. The PAS is the subject of a set of inputs of information or influences
(which may be good or which may inculcate unsafe practices), leading in turn to

outputs represented by his attitudes and consequent behaviour".

Leather (1983) suggested as shown in the model that

"the behaviour of the PAS is subject to monitoring, ie., it is observed ("policed")
and possibly constrained by custom and practice or the law (legal sanctions). In
the event of unsuitable behaviour (or an accident) suggestions (or demands) for
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change are returned to the input stage in the form of feedback when inputs may

be reinforced or modified, and so the cycle continues" -

as illustrated by the model:

INPUTS
individual orientation to safety OUTPUT
Inter and Intra-group relations Attitudes
Organisational management style PAS Behaviour
and practice :
- safety planning |
- adequate equipment, etc - S|
1
MONITORED BY
ACCIDENT
FEEDBACK T Self (appreciation of danger)
Training needs | Workmates
Legal sanctions S Safety officer - Reps
Organisational changes Management

Outside sgenies (HSE etc.)

FIGURE3.6 A MODEL OF ATTITUDE INPUTS AND OUTPUTS OF A 'POTENTIAL
ACCIDENT SUBJECT' (Leather P, 1987)

In this model the "inputs" to the model are those environmental and psychological factors listed
below.

Environmental (Structural) Factors

a) Site conditions - access to work etc;

b) site tidiness;

c) availability of technical resources;

d) inter and intra-group co-operation;

e) control and supervision of work activities;

f) effectiveness of long-term planning;

g) role and position of safety officer and safety representatives, and
h) pay structures.

Individual Psychological Factors

a) Care and attention on the part of individuals;

69



b) skill and experience brought to the job;

c) safety training;

d) origins of safety norms;

e) accuracy of subjective risk evaluations;

) perceived responsibilities;

2) feelings of competent autonomy or fatalism.

Apart from the above influences, Leather suggests in the model that

"the mechanisms by which change might be effected are threefold: training,
propaganda, and what may broadly be termed "example" (the demonstration to the

workforce that the organisation is doing all that is technically possible and certainly

whatever is legally required)".

This model illustrates once again the interacting factors which culminate in a state of accident
situations or occurrences. Whilst the factors are similar to those of Darwish (1987) and the model
for this research, the location of the factors in the model, and the emphasis placed upon each factor
is varied. Also the model fails to indicate or differentiate between what is 'environmental' and what
is 'psychological' within the boundaries of the model itself, and this causes some confusion in its
reading. For Darwish (1987) and other models discussed in this chapter, the demarcation between
the categories of factors are clearly defined. This is not meant as a criticism of the model in itself,
but to highlight a major difference in model designs. A commonality between the models
discussed here is that of safety performance measures - taken as "the accident itself, or an accident
situation, or near-accident situation". It is agreed from all the reviews that "accident occurrence" is

universally taken to be a key variable in the equation of safety performance measurement.

Darwish (1987) and Leather (1983) are the two most recent safety researches which focus upon
attitudes as variable which may impinge upon safety occurrence situations. Both models are
designed with 'attitudes' as the core of the subject matter under investigation. For Darwish (1987),
safety performance results from an interaction which takes place between a selection of
environmental factors, organisational influences, and individual attitudes. On the other hand, for
Leather, accidents (safety performance) are the culmination of environmental factors and individual
attitudes only. For Leather, organisational influences, training and legal sanctions, are feedbacks
relevant only as factors needed to effect change in the scheme of things. They are therefore not

central to attitudes and the environmental factors - they serve only as post-mortem requirements to
solicit change in the future.

Finally, it is essential to note that the location of the factors of influence within the model would

also determine their central roles or cores in the research framework. The model by Leather (1983)

whilst essential, seems too simplistic.
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33 THE RESEARCH MODEL

The model presented in this research consists of a number of variables like those of other models
reviewed in this Chapter. Where similarities of variables may exist, they do so only because they
are common to construction safety attitude surveys in particular, and attitudes to risks in general.
Nevertheless, the variables contained in this model are those which emerged from the pilot
interviews conducted amongst operatives and management at the outset of the research design.
The model indicates only those variables which had to be measured and/or controlled in data
collection and analysis. Figure 3.7 shows the inter-relationship between these variables which are

to a more or lesser degree postulated in a model similar to those of Darwish (1987) and Leather
(1983).

The model displays connecting arrows and a feed-back loop, between safety attitudes and safety
performance characteristics; their relationship(s) will only be examined if they are found to
correlate. Otherwise, the research model will concentrate on comparing the relationship between

the variables and the attitudes factors and any linkage they may have (or not) with the safety
performance factors.

3.3.1 Details of the Research Model

The components of the research model are condensed below, and the variables are identified as C1
to C10 (see Research Model below):

Safety Attitude Retainers
The main attitude retainers which constitute the research sample are:

C1 - Operatives, and

C2 - Management : Site management.

In brief, the above may be classified as management and operatives. The categories were chosen
for the sample, not because of organisational hierarchy, but mainly because their positions are more
directly related to the construction environment where their positions interact with the 'attitudinal

generating factors based on organisational policies and practice, and which impinge upon safety
performance factors'.
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C9 = ENVIRONMENTAL FACTORS

SAFETY ATTITUDE RETAINERS SAFETY PERFORMANCE

C1 = Operatives

C2 = Management: _
a = Site management C10 = ACCIDENTS ON SITE

b = Contract management
¢ = Safety advisors, etc.

BEHAVIOURAL FACTORS

C3 = Historical Factors

C4 = Economic Factors

C5 = Psychological Factors

C6 = Technical Factors
C7 = Procedural Factors

C8 = Organisational Factors

C9 = ENVIRONMENTAL FACTORS

FIGURE 3.7 THE RESEARCH MODEL

Their characteristic roles in the construction industry have an impact on the day-to-day operations
which take place on the sites where they interact with each other. Although their individual roles
differ greatly and their levels of communication are clearly distinguishable as a result of the nature
of the construction industry, nevertheless, their attitudes to safety may not vary. Site managers and
operatives, contract managers and safety officers etc. - by virtue of their continuous presence on
site, are more likely to suffer accidents, become potential accident victims etc, than non-site-based

members, hence their inclusion in the model (Leather, 1987).

Thus it is hypothesized that these variables will influence safety performance, the essence of the

research is to identify site-based attitudes which may or may not influence safety performance.

BEHAVI LF R

The factor or characteristics which are considered to generate attitudes of any kind and level on site

are as follows:
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C3 - Historical Factors;

C4 - Economic Factors;

C5 - Human Psychological Factors;

C6 - Technical Development Factors;

C7 - Procedural Factors;

C8 - Organisational Factors, and ultimately

C9 - Environmental Factors effecting the above.

These variables are considered to influence individual behaviour, as suggested by both
management and operatives during the pilot interviews. They all relate to organisational policies,
and their implementation, which may vary from company to company, will therefore affect and/or
influence, organisational members differently. For example, individual payment systems,
overtime, or bonus or profit-sharing, is likely to motivate individuals one way or another, in the
operation of their duties within the organisational hierarchy. Provision of protective safety clothing
and equipment or non-provision of same, may have some influence on safety performance levels

within and between organisations, hence their relevance.

Linkage between the "attitude retainers" and the "attitude generators" and the interaction which

takes place may determine the degree of attitude development, and hence influence safety
performance.

These variables, and their levels of differentiations between individual categories would be
explored and measured where possible during analysis. Any results of such analysis will contribute
knowledge to the safety problem in the construction industry.

afety Performanc
For this reason, safety performance is identified as:
C10 - Accident occurrence to person resulting in various degrees of injury.
Historically, the universal measurement of safety performance has been the accident, its victim(s),

nature of accident, degree of damage caused, and type etc. However lately, property damage with

cost implications were added to the catalogue and then, near-misses, as a source of feed-back to aid
future avoidance.

All these factors are currently monitored industry-wide as a true measure of safety performance.

For this research, these variables will be considered in the light of data from the questionnaire

analysis.
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Their individual trends in occurrence will be measured and correlated where possible, with their

source of origin - the "attitude retainers".

34 THE RESEARCH HYPOTHESIS
The research model (Figure 3.7) generates one central hypothesis, such as:

"Safety performance is a function of operatives' and management attitudes

dependent upon safety behavioural and environmental factors in the construction

industry".

For the purpose of comparing safety performance specifically with safety attitudes of operatives
and management, the central hypothesis is further broken down into more specific sub-hypotheses,

taking into account the behavioural and environmental factors which impinge upon human

performance on site.

3.4.1 Sub-Hypothesis
C1 - Operatives Versus Safety Performance.

Safety Performance is a function of operative attitudes influenced by behavioural factors (see
above).

3.4.2 Definition and Measurements of the Variables with the Research Model
The variables within the research model has been grouped under four headings. These are:

1. Safety Attitude Retainers

Safety attitude retainers for the purpose of this research, refer to those persons whose attitudes
and/or opinions were investigated. By implication, they are those persons whose attitudes/opinions

were considered to be most likely to influence or affect safety performance in the British

construction industry. These are:
C2 - Management:

i) Contract Managers: whose role may involve design, contractual and cost matters etc.

He/she may therefore be able to influence safety costs during contractual considerations of

the project.

ii) Safety Advisers/Managers: the role of the safety adviser or manager, is to ensure that
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safety audit is maintained throughout the life of the project, including the interface between
design and construction. He/she is in fact saddled with the sole responsibility for ensuring
Health and Safety on site. His/her role is therefore a major factor in the maintenance of

health and safety throughout the construction phases of any project.

iii) Site Manager/Supervisor: the site manager, project manager/supervisor is mainly
responsible for putting together the project on site. They transfer the design from drawings
into reality, and therefore are solely responsible for managing the project and all the
resources (including manpower, plant, materials, equipment etc), required to implement the

project on-site. His/her role is therefore directly crucial to the general and safety behaviour
on site.

Cl1 - Operatives:

The operative(s) refer to the generality of trade or craft-based personnel who work under the
guidance or direction of the site manager and his/her team of trade forepersons/supervisors and
safety representatives on site. The operative is considered the most likely person to become an

accident statistic on site, because of his/her direct exposure to the construction environment.

The above groups are classified as "Attitude retainers" because they hold opinions/attitudes led by

attitude-generating factors, as described below. They are a fixed independent variable.

2. Behavioural Factors (C3-C8)

For the purposes of this Study, the term "Attitude Generators" was used to indicate those factors
which the research sample identified as most likely to influence the behaviour or attitudes of the
persons involved directly or indirectly with a project construction or implementation from design to
site assembly. These are the factors which impact upon the people concerned and described above
as "attitude retainers" because they hold or exhibit deeply held opinions or beliefs/attitudes most

likely to influence their behaviour. These are either independent variables or those which could be
described as intervening variables.
- Historical Factors;

These factors consist of personal details such as age and experience, occupation (trade) and
training, Trade Union membership etc. Generally identified from the pilot interviews and literature
reviews, to be strongly influential in construction worker behaviour and safety performance
(accidents). (See Appendix Tables 4.3, 4.4, 4.7, 4.8 and 4.9).

C4 - Economic Factors:

These are such factors as payment systems and reward methods: 'danger money', productivity

bonus etc, generally identified from the pilot interviews to be strongly influential to construction
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worker behaviour and safety performance (accident). (See Appendix Tables 4.16 to 4.21).

- Human hological Factors:

These are such factors as worker safety, effect of the 1974 Act, training influence, danger or risk-
taking, skills and accidents, supervisor carefulness and worker carelessness etc, identified by the
sample to have influence on worker behaviour and safety performance/accidents. Leather (1983)

also considered similar variables in his model (See Appendix 4.21 to 4.29).

C6 - Technical Development Factors:

These are for such items as plant/equipment, asbestos etc, known to cause accident damage to
persons and property in the construction industry, in the course of their usage. Such items are
likely to cause accidents if they are not correctly used, and with care, in accordance with set
procedures etc (See Appendix 4.30 to 4.40).

C7 - Procedural Factors:

These are factors which fall into areas considered as 'custom and practice' as far as safety provision
is concerned. They include mainly protective clothing and equipment which ought to be used as
part of construction safety norms, in order to reduce accident damage or avoidance. Use of safety
equipment/clothing and safety instruction is considered as good safety procedure likely to prevent

or reduce accident impact on construction workers. (See Appendix 4.41 to 4.47).

C8 - Organisational Factors:

Organisational factors were considered by the sample as such items as: group interactions/inter-
relationships, trade union involvement, safety policy and safety propaganda etc. Dawish (1987)
labelled them as 'organisational and management risk systems', whereas Leather (1983) considered

them as 'organisational changes within a feed-back loop' (See Appendix 4.48 to 4.56).

3. Environmental Factors (C9)

These are the factors which directly concern the site conditions in which the construction workers
play their respective roles. It also concerns the inter-relationships between the construction groups,
such as inter and intra-group co-operation, control and supervision of work activities, site tidiness,
influence of site planning and worker safety observance. Various writers have identified that
‘environmental influences' are predominantly crucial as major contributory factors to accidents on
site - Tarrants (1976), Leather (1983), Darwish (1987) (See Appendix 4.57 - 4.64).

4, Safety Performance (C10)

Safety performance is defined to mean: accident statistics in accordance with the 1974 Act, and as

categorised by the Health and Safety Executive/Inspectorate of Great Britain. These include:
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i) Accident Records/Statistics: these are records of reportable Accident statistics

kept by individual companies and the HSE, as required by statute (See Appendix
Table 4.15(b).

3.5 THE RESEARCH FRAMEWORK

The research has evolved from an up-date of previous work (Sawacha, 1982), and through an
extensive literature review. This sets the basis for the research objectives, which were then
formulated in relation to the principal factors found in the pilot to be associated with safety

attitudes and safety performance. The research design developed along the FIGURE 3.8:
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3.6 THE RESEA METHODOL

The research methodology was fairly conventional. Conventional because it had followed
established research processes and conventions previously adopted by other researchers. For
example, Hale and Hale (1970), Vant J, (1986), Darwish S, (1987).

conventions included a combination of the following:

These processes and

i) The use of the writer's previous unpublished work in the subject area, as background for
the study (Perusse, 1980), Vant J, (1986). For the study, Sawacha (1982), had determined

a tenuous relationship between safety attitudes and safety performance, in the form of
accident occurrence (publ. Sawacha E and Langford D, (1986));

ii) collection of data regarding safety attitudes/(opinions), and safety performance, through the

use of purposely designed questionnaires and structured interviews;

iii) a review of major global research studies and published papers on the problems of safety
attitudes, safety performance, and the accident phenomenon;
iv) a survey of current construction workers by questionnaire, considered relevant to safety
studies;
a) Operatives - craftsmen/skilled men and unskilled labourers;
b) site management;
c) contract/project management, and
d) safety management.
v) the collection and analysis of data concerning:
a) Historical factors (C3);
b) Economic factors (C4);
c) Psychological factors (C5);
d) Procedural factors (C7);
e) Technical factors (C6);
) Organisational and managerial factors (C8);
g) Environmental/external factors (C9);
h) Safety performance factors (4.15(b))
3.7 TH IT AL STUDY (ie. over a period of tim

This was carried out with three national building and civil engineering companies, on three fairly
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medium and large construction projects in the London, Maidenhead and Uxbridge areas of
Southern England. The projects concerned the construction of a new Police headquarters, two

office/’commercial buildings. Steelframe, concrete and traditional brickwork, and large glass-

panelled cladding were used for the major part of the construction; the contracts were valued from
£5 million, £10.5 million to £15 million respectively.

The studies investigated general accident levels on the sites, types of accidents which were
common to the experience of the subjects, and general safety factors, over a period of six months,

amongst a population of directly employed operatives, site managers, contract/project managers
and safety managers/advisers.

Data collected over these periods were in the form of unstructured interviews recorded on a mini-
tape recorder in open view of those concerned, and later in the form of semi-structured
questionnaires designed from data obtained from the preliminary interviews, and validated by the
respondents throughout. These interviews and questionnaire completion took place within the
construction site environment, ie, site accommodation, and without external influences, with the
exception of the occasional telephone conversation. The environment was reasonably controlled,
in that people were discouraged from wandering in and out of the designated area of the research
exercise. Access to each individual on site was necessary in order to clarify occasional doubtful
data, thereby avoiding a revisit just for that purpose. Nominated groups of the contractor's site staff

assisted throughout the arduous task of the preliminary data collection, but sub-contractor's
members on all the sites refused to co-operate.

All information gathered at this stage of the study culminated in the design of the final data
collection processes, and were subsequently transferred onto standard data bank in Brunel

University Computer Centre ready for analysis, using mini-tab statistical packages, and SPSS
multi-variate analysis package.

A summary of the population studied for the research is to be found in Table 1, under the heading
of 'The Research Population Studied', as described below.

3.8 HE -SECTIONAL ie. over a longer period of time

This was carried out in all twenty five construction companies of mixed sizes, over a continuous
study period spread over two years.

Originally, the writer had planned to include only those persons or groups, and companies covered
in the longitudinal study, but this idea was rejected, as the constant mobility of workers between
sites and companies was thought to have a restrictive effect upon the database, scope and size. As
a significant database was necessary for a representative sample, and validity of any results

79



achieved, it was decided to depend upon the population of all respondents to the questionnaire
survey.

During the first year of the Study, safety attitudes and safety performance was examined in
connection with aspects of site conditions (environmental factors), historical factors, procedural
factors and economical factors likely to influence safety behaviour and accident occurrence on
sites. The factors were those originally identified through literature search, and through the
longitudinal study. Subsequently, further literature search, interviews etc, had revealed that other
factors were equally significant to the study, and these included: economic factors, psychological
factors etc (refer Research Model), Fig 3.7 above. The last eighteen months was devoted to the

distribution and collection of questionnaires developed from data derived from interviews, and
draft questionnaires during the preliminary study.

Transcript of interviews recorded with operatives, and management groups, was discussed with
operative and manager samples on site, as well as at head offices, with safety advisers etc, to
ensure that the transcripts were representative of the views and opinions given at the interviews.
Most groups were positively inclined towards their views being truly reflected. The revised
views/opinions of those who felt their views were not truly reflected in the original transcripts,

were then taken into account in revalidation before the collection of final data.

The companies involved were mainly concerned with the construction of new industrial,
commercial, public and heavy civil engineering projects; residential buildings only constituted a
small percentage of their company workloads. Some employed in excess of five hundred
operatives, and others in the sample employed below one hundred operatives. The company head
offices, included 'building and civil engineering', and design sections; safety organisations, plant
and joinery departments etc, and were located as diverse as Maidenhead, and London; the
Midlands, South Yorkshire, Scotland and South Wales.

Safety behaviour was recorded for each individual, using the questionnaire returns as a basis for the
examination of individual safety behaviours or attitudes/opinions. Aspects of the questionnaires
contained questions on safety performance of the individual respondent. Individual response to
these questions would form the basis for the statistical calculation o safety performance. It was
also considered essential to develop some means of assessing the accuracy and authenticity of all
safety performance data. Within this context, an important consideration concerned access in
principle to all individual company records, thereby the collection of all personnel, descriptive and
causative data by whatever method appropriately applied. In this regard, company annual safety
reports covering three to five years span, and structured interview questionnaires were used.
Assistance was given in the collection of safety performance data by fourteen safety management

»
officers from fourteen companies, and representing six |percent (60%) of the overall company
sample in the research.
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The population surveyed throughout this period of the study, consisted of 126 operatives, 74 site
managers, 55 safety managers/advisers, and 56 contract/project managers. Samples of the
questionnaire used are contained in the body of the thesis, and give overall details of data collected
for analysis. (Refer: Ch 4; ppl144; Section 4.4.1 etc).

The study of personal and organisational variables considered to be of relevance to a study of this
nature, ie. safety attitudes and safety performance, was examined during the cross-sectional studies.
Statistical analysis using MINITAB computer package incorporated in the mainframe computer of

Brunel University Computer Centre was applied throughout this research.

The retrieval of safety attitudes data, and safety performance data was somewhat simplified by the
use of Likert's Five-point Scale questionnaires, which was scored by individual respondents,
according to how each felt against the ranges of factors addressed by the questionnaires (Refer pp.
144 etc). Personal and organisational information for each employee respondent in the sampled
population, and their companies were obtained mainly from the questionnaire surveys, and partly
from interviews. It was subsequently sought to explain the trends of safety attitudes and safety
performance in terms of possible associations with the various personal and organisational
variables examined. Details of the interviews, and results of statistical analysis concerning safety
attitudes and safety performance are contained in Chapters four, five and six respectively; and

Chapter seven contains the general overall conclusions and discussions of the research findings.

3.9 THE RESEARCH POPULATION STUDIED

1. The core of the population studied consisted of:
(a) Operatives from twenty five companies;
(b) Site management from twenty five companies;
(c) Contract/project management from twenty five companies;
(d) Safety management from twenty five companies.

This 'working Universe' or 'working population' was chosen after the pilot interviews between the
writer and some ten safety practitioners from ten construction companies. Prior to the pilot
interviews, a realistic literature review was conducted to gain a world view of the research subject
matter. This literature review whilst granting an insight into a general Universe or population from
previously conducted empirical and theoretical studies (published and unpublished), has confirmed
the validity of working from a 'working population' base, rather than a 'general population' base.
The reason for this is that, a working population facilitates the sampling process - being the first

step to be taken before the sampling process actually begins to decide who or what you are going to
sample. Smith (1975) suggests that

"the population that you as the researcher are interested in will almost
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certainly differ from the very specific population from which you decide
to sample".

A working universe or population is therefore, the precisely specified population the researcher is
actually going to study (Smith, 1975, Ch 6, 'Sampling : the Search for Typicality', pp 105-114).

Smith defined the general universe or population as "the wider population to which the researcher
(or other researchers) sees his or her findings as relevant".

(@)

(b)

©

(d)

Operatives: the operative group consisted of most trades and crafts operational in the
construction industry, and ranged from general labouring gangs to those with specialised or
trained crafts or trade skills. Skilled operatives ranged from bricklayers, scaffolders,
roofers, carpenters,, plumbers, electricians etc, to plant operators of fitters, steel-erectors

etc. A wide range of skills operational in the constructional industry were represented in
the operative sample.

A total of one hundred and twenty six operatives (out of an initial survey population of two
hundred) representing 63 percent (63%) were studied. Some through interviews on-site
before handing them questionnaires for completion, and the rest through postal
questionnaires. A breakdown of the individual crafts or trades categories is contained

elsewhere in the body of the thesis (ch 4, pp145a of the thesis).

Site Management: on the whole, seventy four site managers/foremen (from an initial
survey population of one hundred and four) representing 67 percent (67%) were studied.
Twenty of them were interviewed, and all were studied through questionnaires completed
either on site, or through postal surveys. Their individual background and characteristics

of age, original trades etc, are categorised elsewhere in the body of the thesis (Ch 4, pp181
of the thesis).

Contract/Project Management: fifty six contract/project managers (from an initial

survey population of one hundred and four), representing 54 percent (54%) were studied
for this research.

Ten were site-based at the time of the survey, and were interviewed but all others were
studied through postal questionnaires. The experience levels were varied; and their general
background and individual characteristics covering age, trade/professional levels are
discussed elsewhere in the thesis (Ch 4, pp181 of the thesis).

Safety Management: the safety management group consisted of safety managers and
safety officers who were site-based; and safety advisers and two safety directors based at

either regional offices or head offices of the companies surveyed.
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Fifty five safety managers/advisers etc (out of an initial survey population of eighty six)
representing 56 percent (56%) were studied.

Ten were interviewed, but all fifty five had responded to postal questionnaires. Their levels

of experience, age and qualifications, and professional membership details etc, are covered
elsewhere in the thesis (Ch 4, pp145a of the thesis).

Additional to the above, twenty three specially designed structured interview
questionnaires were posted to twenty three companies, out of the twenty five companies in
the sample. Fourteen questionnaires were returned fully completed, and representing 60
percent (60%) of the sample.

A SUMMARY OF THE SURVEY POPULATION

On the whole, the population studied in this research consists of:

(a) 126 operatives, and

(b) 185 managers of different specialisms, forming a cumulative total of some 325
respondents.
ABLE 3.1 VEY POPULATION SAMPLE
TABLE OF SURVEY POPULATION SAMPLE
SUBJECT STUDIED QUESTIONNAIRES | RETURNED % AGE
SENT RETURN
Operatives 200 120 63
Site Managers etc 104 74 67
Safety Managers etc 86 ** 55 56
Contract/Project Managers 104 56 54
Safety Advisors 23 ** 14 60
517 325 63% *
* Overall percentage

W

The 23 safety advisors are within the 86 subjects surveyed in safety managers, but
two separate questionnaires

Note: All questionnaires returned were usable. Although signatures of respondents were
not sought by the writer, a few respondents however identified themselves. There
was no significance attached to signed or unsigned returns, as individual identify
was of no particular consequence to the results of the survey.
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3.10 ANTICIPATED PRACTICAL CONTRIBUTION

This research study will contribute to existing knowledge of safety management, generally in the
UK construction industry. It will attempt to identify some of the weaknesses inherent in current

factors utilised in the measurement of safety performance, and safety generally.

The analysis of safety attitudes and safety performance management, and organisation will

highlight some of the problems related to safety attitude measures and safety management in the
UK construction industry.

Ultimately, future planners, and safety policy-makers, and accident prevention personnel may
benefit from the outcome of this study, by way of promoting better safety measures and coherent

safety management within the construction enterprise as exists in the United Kingdom.

3.11 DEFINITIONS AND MEASUREMENTS

T'he Measurement of Safety Attitudes

In discussing the notion of response consistency, a major characteristic that distinguishes 'attitude’
or indeed 'safety attitudes' from other concepts, is its evaluative or affective nature. Indeed there is
widespread agreement that "affect” is the most essential part of the attitude concept (Fishbein and
Ajzen, 1973); (Allport G W, 1935). Most of the commonly accepted attitude-measurement
procedures arrive at a single number designed to index this general evaluation or feeling of
favourableness or unfavourableness towards the object in question. Consistent with Thurstone's
(1931) position, attitude may be conceptualised as the amount of 'affect’ for or against some object.
Thurstone suggests therefore that "attitude" should be measured by a procedure which locates the

subject on a bipolar affection or evaluative dimension vis-a-vis a given object. Fishbein and Ajzen
(1973), conclude that:

"there seems to be widespread agreement that affect is the most essential part of
attitude, and that the proposed definition therefore appears to do justice to the
concept of attitude (p11-13).

Affect, according to Fishbein et al, refers to a person's feelings towards an evaluation of some

object, person, issue or event; and that 'cognition' refers to a person's knowledge, opinions, beliefs
and thoughts about the object.

The measurement of attitudes of any form, is always problematic, due to the diverse methods of
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approaches available, each professing to be the most valid. For this study, an 'item analysis'
approach is adopted. Using a Likert five-points scalling method described below, respondents are
forced to discriminate favourably or unfavourably against statements of opinion relative to some
chosen items, ordered under different headings as set out within the pre-designed questionnaires
which are used for primary data collection for the study. The statements of opinions are based on
items selected during the pilot interviews and questionnaires, by the respondents themselves to
represent 'attitudinal objects’ against which construction workers are supposed to have an attitude in
the UK construction industry. An item analysis of the individual 'item-scores' representing the
respondent's degree of feelings expressed under the categories of 'strongly agree', 'agree', 'don't
know', 'disagree’, to 'strongly disagree', would form the safety attitude measurement as far as the
Study is concerned. However, the operative data will further be subjected to multivariate analysis

to strengthen the initial analysis by isolating key variables, and to partial out the influences of the
variables upon one another.

3.11.1 Thurstone Scales

One of the best-known approaches to attitude scaling is Thurstone's method of 'equal-appearing

intervals', which attempts to form an interval scale of measurement.

The first step in its procedure is to collect for the item pool a large number of items, consisting of
statements on the survey subject (say attitude to management), ranging from one extreme of
favourableness to the other. These are reduced, by cutting out obviously ambiguous items,
duplicates, and so forth, to somewhere near a hundred, each of which is written on a card. A large

group of 'judges' - perhaps fifty or so, are then asked to independently assess the items.

Each judge has to sort the items into a set number of piles according to his or her assessment of
their degrees of favourableness on the attitude in question; and he/she is asked to form the piles so
that they appear to him/her to be about equally spaced along the attitudinal continuum. The number
of piles is often eleven, but seven and nine are also used, and the middle pile is sometimes labelled
'neutral’. Judges whose sortings indicate that they have failed to perform the task adequately -
perhaps through a misunderstanding of instructions or just carelessness - can be eliminated. Then,
scoring the piles from 1 to 11 (or 7 or 9), for each item is a median value is calculated - the value
such that half the remaining judges give the item a lower position and half a higher - and also the
interquartile range, which measures the scatter of judgements (the extent of which various judges

place the item at different parts of the scale). This list of items is now reduced by:

(a) discarding those with a high scatter, for they are clearly in some sense ambiguous or
irrelevant; and

(b) selecting from the remainder some twenty or so which cover the entire range of attitudes
(as judged by the medians) and which appear to be about equally spaced (again, as judged
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by the medians) along the scale. At the final selection stage it may be possible to choose a
second set of items in the same way so that the alternate forms method can be used to

measure the scale's reliability; or, alternatively, the scale may be formed as two halves so
that the split-half method can be used.

The items so selected are then embodied in a questionnaire, in random order, and each
respondent is asked to endorse all the items with which he/she agrees. The average (mean

or Median) of the median values of all the items endorsed by the respondent forms the
respondent's scale score.

Thurstone scales are sometimes termed differential scales, in the sense that, given a sound and

reliable scale, the individual will agree only with items around his/her scale position, disagreeing
with those more extreme on either side.

Some criticism of Thurstone's Scaling Method:

A frequent criticism of the method (Moser C A/Kalton G, 1985), has been that the characteristics
and attitudes of the people who judge the items in the item pool may be different from those of the

respondents whose attitudes are to be scaled, and that the former may affect the scale values.

Another criticism is its laboriousness. The judges' task requires careful application and a certain
level of skill, and it may not be easy for the researcher to gain the co-operation of a large number of

persons able and willing to do the work (particularly on a building site).

This last criticism was strongly considered as the greatest obstacle to the original intentions of the

author, and hence Thurstone's scale method was discounted.
3.11.2 Guttman Scales (oppenheim, 1966)
Another technique considered is the Guttman scales (1944) called the 'scalogram analysis'.

The scalogram analysis was designed to test whether a set of beliefs or intentions can be ordered
along a single (evaluation) dimension. The items are said to form a Guttman scale, if they can be
ordered so that respondents who endorse an item in one position on the scale (eg. an item put in the
4th position) also endorse all items that are lower in order (ie. items in positions 1, 2 and 3). When
this condition is met, the result is a set of items that form a uni-dimensional cumulative scale, and

the respondent's attitude is indexed by the most extreme item he/she is willing to endorse.

When discussing attitude-scaling of different types, assumption is made that the various attitude
statements in the scale all belong to the same dimension. With the Thurstone method, the only
evidence comes from the relative agreement of those who judge the scale position of the individual

86



items. In the ordinary Likert method, the correlations between item scores and total scores provide
some evidence, but perfect correlations are needed for complete uni-dimensionality. With Guttman

scaling, however, the attainment of a high degree of uni-dimensionality is a measure of concern.

The Guttman Scalogram is fundamentally different from the Thurstone and Likert techniques, in
that the latter produce a final score of a given magnitude from quite different patterns of responses,
so that it is impossible to tell from the score what the individual answers were. With the Guttman
technique, the perfect scale implies that a person who answers a given question favourably will
have a higher score than a person who answers it unfavourably. Guttman scale is prone to errors,
together with the fact that the ordering of the items in it is unknown in practical situations, making

the scaling procedures more complicated than the Thurstone and Likert techniques.

Despite its appealing nature, the author found the Guttman scale method to be unsuitable for the
type of study undertaken. It was found to be unsuitable particularly due to the longer process it
takes from first stage, to final stage of administering to respondents. It was also considered too
difficult for operatives to understand. An added difficulty was caused by the strict deterministic
nature of the underlying model, namely that a person who responds positively (negatively) to one
item must respond positively (negatively) to a series of others. As a result, departures from scale
types have to be treated as aberrations or errors. It was hence decided to use a simpler-to-

understand and easier-to-administer type of scale.
3.11.3 Osgood Semantic Differential Technique

By far the most important new contribution (other than Thurstone and Likert) techniques to attitude
measurement however, was the development of the semantic differential technique by Charles
Osgood and his associates (Osgood, Suci, and Tannenbaum, 1957). Designed originally to
measure the meaning of concept, Osgood et al recognised that the technique could be used to
measure attitudes.

The semantic differential consists of a set of bipolar evaluative adjective scales, such as good-bad,
harmful-beneficial, pleasant-unpleasant, positive-negative. Typically, the adjectives in a given pair
are placed on opposite ends of seven-place graphic scales, and respondents are asked to evaluate

the attitude object by rating it in each scale. For example, attitude towards War might be assessed
by means of the following evaluative semantic differential.

WAR
Harmful Y t___t__i__t_ _i__i__ :Beneficial
Good Yt t__i___t__t__+__ :Bad
Pleasant ‘___t___t__t___t___t__ :__ :Unpleasant
Awful P t___t__ ottt _:__ :Nice



Responses are scored from - 3 on the negative side of each scale (eg. harmful - bad) to +3 on the
positive side (eg. pleasantly-nice), and the sum across all scales is a measure of the respondent's

attitude towards war.

Despite the important contributions of both Guttman and Osgood scales, neither technique goes
beyond the assessment of evaluation or affect. Indeed, as late as 1967, Triandia pointed out that

"There is a gap between those who are primarily concerned with the
measurement of attitudes and those who have written theoretically about
attitudes: the former frequently rest their case after providing us with a single
score, whereas the latter make large numbers of theoretical distinctions but do not
provide us with precise and standard procedures for measurement”.

(Triandia, 1967, p228)

On closer examination, it appears that the multicomponent view of attitude which Guttman and
Osgood et al presents, cannot provide an adequate explanation of the low attitude-behaviour
rclation. Both Thurstone and Likert scales rely on beliefs or intentions (ie. cognition or conation)
to infer a person's attitude. This implies that in providing a measure of effect, the standard scaling
procedures already taken into account cognitions, conation, or both. Whether measures are based
on statements concerning beliefs, feelings, intentions, opinions, or behaviours, the results will be
much the same. It follows that separate assessment of all four components is unlikely to lead to

improved behavioural prediction.

The semantic diffcrential, like a Likert Scale, is a summated rating scale; however, while with
Likert scaling there is a range of statements but typically only one standard form of response
(strongly agree; agree etc), with the semantic differential, there is a range of areas of response but

only one issue to evaluate.

For this reason, the semantic differential is considered more suitable for market research where
only one issue is evaluated. For a safety attitude research like this study, there are several issues to
be evaluated in order to cover broadly the range of item subjects formulating safety attitudes in

construction, hence the Likert scale has been chosen for the study.

3.11.4 The Chosen Measure

After a detailed consideration of the merits, and demerits, of the above scale measures, it was

decided that the "Likert" Scale of attitude measure was more appropriate for this type of study. It

was felt that the above-described methods would constrain the author's success in conducting a

study of this kind, and that "Likert" scale was easier to follow by respondents who were mainly
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site-based, and who had considerably less time to spare on business(es) unrelated to their main

tasks. Besides, Likert method was considered to have the following advantages such as:

(a) Less costly;

b) Ease of data collection;

() Easy format for analysis of collected data;

(d) Possessed the characteristics of easier, and more structured result presentation, and more
importantly,

(e) convenient in terms of the research timescale.

3.114.1 The Likert Scale

In designing the questionnaire(s) for collecting primary data for use in this study, initial
consideration was given to three main factors:

(a) The best or most convenient way of collecting the primary data, within the research
timescale;
(b) the likely most cheap way for collecting the data, and most importantly,

©) the best way to order the data collected, for ease of measurement or analysis by computer.

The Likert Scale was found to satisfy all three criterion as stated above, and hence it was adopted

as a basis for the design of the questionnaires which were used for this study.

Basically, in Likert scaling, the respondent is not asked to decide just whether he/she agrees or
disagrees with an item, as in Thurstone scaling, but rather to choose between several response
categories, including various strengths of agreement and disagreement. The categories are
assigned scores and the respondent's attitude (or opinion) is measured by his total scores, which is
the sum of the scores of the categories he has endorsed for each of the items. Reflecting these main

characteristics of Likert scaling, these scales are sometimes known as 'summated and summated
rating scales'.

Five categories are normally employed for each item (as illustrated by the questionnaire(s) sample
contained in the Appendix to this Report), although three and seven have sometimes been utilised.
The usual descriptions for the five categories are: 'strongly agree' (or strongly approve), 'agree'
(approve), 'don't know' (undecided), 'disagree' (disapprove) and 'strongly disagree' (strongly
disapprove). Although more complex scoring has been attempted, assigning scores of 1, 2, 3, 4
and 5 (in ascending order), or 5, 4, 3, 2 and 1 (in a descending order), has generally been found to
be adequate. The choice between the two orderings of scores for an individual item depends on
whether 'strongly agree' indicates a favourable or unfavourable attitude. Some items on the scale
will be expressed positively, so that the answer 'strongly agree' indicates a favourable attitude, and
others negatively, 'strongly disagree' then indicating an unfavourable attitude; thus to make the
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total score meaningful, positive items must be scored in one order and negative ones in the reverse
order.

In forming the pool, Shepherd (1966) suggested that three basic considerations should be borne in
mind, which are:

(a) Since the aim of an item is to spread the respondents over the response categories, no
purpose is served by extreme items to which nearly everyone in the sampled population
will respond in the same way;

(b) it has been found that neutral or don't know items do not work well in Likert scales;

(c) it is advisable to have a roughly equal number of positively and negatively worded items in
the scale. Variation between positive and negative items (hopefully) forces the respondent

to consider each item carefully, rather than to respond automatically (without thought) to
them in the same way.

Shepherd (1966) suggested such approaches act to minimise the effects of a response set towards
either agreement or disagreement with whatever statement is made. However, as the items
comprising a Likert scale are themselves rating scales they can often usefully be analysed

individually.

Unlike Thurstone's scaling, once a large item pool has been compiled a questionnaire format, it is
administered to a sample of people reasonably representative of those whose attitudes are to be
measured. Whilst in Thurstone scaling, the initial judges do not represent the sample whose
attitudes the researcher intends to score. In Likert scaling, the sample population are asked in the
first instance to respond only to each item by choosing the category representing their own opinion.
The item analysis for eliminating poor items involves examining the consistency of their responses
to the various items. One way of investigating this internal consistency is to correlate the scores of
individuals on each of the items with their total score (or total score less the score on the item
involved); items failing to correlate highly with the total score are rejected. Other methods of
discrimination of items for rejection in the final questionnaire, are well documented in text books

for the subject of psychology/social psychology. As such no detailed description of such methods
is discussed in this study.

Likert scales seem to have higher reliability than Thurstone scales of the same length, and also
require fewer items to reach a given level of reliability. The main reason given for this key

difference is that Likert scales collect more information per item than do Thurstone scales.

When the items have been selected, it only remains, apart from testing reliability and validity, to
ask the actual respondents to indicate their attitudes by checking one of the categories of agreement
or disagreement for each item on the scales. The total score is then derived as described above, and
scores are allocated according to intensity of opinions, and not according to the content of the item.
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Moser C A, and Kalton G, (1985) have explained that "A Likert Scale" is clearly not an interval

scale, and no conclusions can be drawn about the meaning of distances between scale positions.
Fishbein et al on the other hand suggest that:

"there are doubts as to whether Thurstone scaling, which attempts to attain

interval measurement, produces a true internal scale".

They agree that Likert scale appears to be a reasonable ordinal scale, and that, "it is somewhat

simpler to construct and it is likely to be more reliable than a Thurstone scale".

The author has adopted the Likert scale mainly for its simplicity, and straightforwardness in its
design, and ease of analysis of data resulting from it. More details concerning statistical techniques

for data analysis are discussed under the heading: Possible Analytical Approaches (see paragraph
3.4 below).

Though Likert attitude scale is adopted for this study, it is worthy of mention again that, for this
study, "attitudes" and "opinions" are taken to be synonymous. The terms 'attitudes' and 'opinions'
are hence, interchangeable for the purpose of this study: the questionnaires used for data collection
and measurement are therefore viewed as instruments for the collection of attitudinal/opinion data.

The results of data analysed for the study, should be viewed as measures of attitudes/opinions of
the respondents sample population studied.

3.11.5 Safety Performance Measurement

No industrialised society, or indeed any society today, is without the complex phenomenon of
accidents and fatalities, resulting from the effects of human interactions with work and machines
within industrial, commercial, social and even home environments. The control of such accident
incidences and fatalities has been focused upon the best possible safety performance measures.
Nevertheless, most of our present-day safety checks and efforts are based on "after-the-event"
appraisals of loss-producing factors that happen to produce an accident of sufficient severity to be

included within the limits of our reporting criteria, or to make the front page of the national media
Or press.

Tarrants (1976) suggested that "present attempts to control accidents and their consequences can
best be described as "trial-and-error", chiefly because adequate measures of the effectiveness of
this control do not exist in practice". For Tarrants, "control must begin with sound measurement”.
The degree to which accident control is possible is a function of the adequacy of the measures used

to identify the type and magnitude of potential injury-inducing problems existing within the field of
concern.
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If we follow the standards and criteria set by the Health and Safety Inspectorates throughout the
United Kingdom, the criteria for reporting accidents involves more than three days lost time or

some permanent injury, first-aid or disablement or death.

Such is the state of play in the U.K. that hardly any system exists for the monitoring of 'non-injury'
or 'property damage' accidents or 'near-misses'. Any such system which may exist, result from
individual company initiatives or efforts. Even then, such systems or records can best be described
as 'scanty', since they are based not on statutory guidelines, but on individual company goals. At
present, any records which exists of non-injury related damages to persons and property is

therefore voluntarist; statute or regulations do not prevail upon companies to maintain or report

such occurrences in the United Kingdom or elsewhere.

In the industrial context, the level of safety achieved is a combined result of philosophical, legal,
economic, technological, managerial and motivational factors of influences which exist among
others. The measurement of construction safety performance levels, are also subject to these
influences, and a critical study of safety performance measurement will have to take them into
account. For example, the earliest safety performance measurement may be traced to the emerging
industrial safety legislation in the late 19th and early 20th century that required factory inspections,

the guarding of dangerous machinery, and the assumption of financial liability by employers
(Factories Act, 1937 and National Joint Council, 1948, refers).

Safety measurement generally involves the measurement of safety events (or their consequences)
that have been labelled "accidents". There are many conceptions of the term "an accident", and the
conception that is selected will, therefore influence the measurement criterion employed. To many,
the word "accidents" and "injury" are almost synonymous; nevertheless, those familiar with
accident research, proffer a number of definitions/conceptions of the word "accidents". For
example, at one extreme, the fatalistic view of accidents ascribes their causes to "forces outside the
control of the individual". From this standpoint, there is little to be gained in their control or

measurement, as the phrase: "an Act of God" can still be found in legal text books or in literature.

Parallel to the above fatalistic view, is the belief that so-called accidents are random events, again,
with little to be gained from their tabulation.

Arbus and Kerrich (1951) defined an accident as

"a chain of events, each of which, being the result of some non-adjustive act on

the part of the individual (variously caused), may or may not result in injury".

Greenwood and Woods (1919), saw accident causation as an invariant human characteristic,

summarised under the cloak of "accident-proneness". Hence the measurement is of selected
personality characteristic of the individual.
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" -an accident, with or without injury, is in the main a morbid phenomenon
resulting from the integration of a dynamic variable constellation of forces, and

occurs as a sudden, unplanned and uncontrolled event".

(Schulzinger, 1954)

A concept which has a direct impact on industrial safety measurement, despite the variations in the

definition of the consequences of safety mishaps, is "causation". "Causation" has been simply
defined by the axiom

"that every effect has its single cause, and that the aim of accident investigation,
and hence its measurement/recording of it, is to locate that 'cause'; the aim of

safety measurement is thus the tabulation of the various causes uncovered by
investigation".

From the above basis, it seems that the problem is that of finding a criterion of safety effectiveness,
and some way of measuring safety performance. Because lost-time accidents or injury-
producing/disableness accidents are statistically rare events, and first-aid cases and serious injury
frequency rates are subject to large-scale under-reporting, the safety practitioner is faced with only

an intuitive notion of the effectiveness of various accident prevention methods.

Recent figures released by the Health and Safety Executive, indicating accidents occurrence across
all industries up until April 1988, showed that 175,000 injuries at work were serious enough for the
victim to need more than three days off work and 405 cases were fatal accidents. The HSE again
emphasized "substantial under-reporting”. It says that the true injury statistics were at least fifty
percent (50%) higher than tabulated, and that "failure to report is most prevalent among the self-
employed". The self-employed accounted for 1,756 cases, with about two thirds coming from the
construction industry. Deaths at work have shown a slight downward trend since 1982, but the
worrying thing is that of the consistency of the death rate, which has averaged 400 for the last six

years. Major accidents by contrast have been increasing from 12,407 as reported in 1982, rising to
13,389 in 1985, and 20,379 in 1987.

Published performance statistics by the HSE also indicated that among employees, the most

common accidents remained: falls, slips and trips, followed by handling and lifting or carrying
objects. Together, the report (provisional) states that

"these accidents account for more than half the total (ie. 56 percent). Eighty-

eight percent of accidents (classified under minor accidents) resulted in more than
three days off work".

These statistics, though interesting to read, fail to tell the complete story. A true reflecting of safety
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performance measurement must be capable of appraising the internal effectiveness of an accident

prevention programme by directly measuring its influence on an acceptable criteria of safety

performance as it fluctuates over time.

Whilst accident statistics remain a true 'after-the-event' pointer in safety performance measurement,
they indicate only one consequence of worker behaviour within specified industrial work activities.
As such they tell us very little about antecedent behaviour, without covering the wider aspect of the
total work-environment. In effect, a realistic measure of safety performance must help the safety

practitioner to prevent, not just record, accidents. It must cover items such as:

(a) hazard identification;
(b) machine/plant/tool failures;

(©) property and equipment damage;

(d) human error analysis, including failure to us safety protective clothing and
equipment;
(e) site condition/work environment etc.

Tarrants (1965) suggests that the purpose for safety performance measurement must include:

@) help to prevent and report accidents;

W) report continuously on the change in safety levels within a plant and to evaluate the

effects of accident-prevention efforts as rapidly as possible within an organisation.

Such measures he stressed, should be measuring 'lack of safety', instead of 'the presence of safety'.

Tarrants stated that a realistic safety performance measurement should be

"A technique selected for its applicability to a particular situation, the relative
cost involved in using it, the criticality of the component or system under study,
the desired output, its compatibility with other programmed activities, and its

meaningfulness to managers and to those who must use it".

Additional to the above, he suggests "an accident causal factor identification technique is needed
which will identify non-injurious accidents as well as those involving injuries" ... "we should be
able to identify unsafe conditions or defects in the work environment, which have an accident-

producing potential". In accordance with his conception of safety, he defines 'accident' (1965) as

"As unplanned, not necessarily injurious or damaging event, which interrupts the
completion of an activity, and is invariably preceded by an unsafe act and/or an

unsafe condition or some combination of unsafe acts and/or unsafe conditions".

Other writers have equally proposed that whilst it has been customary to name a single factor as
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'the cause of the accident', even people who recognise that nearly all accidents have more than one

factor, may urge us to report only the 'most important' factor is either the easiest factor to discover

or the easiest to control (Blumental, quoting Baker (1954).
Grimaldi (1970) argues differently by taking the stance that

"safety achievement is best not measured simply in terms of the occurrence of

unqualified events, with an absolute null point as the performance objective".

He argues that

"There is a normal predilection, it seems, for taking risks if the possible
consequences appear more attractive than the apparent probability and degree of
harm that exposure to them may present. ... the ambivalent attraction between

safety and risk apparently is a deeply ingrained human bent, which often disables

wise decision".
Society, like the individual argues Grimaldi

"apparently responds to day-to-day perils - in accordance with the dictates of the
most influential culture and needs of the moment - by accepting a level of safety
that it finds tolerable. Thus a zero accident incidence, although ideally desirable,

is not the universal standard for safety effectiveness.

Grimaldi (1970) concludes that the difficulty in setting a universal safety performance
measurement is because, safety standards seem to vary from individual to individual, and within

the individual according to the several discretionary factors he sees.

According to Grimaldi (1970), there are four judgement factors which, although not usually

calculated rigorously, may intuitively govern safety decisions.

(a) The likelihood (probability) of an unwanted consequence occurring;
(b) the maximum degree of harm that could result from the consequence;
(c) the social-sensitivity of the issues associated with the possible consequence (ie.

their legality or ethicalness);

(d) the magnitude of the gain expected from the action taken.

He concludes that each factor is related instinctively in some degree when a safety decision is
required.

It appears that a performance measurement which uses accidental events in some scalar fashion to
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quantify safety effectiveness cannot reliably and validly reflect the quality of the safety process.

Drucker (1954) likened the measurement of safety performance to that of managerial work, as
illustrated in Figure 3.10 below:

Based on the above theory, Drucker asserts that

"the industrial hierarchy is an outcome of the need for distributing and

channelling the responsibility, authority and accountability for the fulfilment of
the corporate objectives".

BASIC INPUTS OF MANAGERIAL WORK

ESTABLISH OBJECTIVES

PLAN IMPLEMENTATION OF OBJECTIVES

ORGANISE TO FULFIL PLANS

L1

CO-ORDINATE COMPONENT & INDIVIDUAL WORK

MEASURE PERFORMANCE

FIGURE3.9 FLOW DIAGRAM OF MANAGERIAL WORK INPUTS AND
MEASUREMENT FEEDBACK

As such

"safety is no more likely to be accomplished than any of industry's

responsibilities, if the hierarchical chain does not activate it as well".

For this reason it appears especially important for the safety performance measurement to be
responsive to managerial measurement requirements. This suggests that the measurement
technique should assist, in its area of application, the fulfilment of the steps which generally

comprise the work of management. Thus in the above diagram of inputs to managerial work, it is
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seen that the manager plans the accomplishment of his objectives, organise to achieve his plans, co-
ordinates the workings of his organisation, and then measures its progress providing thereby a loop
which enables optimisation according to the sensitivity, clarity, reliability and validity of the
measure's feedback. "This is the means of control" (Drucker, 1954). Drucker declares that "The
measurement used determines what one pays attention to". It seems therefore that the measure
should deal clearly with what it is that is essential to the performance objectives. However, various
studies indicate the universal agreement that measures of safety performance customarily have
been "accident-rate" yardsticks, probably on the supposition that numerical differences in accident
tabulations, over periods of time, mirror the relative intensity of safety programmes (Hale and Hale,
1970; Tarrants W, 1970; Blumenthal M, 1970; Grimaldi J, 1970). Jacobs (1970) summarises the

purposes or objectives of safety performance measurement as follows:

a) Evaluating the relative "levels of safety" of various activities or operations as a
basis for:
- measuring the relative effectiveness of safety management practice;
- determining the level of remedial effort to be applied;

- allowing effort between competing (for attention) operations.

b) Evaluating overtime, the degree of progress or regression in the specific hazardous

situations, as a basis for:

- appraising progress in safety management effectiveness;
- determining changes in the type or level of remedial effort being applied;

- assessing the cost/effectiveness relationship of alternative counter-measure
systems.

Jacobs (1970) conclusion was that

"the ultimate object of measurement is not "accidents", rather, it is some intrinsic
property which might be thought of as "safety expectation", which depending
upon the generally strong role of chance, governs the probability of occurrence of
any given number and severity of human accidents during some specific future

time interval or some particular amount of human exposure".

This property is, of course, not directly measurable, but must be inferred from the measurement of

other attributes or events which are observable - including, but not necessarily limited to, current
accident rates.

Measurement of safety performance must measure only those attributes which relate to the specific
occurrences which it intends to control. A useful and efficient scheme will hence seek to cover

only those occurrences which are the subject of particular control interest.
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While many authors on safety performance measures may profess different approaches to the
problem of human accidents, nevertheless, they are agreed on a single common ground, which is,

"that safety performance measures depend on accidents to occur before they can be calculated".

Recognising this common ground, most current approaches to safety performance measurement
being used in industry rely on:

a) the use of available historical data; for example, accident data, accident cost,

accident frequency rates, severity rates, etc, and secondly;

b) the use of indirect indices based on the occurrence of events which are believed to

be related to the causes of accidents, and which are statistically much more

frequent in their occurrence.

For this study, a similar criterion was followed. However, the approach and data considered for
use in the determination of safety performance measurement was derived from tabulations and
calculations deducted from data representing cumulative rating of some chosen items which bear
upon accident/damage factors. Such factors were those identified by the research sample and
population, and which are contained in the four purposely designed questionnaires for the purpose
of this study. These factors or items were those identified in the pilot study, and which were then
applied to the questionnaires used in the cross-sectional studies. The questionnaires have been
designed in accordance with Likert - five-point scales, and arranged likewise to take account of the
most repeated items by the pilot population, as indicative of accident-producing factors. An
evaluation of these factors based on the Likert principle of data ordering, forms the basis of the
human behaviour and environmental sampling. From this, an analysis of such data determines the
level of safety performance measurement in the form of an index or indices. For this study

therefore, this comparative index would form the measurement of safety performance of the sample
population.

3.12 METHOD OF ANALYSIS TO TEST THE HYPOTHESIS

3.12.1 Previous Research

One of the most noticeable features of the models reviewed above, is that despite specific
differences in their general aims, their general methods still show some similarities. For example,
in all the models, instruments were devised to identify the meanings which people attached to

hazards, or safety behaviours. To a large degree, the instruments specifically measured people's
perceptions of hazards, or safety behaviours.
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As such, it is not totally unexpected that these models and their instruments of measurements, show
similarities. All the instruments reviewed were based on a classification of two broad types of
components.  Firstly, respondents in the form of questionnaires, or structured interviews.
Secondly, they all included a series of scales which respondents used in order to rate the items of
hazards or potential safety behaviour. Resulting from the detailed literature reviewed, it was
apparent that similar components or instruments would be adequate for this study. The method

chosen for analysis is therefore similar to those applied in the models reviewed in this study.

Whilst all the instruments were similar, there were however some important differences between
them. Differences between instruments only stemmed from mainly the way in which these were
assembled. In the main, Goland, and Burton (1969) used a 'semantic differential test' for which
hazards and scales were provided by the researchers; Green and Brown (1976a) used a 'repertory
grid' for which the researchers supplied the list of hazards; respondents themselves provided the
criteria which they subsequently used to rate the hazards. Champion (1977) also used a form of
'repertory grid' where criteria or scales were elicited during a series of pilot studies, and supplied to

the original respondents in order for them to rate the hazards on these scales.

Considering the above, it would have been logical to apply a 'repertory grid' format for this study.
But as discussed in 3.6 above, the "Likert Scale" was chosen instead as more suitable instrument of

measurement. The reasons for this choice of instrument can be found in Section 3.6.4 above.

Also, Dr Leather (1987) on a study similar to the current study, had considered the 'Likert Scale' a

more suitable and 'easy-to-administer scale' for measuring and analysing attitude studies, for similar
reasons stated in Section 3.11 above, in this Chapter.

3.13 Possible Analytical Approaches

Direct observations carried out on a number of individuals over a predetermined number of
selected variables is the first step in the traditional multivariate analysis. The second step is the
choice of appropriate instruments or techniques, determined by the purpose of the analysis, and the
type(s) of data; the purpose of the analysis being to reduce the large volume of variables initially
considered, thereby revealing a latent structure for detailed scrutiny. This is achieved by
identifying which of the originally considered variables or a combination of them, can be utilised as
true representation of the initial large volume of variables derived from the collected data. Such
data encompasses both general variance and total variance in the forms of principal components

analysis, cluster analysis, multi-dimensional scaling, factor analysis, item analysis, and discriminate
analysis.

Exceptions of cluster analysis and multi-dimensional scaling aside, all the above instruments
require to operate on a priori classification of the original data. The data for this study has been
derived from the respondents' replies given in the structured questionnaire administered to them on
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site. The questionnaire is arranged on a five-point "Likert-scale” instrument as generally used for
such studies. Such material can therefore be analysed using cluster analysis, multi-dimensional

scaling or item-analysis - these being appropriate instruments for attitudinal data analysis, for
example, Henerson et al (1978), Saad, (1985), Vant, (1986).

3.13.1 Cluster Analysis

The purpose of Cluster Analysis is to group items (individuals or variables) which are highly
similar in terms of likeness. The similarity of items is a composite, calculated from measurements
on a set of variables (like-to-like) for each of the items being clustered or grouped. The application

of cluster analysis encompasses two distinct phases, with regards to:

(a) the identification of appropriate measures of similarity, mostly referred to as a similarity
coefficient, and,

(b) the most suitable method of clustering.

However, the identification of suitable applications for cluster analysis is not often as straight
forward as widely propagated. For example, Alexander and Blashfield, (1984) pointed out that
while classification is a fundamental stage or step in the process of scientific measurement or
ordering, different sciences have differing problems that demand different solutions, and varying
degrees of enquiry. As a result, it is not surprising that cluster analysis which is described as an

objective means of classification, has taken many forms and definitions.

Whilst cluster analysis is a very valid and useful analytical instrument, its goal is to identify
homogeneous groups or clusters. Therefore, it is suitable for data collected, for example, from
unstructured questionnaires, or mainly from open-ended questions as used by Vant (1986). For
data collected through use of open-ended, unstructured questionnaires, cluster analysis can be used

to identify groups. When used for such cases, three basic questions need to be answered, for
example:

(a) Which variables will serve as the basis for cluster formation?
(b) How will the distance between cases be measured? and
() What criteria will be used for combining cases into clusters?

The decisions arising from answers to these questions determines the use of cluster analysis, since

the selection of variables to include in such an analysis is always crucial to its outcome.

For this study, the Likert Scale as an instrument determines the categorisation ratios from 1-5, and
therefore does not need any form of group identification, since this criteria is controlled by the
instrument itself. Also, the groupings from the 'Likert' Scale is based on individual items, readily
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classified according to the ordering of the strength of feelings or opinions (attitudes) of the

respondent. Cluster analysis, was therefore discounted as an instrument of analysis for this study
for the reasons given above.

3.13.2 Multi-Dimensional Scaling

The application of cluster analysis to the readily ordered data, as described in 4.2.2 above was
discounted.

Also, statistical analysis by the use of the technique of multi-dimensional scaling to the attitude
survey data was discussed as the research design stage. Its objective was that of obtaining a
perceptual map(s) as a means of gaining a comparison between the prediction classification

discussed in the literature reviewed in Chapter Two, and the views/opinions of the research
constructs (respondents) to the questionnaires.

Multi-dimensional scaling technique attempts to represent the similarities between items or things
geometrically, in what is generally described as a perceptual or special map. Carroll and Arbie,
(1980) have described two ways of defining multi-dimensional scaling. According to the more
general of the two definitions, multi-dimensional scaling means a set of techniques for estimating
parameters in geometric models so as to obtain a true representation of the structure of data under
consideration for analysis. Such a definition would totally encompass both cluster analysis and

factor analysis. Nevertheless, these techniques generally, are considered as alternatives, and more
acceptable definitions are given as:

(a) a set of statistical techniques for estimating the parameters in assessing the best fit of

various spatial distance models for proximity or performance data, and

b) the co-ordinated representations of stimulus structure that results from such statistical
techniques (Davidson, 1984).

Multi-dimensional scaling differs on several criteria. The most common models apply to

symmetric proximity data; measurements are defined over pairs of objects that quantify the
degrees to which the two objects are similar. Correlation coefficients and joint probabilities are
two examples of proximity data. A proximity measurement may be called a measure of similarity
or dissimilarity, dependent upon whether the highest scores correspond to pairs that are most or
least similar. In contrast to models for symmetric, proximity data are models for preference data.
The data constitutes measurements defined over pairs consisting of a stimulus and a subject. Each

measurement quantifies a subject's attraction to, or liking for, the stimulus object.

Despite the above, the type of measurement of a subject's similarity or attraction to, or liking for the
stimulus object, will depend upon what form or type of multi-dimensional scaling technique is
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applicable. In the main, there are four basic types of techniques, these are:

(a) fully metric;
b) fully non-metric;
(©) non-metric, and

(d) individual difference multi-dimensional scaling.

Each differs according to the kind of input data and output information used. Fully metric methods
have metric input (interval or ratio scales data), and metric output, while fully non-metric methods
have ordinal output and generate ranked output. The non-metric methods generate metric output
from ordinal input (Church Jr, 1983 and Schiffman, Reynolds and Young, 1981).

Individual differences scaling, allows for differences in individual perception; basically these
solutions contain, in addition to stimulus co-ordinates, a measure of how significant each

dimension is to the perceptions of each subject/respondent.

Because of the various differences in the technique of multi-dimensional scaling, it was decided
that detailed multi-dimensional scaling techniques be curtailed for this study. Instead, it was
decided to follow advice from the Department of Mathematics and Psychology in Brunel
University, and to expose the data for this study to the statistical techniques of item-analysis based
on percentage tally, and correlation coefficient, a branch of multi-dimensional scaling, since the

data was based on a Likert Scale of the ratio-type ranging from 0-5.

One of the main criteria for choosing this method of analysis is that attitudinal scalings, particularly
the Likert-type scaling is a ratio scale, whilst other scaling, including linear regression analysis are

predominantly ordinal scales. Item-analysis is therefore most suitable for attitudinal scaling.

3.13.3 Item Analysis

Measurement is the assignment of numbers or codes to observations. Levels of measurement are
distinguished by ordering and distance properties.

The traditional classification of levels of measurements into nominal, ordinal, interval, and ratio

scales was developed by Stevens (1946), as described in Norusis/Spss Inc, (1988). This remains
the basic typology and is the one used in most texts of analysis.

In these measurement texts, statistical techniques of item analysis are described for making

comparisons between how respondents performed on individual items and how they scored on the
instrument as a whole.

The purpose of doing an item analysis is to select from a pool of items the ones that most
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effectively obtain the information wanted, and to eliminate the less effective items from the

designed instruments of measurement.

Item analysis is performed by analysing each statement in the "Likert Scale" according to how high
and how low scores responded to the statements. The scores could be expressed in percentage

scores or numbers (frequency) scores, or both (Henderson, Morris & Fitz-Gibbon (1978).

For this study, a combination of percentage scores has been utilised, to display the responses for
'Historical' data, and the correlation coefficients and chi-square test of significance were used for
the initial univariate analysis. Minitab statistical package was used for performing all the univariate
and bivariate staistical analyses. Further multivariate analysis was then performed as a result of
limitations found to be inherent in the univariate and bivariate analytical approaches. Details of the

multivariate analysis are described under further analysis in paragraph 4.8 in Chapter 4 below.
3.13.4 The Scope of the Survey

The attitudinal survey was conducted by means of the "Likert-type" questionnaire instrument,
administered to the employees of ten co-operating construction companies. All the companies in
the sample were operating in general building and civil engineering construction operations

throughout Great Britain. Most had international experience.

The employees within the sample were all currently engaged in the construction process at the time
of the survey, and were directly employed by the companies in the study in various categories of

trades/craft, and professional positions (see Tables 4.3, and other tables in the Appendix).

The methodology consisted of the use of literative reviews, interviews and questionnaires, to
sample a cross-section of opinion in the construction industry, ranging from those operatives, to
management, including some top management. It is believed that the attitudes and commitment of
operatives and management towards safety, is a major influence on safety performance in the

construction industry, hence their inclusion in the study.

The extent of the ranges of age, company size, individual and company experience, as well as the

several factors covered within the research model (Chapter Three), are taken into account in the

detailed analysis discussed below.

The views of Erdos (1970), Korn Hauser and Steatsley, (1959), Payne, (1951) and the "Survey
Control Unit, Central Statistics Office", London, UK, (1975), were taken as guidelines for the

evaluation of material detailed in the questionnaires, and are as follows:

(a) Is the question necessary?
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Is the question repetitious?

Can the answer to the question be obtained more easily by any other means, eg. by simple
observation or from existing records?

Does the question contain more than one meaning or idea, that is, does it constitute a

'double-barrelled’ question, and likely to lead to a confused answer?

Is the question adequate as it stands, or should complementary questions be asked as a
follow-up?

Can the respondent answer the question, it, is it simple, or geared to his/her level of
understanding?

Will the question embarrass the respondent?

Is the question clear and precise enough to present the same meaning to all in the sample?

Would a memory-jogger help?

Is the question too indirect?

Should precoded answers be given in an endeavour to yield more accurate answers than
open-ended questions?

Is the questionnaire susceptible to an order effect?

Can the items be arranged so that particular answers preclude the need to answer others?
Is an item likely to cause bias to those following it?

Does the sequence maintain interest or motivation?

Is the opening or introduction to the questionnaire appropriate?

Is the question simple enough to enable the respondent to read and understand the
question(s)?

Is the length or size of the questionnaire such that it does not become an inconvenience to
the respondent etc?

3.13.5 The Questionnaire Design

The questionnaire designed and administered, is shown in Appendix Section A-D. Bearing in mind
the findings of other past researches, Khan and Cannell (1957), Burch (1982), Sawacha (1982) and
Dr Leather (1983), care was taken to try out the selected questions by carrying out an exploratory
(pilot) survey on operatives, managers and safety advisers/directors in five companies in the

sample. The pilot questionnaires were also posted to twenty company personnel managers for
comments (including the five in the pilot study).

The survey was conducted within the site environment so as to bring reality to bear upon the
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research, and to accommodate environmental (external) influences, and constraints, which

workplace is known to have upon subjects and safety performance (Surry, 1969; Hale et al, 1972).

Environmental factors are defined as:

'problems caused by external influences and constraints, which include the

following:
(a) weather conditions;
(b) seasonality of employment, and mobility of employees;

(©) the working environment (sites), and political influences (Surry, 1969; Hale and
Hale, 1972; Thompson, 1967, Dill, 1958; and Dr Leather, 1983)."

Assistance given by the companies concerned in carrying out a survey of an exploratory nature on

their employees and their workplace (sites), proved most valuable to the research design and final

outcome.

Aware that questionnaires administered on individuals at their workplace or employment tend to
yield a better response rate, Alluto, (1970); Carnegie, (1976)), the exploratory questionnaires were
administered direct to the employees on site. This arrangement was previously agreed between the
writer and the personnel managers, safety advisers and the site managers of the contributing
companies. The questionnaires were collected immediately on completion by the respondents. No
influence was brought to bear upon the respondents by the writer, or company managers either
before, during or after the completion of the questionnaires. Discussions then took place between
the writer, site managers, safety officers and the respondents. This was to avail the opportunity of
an on-the-spot feedback about the questionnaire design. This feedback proved to be a great

contribution to the shape, content, and design of the final questionnaires as contained in

Appendices A - D hereto.
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CHAPTER FOUR

The Research Analysis and the Interpretation of the Results



CHAPTER FOUR
4.0 THE RESEARCH ANALYSIS AND THE INTERPRETATION OF THE
RESULTS
Purpose of the Analysis
The purpose of the analysis is to compare the predictive classifications described in chapters 2 and

3 previously, with the opinions of the respondents (constructs) to the questionnaires. These

predictive classifications are based upon findings from previous research and literature examined
for this research (see chapters 2 and 3).

The structure of analysis took the following stages:

1. Initial analysis (correlation)

2. Further analysis (multivariate analysis)

3. Comparison of safety behaviour / characteristics of the research constructs (subjects).
4.1 Initial Analysis (Correlation)

The initial analysis correlated the attitude data of the operative sample with the safety performance

factors (accident experience) of the operatives. Details of the analytical steps are described in
paragraph 4.4.

4.2 Further Analysis (Multivariate)

This analysis is an extension of the initial analysis described above. The aim of this analysis was to
subject the operative data of attitudes and performance to multivariate analysis in order to
strengthen the correlation analysis described in section 4.4. The end point of this analysis is an
attempt to identify primary (dominant) variables which were strongly correlated with safety

performance, and secondary variables which were loosely or uncorrelated to safety performance.

To achieve the above aim, the data was subjected to the following multivariate analysis processes
using SPSS:

(a) Factor Analysis;
(b) Multiple Regression Analysis.

The results of this analysis are discussed below.
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4.3 omparison of Safety Behaviour of QOperatives and Managers

This process of analysis followed a similar approach as the initial analysis described in section 4.1.

Data was correlated, and significance was tested using chi-square analysis as contained in
MINITAB.

The main aim of this analysis was to ascertain any similarities or non-similarities amongst the

operative and site manager safety behaviours, and those of site manager and contract/safety
managers.

The results of this analysis are discussed below in this chapter and chapter 5.

44 The Analysis and Results - Initial Analysis
2 ,\/5 3

After reviewing various possible analytical approaches as discussed in Sections 3,14above, "Item
Analysis" was chosen as an instrument for data analysis (described in 4.2.4 above). This
instrument displays the statistical analysis of the questionnaire responses according to individual
items or statements contained in the questionnaire. The details of each analysis show the results
according to its frequency distribution and percentage scores per item. This process reduces the
data by eliminating the less desirable items from the designed instrument of data collection, in this
case, the "Likert-type" scale. Following this process of elimination, the coefficient of correlation
and chi-square test of the most effective items was then calculated to test the hypothesis of the

research for association validity and reliability of the calculated outcome (results).

The research analysis followed the following stages:

(a) Completed questionnaires were coded manually on receipt from the respondent companies.

(b) Data from the survey was then manually inputted on-line, into the computer mainframe in

Brunel Computer Centre.

(c) A spreadsheet of each group (category) of the five sets of questionnaires were then

produced and inspected to eliminate any errors or missing items.

(d) Data from the 356 subjects or sample population were then analysed and evaluated, using
statistical techniques with the assistance of a statistical computing package called
'MINITAB', running on the mainframe computer housed in the Computer Centre within the
campus of Brunel University.

This system was utilised for the data analysis mainly because data already stored within the
mainframe system could be accessed interactively, using either MINITAB Statistical
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package or the SPSS package.

In summary, this section analyses the relationships between different variables (in the nature of

"Behavioural" and environmental factors), and Safety Performance factors (accidents), of

operatives within the elements of the research model (Ref: Fig 3.7).

It also compares the patterns of behaviour (attitude) factors (variables) between operatives and site
management on the one hand and site management, contract managers, and safety officers/advisers
as derived from the research data; and notes whether differences exist between their responses to

the behavioural and environmental variables as detailed in the research model, sub-hypothesis, and
null-hypothesis.

The central hypothesis is divided into sub-hypothesis, which is in turn separated into null-
hypothesis (of no significance or no relationship/association), to allow the use of the statistical
tests. The main statistics used are the percentage frequency for the "Historical" factors (variables)
and for other variables, the correlation coefficients and the chi-square test of significance. The
significance level is derived from the statistical tables, and the null-hypothesis was rejected having

a significance of P=0.05 and under (see Statistical Tables by Murdock and Barnes (1979), second
edition).

However, some relationships may show high correlation but were not considered conclusive

because when subjected to the chi-square test, they suggested that 'chance’ may have played some
part in such relationships.

45 HE CENTRAL THESI

SAFETY PERFORMANCE IS A FUNCTION OF OPERATIVE'S AND MANAGEMENT
ATTITUDES IN RESPECT OF BEHAVIOURAL AND ENVIRONMENTAL FACTORS
(VARIABLES) IN THE CONSTRUCTION INDUSTRY.

4.5.1 Sub-hypotheses 1:

CI =SAFETY PERFORMANCE IS A FUNCTION OF OPERATIVE PERSONAL HISTORICAL
FACTORS (VARIABLES) IN RESPECT OF: AGE, EXPERIENCE, TRADE OR OCCUPATION

AND TRAINING (C1)
ull- heses 1.1:

THERE IS NO RELATIONSHIP BETWEEN AGE, EXPERIENCE, TRADE OR OCCUPATION
TRAINING AND SAFETY PERFORMANCE.

The literature reviewed for the study showed that the most significant factors of all accident causes
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relate to the age and experience of the worker. Vernon (1944) states that usually the two factors are

so closely bound together that it is impossible to disentangle them.

The operative sample shows the most active age groups in the industry to be between 21 years and
45 years (see Table 4.5a). This fact is quite significant in that the nature of work and environment
demand very good health in the operative, toughness for the conditions that exist in the industry, a
high activity level and the need for a 'macho’ image (Carnegie (1978), Pirani (1975), Shimmin
(1976). Over 76 percent of the sampled population were between the ages of 21 and 45 years.

Churns (1968) contends that as ageing is a slow process, one can adjust to one's continually
changing powers. Therefore, whilst one may continue to undertake the same work as one did when
one was younger, one tends to do it in a different way. Thus, because of this ability to adjust, one
can continue with a highly skilled activity which makes considerable demands on the perceptual

and central mechanism well beyond the age at which we could ever hope to acquire such a skill
from start.

Age Classification Row Frequency Count Percentage Score
(a) Under 21 Years 1 4 3.71
(b) 21-25 2 25 19.84
(c) 26-30 3 17 13.49
(d) 31-35 4 19 15.08
(e) 36-40 5 19 15.08
(f) 41-45 6 15 11.90
() 46-51 7 7 5.56
(h) 51-565 8 10 7.94
(i) 56-60 9 7 5.56
(i) 61 years and over 10 3 2.38
TOTAL | (N) = 126 100%
Table 4.5a Q.7. Age Factors / Category

Schulzinger (1956) demonstrated that accidents are most frequent in the age range seventeen (17)
to twenty-eight (28) and that they decline steadily after that to reach a low point in the late fifties
(50s) and sixties (60s). Furthermore, the tendency for individuals to experience more frequent
injuries during their early years in the labour force, is one of the most consistent findings in the

accident or safety field (Haddon, Suchman and Kline (1964)).

It has been shown by Grew (1958) that there are many jobs that are by tradition, the preserve of the
young, and that when older workers are engaged in these jobs, they tend to be regarded as
particularly prone to accidents. Grew stated that older men are unable to meet the demands of such
Jjob types, unless they are modified to match their capabilities. Vant (1986) suggests that:
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"the age group 26-30 years (irrespective of background) are the happiest with
physical aspects; this is not true of the under 25s who quibble about most things.
However, taken as a whole, younger people (all under 30) had more grievances in
general than older people (31+) for whom the physical aspects were beginning to

become relatively more demanding vis-s-vis any other factor".

Similarly in construction (as far as these research interviews are concerned), those under 30 years
old complained more about the general conditions of their work and its environment than their
older counterparts (46 years or older), for whom the physical conditions of construction were

viewed by many as requiring energy rather than technique or flair.

Pertaining to operative experience of individual companies, about nine percent (9%) of the sample
had remained with their companies for less than one year. On the whole, people tend to stay with
one company on an average from one to ten years before moving on (Table 4.5b). Forty-four
percent (44%) were with their companies from one to five years, whilst only twenty-three percent
(23%) had stayed with one company from between six to ten years on average (Table 4.5b). Those

staying with one company for up to a period between twenty-six and over forty-one years
constitute less than five percent (5%).

COMPANY SERVICE FACTORS: Row | Frequency Count | Percentage Score
Classification
(a) Lessthan 1 year 1 11 8.73
(b) 1-5years 2 55 43.65
(c) 6-10years 3 29 23.02
(d) 11-15years 4 10 7.94
(e) 16 -20years 5 12 9.52
() 21-25years 6 5 3.97
(g) 26 - 30 years 7 1 0.79
(h) 31-35years 8 2 1.59
(i) 36-40years 9 - -
() 41 years and over 10 1 0.79
TOTAL | (N) = 126 100%
Table 4.5b How long have you worked for this company?

110



Whilst the above indicates a high mobility level between companies, most construction workers
liked to remain within the construction industry (Table 4.5b). Mobility of construction workers
seems to be within the industry itself rather than movement from it to a completely new industry.
Over ninety-two percent (92%) of the sample had moved from one company to the other, but had
remained in the industry for between one to forty-one years (Table 4.5b, 4.5¢). The industry

maintains therefore a more or less stable workforce.

The rapid turnover of workers from company to company however, has a degree of implication for
safety training and standardisation of safety procedures and performance audit which varies from
one company to another. A preferred remedy would be to either standardise safety procedures and
customs across companies, or to regulate training and retraining through induction each time a
person moved from one company to another. The current practice seems to be an assumption that
everyone who spent a year or so in the industry has received health and safety training sufficient to
work anywhere in the industry (operative interviews). Compulsory safety induction on movement
from one company to another, would hence ensure consistency, and also acclimatisation to new

methods and the safety environments obtained in an organisation.

This finding confirms the association between age, experience, occupation/trade, training and
safety performance, and a rejection of the null-hypothesis that there is no relationship between age,

experience etc., and safety performance in the construction industry.

4.5.1 (a) Conclusion of Sub-Hypothesis 1:

SAFETY PERFORMANCE IS A FUNCTION OF OPERATIVE PERSONAL
HISTORICAL VARIABLES: AGE AND EXPERIENCE; TRADE / OCCUPATION
AND TRAINING = C3 vs. C10.

The review of past researches on accidents and safety has shown that most of the assumed
ingredients of operative personal historical variables do have a strong association with safety
performance (accident causation), and hence supports the hypothesis. The research interviews with
operatives and site management also supports the hypothesis, and rejects the null-hypothesis of no

association. The most significant contribution has been age and experience, occupation and safety

training.

45.2 Sub-Hypothesis 2;

SAFETY PERFORMANCE IS A FUNCTION OF ECONOMIC VARIABLES (C10
vs. C4)

Null-Hypothesis 2.1;

THERE IS NO RELATIONSHIP BETWEEN PAYING OPERATIVES 'DANGER
MONEY' AND SAFETY PERFORMANCE.
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A strong correlation was indicated between safety performance and paying operatives ‘danger
money' (see chi-square test results, and correlation coefficient, significant at P=0.001 and null-
hypothesis rejected (Tables 4.6, Appendix K). This result shows that sites or tasks where operatives

are paid ‘danger money' are likely to have higher safety performance levels than those that do not
pay it as an incentive.

The research interviews with operatives and management also indicate that ‘danger money' was

perceived as a payment or incentive to take risks, and should be discouraged as a reward system or
policy.

It is also very interesting to note the view that Union Stewards should negotiate the payment of a
percentage 'danger money' for high-risk jobs was supported strongly by 26 percent of operatives
and rejected by 56 percent, and 18 percent had no view either way. The results however further

showed that only eight percent of companies paid 'danger money'.

Null- thesis 2.2;

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
BANKSMAN TRAINING.

The statistical analysis showed support to the null-hypothesis that there is no relationship between
safety performance and Banksman Training (see results of chi-square test at 6.93; p < 0.05). In

other words, it is not highly important to train Banksmen but it is necessary to do so to get the job
done.

Nevertheless, 39 percent of the operatives sample felt that Banksmen should be better trained than

is currently the case in the building industry to ensure improved safety operations where Banksmen
are involved on the site. Only 27 percent disagreed.

Null-Hypothesis 2.3:

THERE IS NO ASSOCIATION BETWEEN 'BONUS PAYMENTS' AND SAFETY
PERFORMANCE.

Statistical evidence showed that the null hypothesis can be rejected, as a strong correlation was
found between 'bonus payments' as a productivity incentive and safety performance (see chi-square
test results and correlation coefficient which showed significant at p<0.001). The explanation for
this result might be that making bonus payments is not necessarily in opposition to the aims of
safety performance - rather it could be seen as the linkage between productivity performance. This

in itself could encourage the worker to increase his/her normal work tempo to a level which would
influence safety performance.
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The results of data analysis also indicate linkage between bonus payments and superior behaviour

towards safety procedures (see results of chi-square test for psychological variables above and in
Tables in Appendix K ) (significant at p<0.001).

ull thesis 2.4:

THERE IS NO RELATIONSHIP BETWEEN 'SAFETY BONUS' PAYMENTS AND
SAFETY PERFORMANCE.

Statistical analysis of the research data showed evidence strong enough to reject the null hypothesis
(see chi-square test and correlation coefficient), and an association exists between paying 'safety

bonus' and improved safety performance (significant at p<0.001; see tables).

The above association means that operatives can be induced to work more safely without

necessarily risking productivity by paying them a safety-related payment as an incentive to adhere

to safety procedures, rules and safety policy. The explanation might be that 'safety bonus'

payments to operatives promotes safety awareness, which means that operatives think 'safety'

when paid extra to do so, and therefore take fewer risks in order to achieve an accident-free record.

Results of item analysis also showed that 63 percent of the operative sample believed that safety
bonus discourages risk-taking behaviour and is highly significant in influencing a reduction of
'chance-taking' by operatives on site. An added explanation for this association might be that since
they had nothing to lose by working safely - as in the case of productivity-related bonuses - they
had to ensure that they safeguarded their accident-free record, thereby earning a financial reward.

The finding was therefore that 'safety bonuses' enhanced safety management on site.

ull thesis 2.5:

THERE IS NO RELATIONSHIP BETWEEN 'RISK-TAKING' AND SAFETY
PERFORMANCE.

Chi-square test and correlation coefficient showed a highly significant association between
risk-taking and safety performance levels on site (significant at p< 0.001, see tables). That means

the higher the level of risk-taking , the poorer the safety performance level, and the lower the level
of risk-taking, the lower the level of safety performance.

This finding is logical since as indicated by Null Hypothesis 2.4 above, safety bonus payments
reduced risk-taking and hence improved safety performance levels and assisted site management in

achieving better self regulation by the workforce under their control.

Although 72 percent of the operative sample believed that some level of risk-taking is inevitable in

the job as part of individual self motivation, they suggested that the occasional chance-taking,
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particularly when the supervisor was not looking, was considered as part of the job itself. A similar
conclusion was reached by Leather (1983).

Operatives and management interviews showed that the workforce felt safer and happier working
with site managers on contracts where safety bonuses were part of the incentive scheme policy.

They also perceived companies that implemented safety bonus schemes as more caring about their
personal welfare amongst other things.

Null Hypothesis 2.6:

THERE IS NO RELATIONSHIP BETWEEN PRODUCTIVITY/ SAFE-WORKING AND
SAFETY PERFORMANCE

Chi-square test and correlation coefficient results concluded that a strong association exists
between productivity/safe working and safety performance (significant at p=0.001, null hypothesis

can be rejected). That is, high productivity performance and safe-working can be achieved in
parallel with good safety performance overall.

The general opinion held by 82 percent of the operative sample had equated good productivity
schemes with good safety practice on site. Operatives and site managers believed that productivity

in general and safe working ought to go hand-in-hand in safety management.

This outcome may explain the result of data analysis which indicates that close association exists
between productivity bonus payments and safety bonuses and safety performance. It suggests that
for good safety performance, productivity schemes must make allowance for safe working
procedures and practices. In other words, there is a need to strike a happy medium between

promoting incentive schemes and attaining good safety performance levels in the construction
industry.

452 (a) Conclusion of Sub-Hypothesis 2:

SAFETY PERFORMANCE IS A FUNCTION OF ECONOMIC FACTORS
(VARIABLES) (c10 = C4).

Statistical tests showed a very strong correlation between safety performance levels and all the
assumed ingredients of the economic variables, which leads to the conclusion that safety
performance is a function of economic variables and the strongest contribution resulting from
overall good designs of safety productivity schemes. For example, non-payment of 'danger money',
good safety training, productivity or reward systems designed to discourage risk- or chance-taking,
with increased productivity performance, and ultimately good or effective safety/site supervision.
All the other selected variables did have a correlation but to a lesser degree. No significant

correlation existed between training of Banksmen and safety performance levels.
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Economi rsus Safety Performance Variables - Test of Significance for Operatives

ersu
Danger Banksmen Bonus Safety Risk - Productivity
Money Training Bonus Taking Pay
Safety p=0.001 p=0.05 p=0.001 | p=0.001 | p=0.001 p=0.001
performance
sign not sign sign sign sign sign
TABLE 4.5.2(a): LEVEL OF ASSOCIATION (TEST OF SIGNIFICANCE -
ECONOMIC VARIABLES)

4.5.3. Sub-Hypothesis 3:

C1 = SAFETY PERFORMANCE IS A FUNCTION OF PSYCHOLOGICAL FACTORS
(VARIABLES) C10 vs. C5.

Null-Hypothesis 3.1:

THERE IS NO RELATIONSHIP BETWEEN CARE FOR PERSONAL SAFETY ON
SITE AND SAFETY PERFORMANCE.

Site-based operatives who were most exposed to safety hazards were the main source for this data
as it was hoped to establish the practical views of these operatives regarding their perception of

their own personal safety on site and its assumed effect or the level of safety performance
(accidents).

The statistical analysis of the data showed a significant association between the individual care for
personal safety and safety performance; significant at p=0.001 (see results of chi-square test and
correlation coefficient in Table shown in Appendix K ). In other words, the higher personal care
for safety shown by the individual, the higher the level of safety awareness of the individual. Also,
the higher the compliance with Company Safety Procedures and policy, the lower the level of
safety performance achieved by the individual operative. Most operatives considered their personal

safety as the single most important factor in their work (94 percent of operative sample results).

Similarly, safety awareness by the individual and the group, is seen by site managers as an

influential factor in accident reduction in the construction industry. This was the view of 96 percent
of site managers interviewed during the research.

A logical explanation for this finding may be that the more safety aware a person is, the more effort
is made by that person to avoid accidents, by taking more safety precautions, playing by the

[safety] rules and, hence reducing the chances of an accident occurring to him/her.
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ull-hypothesis 3.2:

THERE IS NO RELATIONSHIP BETWEEN CARE FOR WORKMATES' SAFETY
AND SAFETY PERFORMANCE.

Statistical analysis of the data supported the null hypothesis that there is no relationship between

care for workmates' safety and safety performance (see results of chi-square test and correlation
coefficient, p=0.100 not significant in table 4.22 in Appendix K ).

Construction work is generally a team/group activity, and the well-being of members of the

team/group would be seen as essential to the morale of the team and good performance.

As a result of the above, it is surprising that the statistical analysis of the data should support the
null hypothesis. The explanation may be that the individual concentration on personal safety is
more powerful than group or team safety. However, it is reasonable to assert that individual care

for personal safety will enhance the group/ team safety performance in a job/site situation.

11- th

THERE IS NO RELATIONSHIP BETWEEN KNOWLEDGE OF THE 'HEALTH AND
SAFETY ACT (1974) AND SAFETY PERFORMANCE.

Statistical tests showed a very strong correlation between knowledge of the 1974 Health and Safety
Act and safety performance, and therefore reject the null-hypothesis that there is no relationship
between knowledge of the 1974 etc. Act and safety performance.

It is interesting to note that 61 percent of the operative sample perceived knowledge of the Act to
be a highly significant source for the creation of safety awareness in the construction industry and

55 percent of the sample had heard of the Act through their Trade Unions (Sawacha and Langford,
1986).

Null-hypothesis 3.4:

THERE IS NO RELATIONSHIP BETWEEN SAFETY TRAINING AND SAFETY
PERFORMANCE.

Statistical analysis of the results indicated a mixed result for the null-hypothesis. For example, the
correlation analysis showed a moderate support for the null-hypothesis. However, when subjected

to a chi-square test, the result rejected the null-hypothesis (see Table 4.25 in Appendix K ).

A possible explanation for this outcome may be the operatives' view, expressed during interviews,
p y P p g

that training and experience must go hand-in-hand for any influence to be exerted upon working
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practices and safety performance.

Interview results showed that operatives saw safety and skills training and experience as the most

important factors of influence on safety performance, on site and in the industry as a whole.

Whilst 86 percent considered safety training as the single most significant source of influence upon

safe working, 60 percent (63%) thought experience in the industry and skills in construction were

important factors for accident reduction.

Null -hypothesis 3.5:

THERE IS NO RELATIONSHIP BETWEEN OPERATIVE PERCEPTION OF

CONSTRUCTION AS TOUGH AND DANGEROUS, PREPAREDNESS TO TAKE
RISKS AND SAFETY PERFORMANCE.

The statistical analysis of the data showed a significant association between the perception of
industry 'toughness', danger, preparedness to take risks and safety performance (see results of

chi-square test and correlation coefficient in Table 4.26, Appendix K ). (significant at p=0.001).

An explanation of the outcome could be that toughness perception induces 'macho’ behaviour, and

hence risk-taking (see Pirani et al 1976). The null-hypothesis is therefore rejected.

Null-hypothesis 3.6:

THERE IS NO RELATIONSHIP BETWEEN EXPERIENCE AND SKILL AND SAFETY
PERFORMANCE.

Statistical tests showed a very strong correlation between experience, skills and safety performance

of the operative (see results of chi-square test and correlation coefficient in Table 4.27 of Appendix
K). (significant at p=0.001).

Interview results indicate 63 percent of operative sample considered the possession of industry
skills and experience to be highly significant factors in the reduction of accidents on site and in the

industry generally. The above evidence therefore rejects the null-hypothesis.

Null-hypothesis 3.7:

THERE IS NO RELATIONSHIP BETWEEN SUPERVISORS 'CAREFUL BEHAVIOUR
TOWARDS SAFETY, AND SAFETY PERFORMANCE.

Statistical analysis of the research data showed enough evidence to reject the null-hypothesis (see
chi-square test and correlation coefficient in Table 4.28, Appendix K. significant at p=0.001), and

an association exists between careful behaviour and safety behaviour.
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The above association means that site management, including supervisors, can influence operative
safety performance by taking safety supervision seriously and showing operatives that they care
about safety on site, by example. The explanation might be that operatives seeing site managers/
supervisors take safety seriously, would decide to "toe the safety line" and because they feel that
the supervisor/site manager "means business" when he talks about safety. It would seem too that

operatives' expectations of supervisors' safety behaviour is relatively high, since they see the

supervisors' behaviour as being a great influence on their own.

11- thesi

THERE IS NO RELATIONSHIP BETWEEN WORKMATES' CARELESS SAFETY
BEHAVIOUR AND SAFETY PERFORMANCE.

Statistical analysis of the date supported the null-hypothesis that there is no relationship between
workmates' carelessness about safety and safety performance (see results of chi-square test and
correlation coefficient in Table 4.29, Appendix K, p=0.10 not significant). The explanation for the
above finding might be that operatives are too concerned about their own personal safety (as stated
above) to pay attention to the careless behaviour of their workmates, despite the fact that

workmates' carelessness could spell danger for their colleagues' safety.

The peer group behaviour as an influence, does not seem to have been borne out in this, as 69
percent of operatives disagreed when questioned, that their workmates' safety behaviour affected

their own behaviour. Only 21 percent felt there was the possibility of their workmates' carelessness
affecting them.

453 (a) Conclusion of Sub-hypothesis 3:

SAFETY PERFORMANCE IS A FUNCTION OF PSYCHOLOGICAL FACTORS
(VARIABLES).

Statistical tests indicated a very strong correlation between safety performance and psychological
variables, and most of the assumed ingredients of the psychological variables considered. This
leads to the conclusion that safety performance is a function of psychological variables. The

strongest contributions resulting from the effect of psychological factors are shown below:
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Psychological vs. Safety Performance Variables - Test of Significance : Operatives'
Data: C5 vs. C10

Personal | Workmates' {H & S Act| Safety Tough's |Experienc |Supervisor| Workmates'
Safety Safety 1974 Training | Danger & | e & Skills Care Care
Risk-
taking
Safety p=0.001 p=0.10 p=0.001 p=0.01 p=0.001 p=0.001 p=0.001 p=0.10
Performance
sign not sign sign sign sign sign sign not sign
TABLE 4.4(a): LEVEL OF ASSOCIATION - TEST OF SIGNIFICANCE -

PSYCHOLOGICAL VARIABLES

454 Sub-hypothesis 4:

Cl = SAFETY PERFORMANCE IS A FUNCTION OF TECHNICAL FACTORS
(VARIABLES) C10vs. C6.

Null-hypothesis 4.1:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
ASBESTOS HAZARD AWARENESS.

Operatives were the main source of this data since they were the most likely to be exposed to
asbestos substances on site. It was hoped to establish the operatives' views of asbestos awareness
and safety precautions in relation to asbestos risks. The statistical analysis of the data showed a
significant association between asbestos awareness and safety performance in terms of exposure to
asbestos (see results of chi-square test, and correlation coefficient in Table 4.30 of Appendix K,

significant at p=0.02), hence rejection of the null-hypothesis that there is no relationship between

asbestos awareness and safety performance (asbestos risk).

The result suggests that operative awareness of asbestos risk would lead to safety precautions being
taken to minimise the risk of exposure.

Null-hypothesis 4.2:
THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
ASBESTOS RECOGNITION

Statistical analysis of the results showed no support for the null hypothesis that there is no

relationship between safety performance and asbestos recognition (see chi-square test results and
correlation coefficient).
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The same reasons for the rejection of this null-hypothesis can be suggested as being similar to
those for null-hypothesis 4.1 above.

I-h hesis 4.3:
THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
ASBESTOS HANDLING.

The null-hypothesis was supported by the chi-square test and the correlation coefficient, and as
such, the above argument is valid (not significant, see Tables)

Null-hypothesis 4.4:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
ASBESTOS INFORMATION.

Chi-square test and correlation coefficient rejects the null-hypothesis (see table- significant at
p=0.001).

Interestingly enough, most employee operatives (95 percent) of the sample showed awareness of
the harmful effects of asbestos to health in the workplace; 50 percent (55%) indicated that they
would recognise asbestos on site if they saw it, and 58 percent thought they were to blame should
they handle asbestos on site without adequate protection. However 77 percent believed that the

company had overall responsibility for the presence of asbestos within the site environment.

It is therefore not surprising that the null-hypothesis was rejected in view of the interview findings.

Null-hypothesis 4.5:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND PLANT/
EQUIPMENT OPERATION TRAINING.

Chi-square test and correlation coefficient supports the null-hypothesis (not significant, see Tables),

concluding that no relationship exists between safety performance and plant operation training.

The original premise was that plant operation training (particularly mobile plant) would lead to a
reduction of accidents caused by them. However, both statistical test results reject this association.
Null-hypothesis 4.6:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND POOR
LADDER / SCAFFOLDING USAGE ON SITE.

Seventeen percent of the operative sample had suffered accidents involving falls from scaffolding
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and ladders in spite of the fact that 79 percent indicated the usage of specialist-erected scaffolding,

well-tied ladders and regular inspections before use (see Table 4.15(b) in Appendix).

However, chi-square test and correlation coefficient rejects the null hypothesis that a relationship
exists between safety performance and poor ladder and scaffolding on site (see result of chi-square

test and correlation coefficient in Table 4.35 - significant at p=0.005).

Null-hypothesis 4.7:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
ADEQUATE SCAFFOLDING INSPECTIONS ON SITE.

Chi-square test and correlation coefficient rejects the null-hypothesis (significant at p=0.001, see

Table 4.36 in Appendix K ), thus indicating association exists between safety performance and

scaffolding inspections on site.

The relevance of regular technical inspections of scaffolding and working platforms by someone
qualified, was indicated by 79 percent of the operative sample, and only 14 percent thought

specialist inspections to be unnecessary before use.

Both interview results and statistical tests therefore strongly reject the null-hypothesis that there is

no relationship between safety performance and adequate scaffolding inspections on site.

Null-hypothesis 4.8:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE,
COMMONSENSE AND BUILDING EXPERIENCE FOR SCAFFOLDING ERECTION
ON SITE.

84 percent of the operative sample did not share the belief expressed at the pilot interviews that
'only commonsense and sufficient building experience (not training)' were required to erect a safe
working platform and scaffolding structures on site. However, chi-square test and correlation
coefficient (see Table 4.37, Appendix K, significant at p=0.001) indicate that good training,

experience, as well as commonsense go hand-in-hand

The null-hypothesis that no relationship exists between safety performance and scaffolding

training, only commonsense and training, was rejected.

Null-hypothesis 4.9:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
TRAINING/SKILLS FOR STEEL ERECTION.
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The opinion that no training or experience was necessary to become a steel-erector (as suggested

during site interviews) was not confirmed by the questionnaire response.

76 percent of the operative sample indicated that steel erection and scaffolding erection were a

specialist activity and that technical/specialist training, skill and experience was necessary.

Chi-square statistical test, and correlation coefficient again rejected the null-hypothesis, and the
above argument found to be invalid (see Table 4.38 in Appendix significant at p=0.01). There

seems to be a very logical relationship.

Null-hypothesis 4.10:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
DUMPER DRIVING WITHOUT ADEQUATE TRAINING, ONLY COMMONSENSE.

Statistical tests and correlation coefficient supports the null hypothesis (not significant, see Tables).

A great degree of discrepancy seems to exist between the results of the statistical tests and the
general opinion expressed at the site interviews. The latter indicated that some kind of certificate
was necessary before anyone was allowed to operate or drive a dumper, or indeed any form of site
transportation vehicle. This was the view of 75 percent and the general consensus was that only
those persons who had received prior training or instruction be allowed to operate mobile and

mechanical plant/tools on any construction site in order to minimize the level of accidents caused

by site transportation etc.

The explanation for this disparity between opinion expressed and the statistical examination of the
data may be due to the difference between 'actual' experience on site and expectations of the

operative, or 'chance' playing a part in the statistical results, or both.

Null-hypothesis 4.11:
THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND PLANT
DRIVER TRAINING.

Chi-square test and correlation coefficient found an association to exist between plant driver
training and safety performance, and hence the above argument is rejected. It is logical that the
training of plant drivers should be associated with safety performance (see Tables, significant at

p=0.01).

454 (a) Conclusion of Sub-hypothesis 4:

SAFETY PERFORMANCE IS A FUNCTION OF TECHNICAL FACTORS

(VARIABLES)
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Technical Factors = C6 vs. C10 = Safety Performance

Asbestos Asbestos Asbestos Asbestos Plant Poor usage
Awareness Recognition Handling Information Operation of ladder
Training
Safety p=0.002 p=0.001 p=0.25 p=0.001 p=0.75 p=0.005
Performance
sign sign not sign sign sign sign
Scaffolding Scaffolding Steel Erection & Dumper Plant Driver &
Inspection Erection & Skill Training Driving & Training
Commonsense Training
Safety p=0.001 p=0.001 p=0.01 p=0.25 p=0.01
Performance
sign sign sign not sign sign

TABLE 4.5e: Level of Association (Test of Significance -Technical Variables)

Since statistical tests and correlation coefficient supported only two of the eleven null-hypotheses,
and found association to exist between the compared variables in nine of them, it would be logical
to assume that safety performance is a function of technical factors or variables as proposed. It is
significant to state that the associations shown were statistically very strong indeed and as such the

association found between safety performance and technical factors (variables) examined, is

logically valid.

4.5.5. Sub-Hypothesis S:

C1 =SAFETY PERFORMANCE IS A FUNCTION OF PROCEDURAL FACTORS
(VARIABLES) Cl10vs.C7.

Null-hypothesis S.1:
THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
PROVISION OF SAFETY PROTECTIVE CLOTHING.

Chi-square test and correlation coefficient found an association to exist between the provision of
protective clothing and safety performance and, hence rejects the null-hypothesis (significant at

p=0.001, see Table 4.41 - Appendix K ).

It is not surprising that the null-hypothesis is rejected by the statistical findings, since 91 percent of
the operatives interviewed indicated that the supply of safety protective clothing and equipment etc.

was the sole responsibility of the employer and management, and that safety protective clothing
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enhanced safety performance in the workplace.

ull-h hesis 5.2:

THERE IS NO RELATIONSHIP BETWEEN WORKERS' NON-USE OF PROTECTIVE
CLOTHING ETC AND SAFETY PERFORMANCE.

Chi-square test and correlation coefficient supports the null-hypothesis (not significant, see Tables
4.42 - Appendix), concluding that there is no relationship between non-use of protective clothing

etc, and safety performance.

This result confirms the linkage between the supply of protective clothing and equipment to the

workforce, their correct usage and safety performance.

Null-hypothesis 5.3:

THERE IS NO RELATIONSHIP BETWEEN ISSUING WORKERS' PROTECTIVE
SAFETY EQUIPMENT AND SAFETY PERFORMANCE.

Chi-square test and correlation coefficient rejects the null-hypothesis. The Statistical analysis
instead confirms an association between issuing workers with protective safety equipment and

safety performance. The explanation for this is the same as for null-hypothesis 5.1 above.

Null-hypothesis 5.4:

THERE IS NO RELATIONSHIP BETWEEN SAFETY EQUIPMENT / CLOTHING
TRAINING AND SAFETY PERFORMANCE.

Chi-square test and correlation coefficient supports the null-hypothesis (not significant, see Tables),
concluding that: there is no relationship between safety equipment etc., training and safety

performance.

Perhaps an explanation for the above may be similar to that for null hypothesis 4.10 above, i.e.,

training alone is inadequate without experience and some application of commonsense in the

process.

11-h hesi

THERE IS NO RELATIONSHIP BETWEEN PROVIDING WORKERS WITH SAFETY
PROCEDURE BOOKLETS, WITH NO SAFETY INDUCTION, AND SAFETY
PERFORMANCE.

Chi-square tests and correlation coefficient supports the null-hypothesis (not significant, see Table
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in Appendix), concluding that there is no relationship between safety procedure booklets and no

induction, and safety performance.

The explanation for this result is that induction training must precede the provision of safety
procedure booklets. What this means is that whilst it may be useful to give safety procedure

booklets to the construction worker, they are considered no substitute for safety training.

Null-hvpothesis 5.6:
THERE IS NO RELATIONSHIP BETWEEN PROVIDING WORKERS WITH SAFETY
PROCEDURE BOOKLETS DURING INDUCTION TRAINING AND SAFETY

PERFORMANCE.

Chi-square tests and correlation coefficient do not support the null-hypothesis (significant at
p=0.001, see Tables), concluding that there is a strong relationship between providing safety
booklets and training, and safety performance. This indicates that training with a safety procedure

booklet has a significant influence on operatives' safety performance.

Null-hypothesis 5.7:
THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND SAFETY
INDUCTION WITHOUT A SAFETY MANUAL ON SAFETY PROCEDURES ON AN
EMPLOYEE'S FIRST DAY ON SITE.

Chi-square test and correlation coefficient supports the null-hypothesis (not significant, see Tables),

concluding that no relationship exists between safety performance and safety induction with no

safety manual.

The same argument given above in hull-hypothesis 5.6 could be applied in this result despite the

strong correlation found in null-hypothesis 5.6 above (see Tables 4.46 in Appendix).

However, most operatives saw regular safety induction and updating of safety training- with
regular reference to the Safety Manual/Procedure Handbook on Safety - as highly essential. 89
percent thought this would ultimately lead operatives into developing positive safety awareness and

attitudes thereby leading to enhancement of safety performance.

4.5.5 (a) Conclusion of sub-hypothesis 5:

SAFETY PERFORMANCE IS A FUNCTION OF PROCEDURAL FACTORS
(VARIABLES) C7=C10.

On the basis of percentage responses by operatives to the above suggestion, there is an
overwhelming support for the view that safety performance is a function of procedural factors
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(variables) in the construction industry (89 percent of the operative sample supported the

argument).

However, statistical analysis based on chi-square test and correlation coefficient failed to support

the sub-hypothesis.

As only three of the seven null-hypotheses subjected to critical statistical analysis rejected the
null-hypothesis, and the remaining four supported them. It is reasonable to conclude therefore that
there is only a partial correlation between the procedural variables examined and safety per-

formance (see Table below).

Procedural Variables vs. Safety Performance Variables Test of

Significance: Operative Data C7 = C10

Provision of | Non-use of | Protective Familiarity Provide Safety Safety
Protective Protective Equipment | with use of Safety Manual + | Induction -
Safety Safety etc. Safety Manual - Induction | no manual
Clothing etc. Clothing Equipment | no manual
Safety p=0.001 p=0.25 p=0.001 p=0.20 p=0.05 p=0.001 p=0.020
Performance
sign not sign sign not sign not sign sign not sign
TABLE 4.5f: LEVEL OF ASSOCIATION - TEST OF SIGNIFICANT -
PROCEDURAL VARIABLES

4.5.6 Sub-hypothesis 6:

Cl1 = SAFETY PERFORMANCE IS A FUNCTION OF ORGANISATIONAL (VARIABLES)
FACTORS - C10 =C8.

Null-Hypothesis 6.1:

THERE IS NO RELATIONSHIP BETWEEN SAFETY PERFORMANCE AND
WORKER-MANAGEMENT RELATIONSHIPS ON SITE.

Like most human relationships, workers and management site relationships were assumed to have

some influence on safety management and hence, safety performance on site.
Statistical analysis of the date supported the above assumption, but rejected the null-hypothesis.

Results of chi-square test and correlation coefficient found a very strong association between safety

performance and worker-management relationships (see Table 4.48 in Appendix. significant at
p=0.001).
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Null-hypothesis 6.2:

THERE IS NO RELATIONSHIP BETWEEN TRADE UNION INVOLVEMENT 1IN
SAFETY, AND SAFETY PERFORMANCE.

The general view that Trade Union involvement in safety on site would lead to accident reduction

was shared by 61 percent of the sample.

However, chi-square test and correlation coefficient of the data did not support the original view.
Rather, the statistical analysis supported the null-hypothesis that there is no relationship between
Trade Union involvement with safety and safety performance. The above argument though valid

statistically, is not in-keeping with industry's view at the time of the Longitudinal Study and other
research (see Leather (1983), Sawacha (1982) (unpublished) ).

Null-hypothesis 6.3:

THERE IS NO RELATIONSHIP BETWEEN SUB-CONTRACTOR SAFETY
BEHAVIOUR AND SAFETY PERFORMANCE.

Sub-contractors were perceived by 71 percent of the sample to be less careful and thoughtful about

safety on site than main contractors

Whilst this view was also supported by the correlation coefficient analysis, it was rejected by the
chi-square test (see Appendix K). This indicates that chance may have played a part in the overall

outcome of the analysis and a firm conclusion cannot be drawn from this result alone. The

null-hypothesis was supported by the chi-square test only.

The null-hypothesis 6.4:

THERE IS NO RELATIONSHIP BETWEEN HAVING SAFETY REPRESENTATIVES
ON SITE AND SAFETY PERFORMANCE.

Chi-square test and correlation coefficient analysis reject the above argument (significant at
p=0.01, see Tables 4.51 in Appendix), thus indicating an association exists between having a well

trained and experienced safety representative on site and safety performance.

This outcome contrasts with the null-hypothesis 6.2 above, which moderately supported the
argument that there is no relationship between Trade Union involvement in safety and safety
performance. It is considered that the explanation given regarding the role of 'chance' remains

valid in the first instance and not the latter.

The relationship between safety representatives and safety performance is well-evidenced in the
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industry both at site level and in previous research which validates the current findings (See

Sawacha and Langford (1984) ).

Null-hypothesis 6.5:

THERE IS NO RELATIONSHIP BETWEEN MANAGEMENT AND WORKERS'
CO-OPERATION ON SAFETY AND SAFETY PERFORMANCE.

Evidence from the chi-square test and correlation coefficient rejects the null-hypothesis and found
an association to exist between management and workers' co-operation on safety and safety

performance (see Table 4.52 in Appendix K, significant at p=0.001).

This result is similar to that found in null-hypothesis 6.1 establishing a correlation between

worker-management relationships and safety performance on site (see Tables 4.48 in Appendix,

significant at p=0.001 respectively).

Null-hypothesis 6.6:
THERE IS NO RELATIONSHIP BETWEEN HAVING SAFETY COMMITTEES INPUT
/ ROLE IN SAFETY AND SAFETY PERFORMANCE.

Statistical tests showed significant results indicating an association between safety committee
input/role in safety and safety performance (see Table 4.53 in Appendix K, significant at p=0.005).

This result therefore rejects the null-hypothesis stated above, and does not support the argument.

The result is also logical in that, like null-hypothesis 6.4 above, the outcome clearly illustrates
beyond reasonable doubt that both safety representatives and safety committees have an essential
role to play in enhancing safety performance in the construction industry. The only proviso is that

they are adequately trained and experienced in their duties as specified by the 1974 Act and all

associated Regulations, since 1974.

lI-hypothesis 6.7:
THERE IS NO RELATIONSHIP BETWEEN WORKERS' BELIEFS IN OR
PERCEPTION OF THEIR COMPANY'S SAFETY EFFORTS AND THEIR SAFETY
PERFORMANCE.

Chi-square test and correlation coefficient supports the null-hypothesis (not significant, see Table
4.54 in Appendix), and it is logical that the perception of a company's safety efforts is not related to

safety performance. It should be seen to be serious, rather than just paying 'lip service', through

results.
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Null-hypothesis 6.8:
THERE IS NO RELATIONSHIP BETWEEN FREQUENT SAFETY TALKS BY
MANAGEMENT AND SAFETY PERFORMANCE.

Statistical tests showed no significant results which supported the null-hypothesis (see Tables of
correlation coefficient and chi-square test 4.55 in Appendix) and that there is no relationship

between frequent safety talks and safety performance.

However, it is interesting to note the moderate correlation between safety talks given by managers

to operatives and safety performance, indicating some degree of association, albeit it not strong.

Null-hypothesis 6.9:
THERE IS NO RELATIONSHIP BETWEEN POSTER DISPLAY AND SAFETY
PERFORMANCE.

Chi-square tests and correlation coefficient rejects the above argument that there is no relationship
between display of safety posters on site and safety performance (not significant, see Tables 4.56,
Appendix K). The only proviso is that they must be legible, and kept clean at all times.

45.6 (a) Conclusion of Sub-hypothesis 6:

SAFETY PERFORMANCE IS A FUNCTION OF ORGANISATIONAL (VARIABLES)
FACTORS - C10 vs. C8.

Statistical tests showed that several of the selected nine organisational variables had a strong level

of correlation with safety performance. These were:

) Worker-management relationships;
(i) Sub-contractor safety behaviour;

(iif)  Safety representative presence on site;
(iv) Management-workers' co-operation;
W) Safety Committees safety input;

(vi) Safety talks by managers/supervisors;

(vit)  Display of safety posters on site.

However, the other remaining variables did not show sufficient evidence for such a relationship.

These were:

(i) Trade Union involvement with safety;

(ii) Workers' beliefs in company safety efforts.

Both had significant correlation but low chi-square results.
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Despite the low score of the above two variables, it could be concluded that safety performance is a
function of organisational (variables) factors. Although the conclusion is logical, it must be
emphasized that the number of variables selected to test organisational variables are not in
themselves wholly definitive. Other variables could equally have been chosen to represent
organisational factors, without affecting the results. For example, site organisation, gang size or

make-up, management style etc. (see Table below for results).

Organisational Variables vs. Safety Performance Variables

Test of significance : Operative Date - C8 = C10

Worker Trade Sub- Safety | Worker | Safety | Workers' | Safety Safety
Mgt. Union |contractor| Reps. | Mgt. Co- | Cttee | beliefs of | Talks Posters
Relation- | involve- | Safety operation Co's
ship ment | Behaviour efforts
Safety p=0.001 | Not sign p=0.02 p=0.01 p=0.001 |p=0.005| Notsign | p=0.01 | p=0.005
Performance
TABLE 4.5g: TEST OF SIGNIFICANCE - ORGANISATIONAL
VARIABLES

4.5.7. Sub-Hypothesis 7:

C1 =SAFETY PERFORMANCE IS A FUNCTION OF ENVIRONMENTAL
(VARIABLES) FACTORS = C10 vs. C9.

ull-Hypothesi

THERE IS NO RELATIONSHIP BETWEEN CLEAN AND TIDY SITES AND SAFETY
PERFORMANCE:

Chi-square test and correlation coefficient .showed very strong associations between clean and tidy
sites and safety performance (highly significant, see Table 4.57 in Appendix) and hence rejects the
null-hypothesis that there is no relationship between clean and tidy sites and safety performance.

The above argument is therefore invalid. This means that clean and tidy sites have the effect of

reducing accident levels.

Null-hypothesis 7.2:
THERE IS NO RELATIONSHIP BETWEEN JOB SKILLS AND KNOWLEDGE AND
SAFETY PERFORMANCE.

Chi-square test and correlation coefficient again showed very strong association between job skills
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and knowledge and safety performance, and therefore rejects the above null-hypothesis (significant
at p=0.001, see Tables 4.58 - Appendix K), This means that the more skilful and knowledgeable
about the job in hand the better the individual safety performance.

Null-hypothesis 7.3:
THERE IS NO RELATIONSHIP BETWEEN UNTIDY SITES AND SAFETY
PERFORMANCE.

Again chi-square test and correlation coefficient showed very strong association between untidy

sites and safety performance, and hence invalidates the above null-hypothesis (see Table 4.59 -

Appendix, significant at p=0.01).

This result also validates the result found in null-hypothesis 7.1 above. The indications from these
results illustrates that clean and tidy sites can improve safety performance whilst untidy and less

well-organised sites have the opposite effect.

Null-hypothesis 7.4:
THERE IS NO RELATIONSHIP BETWEEN CO-OPERATION BETWEEN WORKERS
ON SITE AND SAFETY PERFORMANCE.

Statistical analysis of the data showed no support for the null-hypothesis that there is no

relationship between co-operation between workers and safety performance. Therefore the above

argument is rejected.

On the contrary, the results showed strong correlation between workers co-operating with each

other and safety performance (see Table 4.60, Appendix K, significant at p=0.001).

The significance of this result is that where workers worked together in harmony with one another,
there is the likelihood that an improved level of safety performance will be achieved, as opposed to

where an atmosphere of non-co-operation prevails.

Null-hypothesis 7.5:

THERE IS NO RELATIONSHIP BETWEEN PROVISION OF COMPANY
INSTRUCTIONS ON THE USE OF HARMFUL SUBSTANCES AND SAFETY
PERFORMANCE.

The null-hypothesis was supported by chi-square test and correlation coefficient, and the above
argument is therefore valid (not significant - see Tables). This argument was based on the provision
of COSHH and it is possible that the newness of the COSHH Regulations at the stage of research
may have accounted for the result. This is because the operatives may not have been too aware of
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the implications of the Control of Substances Hazardous to Health Regulations at the time.

Null-hypothesis 7.6:

THERE IS NO RELATIONSHIP BETWEEN MANAGER/SUPERVISOR SAFETY
BEHAVIOUR (BY EXAMPLE) AND SAFETY PERFORMANCE.

Null-hypothesis was rejected by chi-square test and correlation coefficient, and the above argument

is therefore invalid (see Table 4.62, Appendix).

This is a surprising result as both operatives and managers were consistent in their beliefs that

operatives would "toe the safety line" always, provided supervisors and managers showed a good

example.

Null-hypothesis 7.7:
THERE IS NO RELATIONSHIP BETWEEN PLANNED AND ORGANISED SITES
AND SAFETY PERFORMANCE.

Chi-square test and correlation coefficient showed no support for the null-hypothesis, and the

above argument is therefore not valid (significant at p=0.001, see Table 4.63 - Appendix K).

The result is very logical as it supports the outcome for null-hypothesis 7.1 and 7.3 respectively in

that clean and tidy sites are more likely to be the ones which are well-planned and better organised

thereby enhancing safety performance.

ull-hypothesis 7.8:

THERE IS NO RELATIONSHIP BETWEEN WORKER CAREFULNESS AND
ALERTNESS ON SITE AND SAFETY PERFORMANCE.

Statistical analysis of the data did not support the null-hypothesis that there is no relationship

between worker carefulness and alertness on site and safety performance.

The above argument is thus invalid, as it is rejected by the results of chi-square test and correlation

coefficient (see Tables 4.64 - Appendix K),

45.7. (a) Conclusion of Sub-hypothesis 7:

SAFETY PERFORMANCE IS A FUNCTION OF ENVIRONMENTAL (VARIABLES)
FACTORS.

Out of the eight selected environmental variables, only one supported the null-hypothesis; the
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remaining seven had strong associations with safety performance and therefore suggest support for

the above sub-hypothesis.

The variables which showed support by virtue of chi-square test and correlation coefficient were:

6) Clean and tidy sites;

(ii) Job skills and knowledge;

(iii)  Untidy sites;

(iv)  Workers co-operation with each other;

) Manager/supervisor's safety behaviour by example;
(vi)  Planned and organised sites, and

(vii)  Worker carefulness and observance or alertness.

(see Tables below)

Environmental Variables vs. Safety Performance Variables -

Test of Significance : Operative Date C9 vs. C10

Clean & | Job skills & | Untidy | Worker co- | Company | Manager | Planned & Worker
tidy sites | knowledge | sites | operation | COSHH | etc. safety | organised | carefulness

info. by example sites etc.
Safety p=0.01 p=0.001 p=0.01 | p=0.001 not sign p=0.01 p=0.001 p=0.01
Performance
sign sign sign sign sign sign sign

TABLE 4.5h TEST OF SIGNIFICANCE - ENVIRONMENTAL VARIABLES

NOTE: Figure 4.5 below shows the Established Correlation Coefficient of Operatives' Attitudes
Annotated on the Research Model.

4.6. C2 : The Pattern of Behaviour of Site Managers and its Comparison with Those of

Operatives - Test of Significance

The previous statistical analysis investigated the relationship between each of the selected variables
or factors and safety performance as illustrated in the research model (see Table 3.8 above in

Chapter 3). The results of the individual analysis are discussed above.

This section however, reports the pattern of behaviour of site managers as concluded from the
research data and compares it with the results of operative data analysis (see Appendix L ). It also
investigates the differences in pattern of behaviour (if any) between site managers and operatives.
The level of significance between both sets of data was measured using the chi-square analysis, and

the results of the tests are discussed below.
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4.6.1.

Main sub-hypothesis 8 : C2 = Attitudes of Operatives towards Behavioural

Environmental (Variables)/Factors differ from those of Site Managers

Null hypothesis 8.1: There is no historical difference in attitudes between operatives

and site managers = C3 vs, C1 & C2

Examining the research data in respect of age, experience, occupation and training of both

operatives and site managers, and those of previous researches as discussed in 4.5.1 above

indicates support for the above null hypothesis.

The impact of age, experience, occupation and training is similar for both parties, and are found to

be highly incidental to safety performance in most industries including the construction industry
(Refer Churns (1968), Schulzinger (1956), Grew (1958), Haddon, Suchman & Kline (1964),
Leather (1983) and Vant (1986) ).

(2)

(b)

(©)

(d

(e)

®

Null hypothesis 8.2 : There is no economic difference in attitudes between operatives

and site managers = C4 vs. C1 & C2

Chi-square analysis (test) indicates support for the view that bonus systems lead to reduced
concern for safety on site (where C4 vs. C1 & C2, and 2 = 2.82 - not significant - see
Tables in Appendix L/1 ) . Leather 1983) had similar research findings.

Statistical analysis of operative and S.M. data showed strong support and association for
the argument that Need to meet commercial requirements of profits influenced safety
organisation on site' (see L/1).

The result of chi-square test of significance showed that the view that 'bonuses lead
supervisors to turn a blind eye to safety hazards' is valid, according to the response of
operatives and site managers (see Tables in Appendix L/1, where C3 =Cl & C2, and 2 =
64.60 significant). Shimmin et al (1982) and Leather (1987), also found similar results.
Statistical test of operative and site managers' response data showed that 'more training in
safety leads to significant improvements in safety standards (see Tables in Appendix L/1,
where C3 = C1 & C2, y? = 21.68 significant at p = 0.001). Abeytunga (1979) reached a
similar conclusion.

‘Safety bonuses improve safety performance'. This statement was supported by the
cross-data analysis of the operative and site managers, and found the result to be significant
(see Tables in Appendix L/1, where x2 = 25.75 significant, and C3 = C1 & C2).

Chi-square test of significance validates the view that productivity drives with built-in
safety incentives improve safety performance. (see Tables in Appendix L/1 where x2 =
19.10, significant, at p=0.001, and C3 = C1 & C2).

135



4.6.2.

(2)

(®)

(c)

(d)

(e)

¢y

4.63

(a)

(b)

(©)

Sub-hypothesis 9 : C2 = Attitudes of operatives towards psychological variables)
Factors differ from those of Site Managers

Null hypothesis 9.1 : There is no psychological difference in attitude between

operatives and site managers = C5 vs. C1 & C2.

Chi-square test showed no support for the argument that 'increased safety awareness
influences safety performance (not significant, see Tables in Appendix, where- ¥? =
2.53,C5=C1 & C2).

Statistical analysis of operative and S.M. data showed support for the view that 'workers'
behaviour on site influences safety performance' (where C5 = C1 & C2, y*> = 11.20
significant - see Table in Appendix L/2 ).

Chi-square test showed very strong significance for the view that 'workers' perception of
the Building work as tough and dangerous influences risk-taking behaviour' in the building
industry (see Tables in Appendix L/2; where C5 = C1 & C2; y* = 102.98, highly
significant) refer Leather (1987), Pirani (1976).

Chi-square test showed that the view that 'safety training and up-dating increases safety
awareness and hence safety performance' (see Table in Appendix L/2 ; where ¥ = 6.24,
significant).

Statistical analysis showed no support for the view that 'safety is a matter of commonsense'
(where 2 = 1.58, not significant, C5 = C1 & C2) The argument that safety is a matter of
commonsense is not valid.

Chi-square test indicated no support for the argument that 'site managers' safety attitudes

influenced workers' safety attitudes' (see Tables where y2 = 2., not significant C5 =C1 &
C2).

Sub-Hypothesis 10 ; Attitudes of Operatives towards procedural variables differ from
those of Site Managers

Null hypothesis 10.1 : There is no procedural difference in attitude between operatives

and site managers.

The argument that 'provision of protective safety clothing / equipment leads to safety
awareness was found to be significantly valid by the chi-square test (see Tables in
Appendix L/3; where %2 = 8.86 significant; C7 = C1 & C2). This is a logical finding as the
provision of those safety items alone in itself does not affect attitudinal influences, but only
provision of training and usage which does.

Chi-square test showed support for the statement that 'workers failure to use protective
safety clothing and equipment etc., be sanctioned in order to improve safety discipline on
site' (see Table in Appendix L/3 where y2 = 3.45 significant - C7 = C1 & C2).

Chi-square tests supported the argument that 'providing new workers with safety manuals,
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(d)

4.6.4.

(@

(b)

(©)

(d)

followed by induction, improves safety performance' (see Table in Appendix L/3, where %,

2 =7.34, significant, C7 = C1 & C2).

Statistical analysis showed support for the view that 'belief in receiving safety instructions
on joining a new firm improves safety awareness' (where %2 = 5.66, significant at p = 0.02,

C7 =Cl1 & CA. see Tables).

Sub-Hypothesis 11: Attitudes of Operatives towards Technical Variables differ from

hose of Site Manager:

Null hypothesis 11.1 : There is no technical difference in attitudes between operatives

and site managers

Operatives and site managers' data analysis indicates that the above argument is highly
significant, and hence supports the null hypothesis (significant where 2 = 22.38, and C6

= Cl1 & C2 - see Tables in Appendix L/4).

Chi-square test showed a very high significance towards the argument that 'workers' ability
to spot safety hazards on site leads to reduced accidents.’ This means that hazard
knowledge and hazard spotting/ identification should be encouraged as part of standard
safety training at all levels of the industry from operatives to senior management. Such
training and experience should pay rich dividends by creating risk-awareness and accident
reduction as suggested by the statistical test (where 42 = 41.54 high significant, and C6 =
Cl & C2).

Chi-square test showed no support for the statement that ‘commonsense and building
experience alone is sufficient for driving dumpers and scaffolding erection on site'.

This result means that driver training to acquire the relevant driving skills are a prerequisite
for driving dumpers, mobile plant and for scaffolding erection. It rejects the view that
commonsense and building experience alone was enough (see Table in Appendix L/4 ,
where %2 = 69.59, highly significant; C7 =C1 & C2).

The argument that 'hazard identification equals less accidents on site' was shown to be
highly significant by the chi-square test (where x> = 21.05 significant - see Tables in
Appendix L/4, C7 =C1 & C2).

The same explanation for (b) above is applicable to this result. It could logically be proposed

therefore, that hazard knowledge creates hazard awareness, and that such awareness would lead to

hazard identification and result in fewer accidents.

4.6.5.

Sub-Hypothesis 12: Attitudes of Operatives towards Organisation variables differ

rom th f Site Managers

Null-hypothesis 12.1 : There is no organisational difference in attitudes between
operatives and site managers.
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(a)

(b)

©

(d)

(e)

®

4.6.6

(a)

Worker-management relationships on site was seen by operatives' and site management to

be highly significant. This was the result of chi-square analysis which indicated association

between worker/management relationships and safety performance (see Tables in

Appendix L/5, where %2 = 12.85, significant, and C8 = C1 & C2).

Similarly, statistical analysis of operative data (discussed above under null hypothesis 6.1),

showed a high correlation of 0.754, and a chi-square test significant at p = 0.001,

confirming the strong association between worker-management relationships and safety

performance.

Comparison of data analysis of operatives and site management showed agreement towards

the argument that 'Trade Union involvement in safety reduces accidents on site' (see tables

in Appendix L/S, where 42 =17.07, significant, and C8 = C1 & C2).

Chi-square test showed that workers safe-working systems and management co-operation

was significant indicating comparison from operatives and site management (see Tables in

Appendix L/5 , where x2 = 25.42, highly significant C8 =C1 & C2).

The same explanation for argument (a) above can be said to apply to this result  This

means that in order to achieve improved safety performance a workable level of
co-operation between operatives and site management must prevail as well as having safe
working systems in place.

Chi-square test showed that operative data and site management data were in agreement
that 'having safety committees improves safety standards (see Table in Appendix, wherey?

= 22.61 significant and C8 = C1 & C2).

This confirms the argument in (b) above as valid for both cases.

The result of data analysis of operatives and site management seems to suggest that when
operatives and site management discuss safety matters regularly, it has the effect of
improving safety awareness and hence safety performance (see Table , Appendix L/5,
where %2 = 4.58, just significant, C8 = C1 and C2).

Chi-square test of operatives and site management data showed agreement between both
groups that 'management safety attitudes determine or shape workers' safety behaviour as

far as safety is concerned (see Table in Appendix L/5, wherey? = 17.37 significant and C8
=Cl & C2).

Sub-Hypothesis : Attitudes of QOperatives towards Environment or External Variables
differ from those of Site Managers

Null hypothesis 13.1 : There is no environmental difference in attitudes between

operatives and site managers.

Statistical analysis of data showed that both operatives and site managers are in significant
agreement that 'unity building sites lead to accidents’ (see Table in Appendix L/6, wherey?
= 17.06, significant, and C9 = C1 & C2).

Similar conclusions were found by Leather (1987) see reference.
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(b) Chi-square test confirmed very high significance between operative and site management
attitudes - thus agreeing that 'good job planning and site organisation lead to fewer
accidents' (see Table in Appendix L/6 where 32 = 50.17, significant and C9 = C1 & C2).

©) Chi-square test again showed that 'workers who know their jobs, and are thoughtful of the
way they work, have fewer accidents (see Table in Appendix L/6, where 2 = 44.83,
significant and C9 =C1 & C2).

Leather (1987) reached a similar conclusion (see ref. in bibliography).

4.6a Conclusions of Sub-hypothesis 8 : C2 = C1 : Attitudes of operatives towards
behavioural and environmental variables differ from those of site managers

The statistical analysis (chi-square tests) for this section compared the pattern of behaviour (safety
attitudes) of operatives to that of site managers in respect of the various 'behavioural and
environmental' variables as considered in the research model illustrated in Figure 3.8 above. It
investigates whether differences existed between the pattern of behaviour of operatives and site

managers towards those behavioural and environmental variables shown in Figure 4.5 above.

The results of the statistical analysis are shown in Appendix L/4 and Appendix L/ S at the back of
this thesis.

An examination of the results as detailed above in this Section 4.6, leads to the following

conclusions:

1. There are no differences between operatives and site management attitudes towards

historical variables in respect of:-

(@)  Age

(b) Experience (i.e., in-company and industry-wide experience);
©) Occupation and trade/craft, and

(d) Training.

All the above were found to impact upon safety performance.

2. There are no differences between operatives' and site management attitudes towards
economic variables in respect of :
(a) Bonus systems - not significant;
(b) Effect of commercial needs - significant;
(©) Safety training - significant;
(d) Safety Bonuses - significant;

(e) Productivity drive with safety incentives - significant = 0.001.
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There are no differences between operatives' and site management attitudes towards

psychological variables in respect of:-

(a)
(b)
(©)

(d
(e)
®

Safety awareness and safety performance - not significant;

Workers' safety behaviour - significant;

Workers' perception of the building industry as tough, dangerous and risk-taking
behaviour - highly significant;

Safety training and periodic up-dating - significant;

Safety is a matter of commonsense only - not significant;

Site managers' safety attitudes - not significant.

There are no differences between operatives' and site managers' attitudes towards

procedural variables in respect of:-

(2)
(b)
(c)

(d)

Provision of protective safety clothing and equipment significant;

Workers' failure to use protective safety clothing and equipment - significant;
Provision of safety manuals to new entrants to the industry together with safety
induction - significant;

Provision of safety instructions and up-date on transferring from one company to

another (each time) - significant, p = 0.02.

There are no differences between operatives' and site managers' attitudes towards technical

variables in respect of:-

()
(b)

(c)

Having knowledge of hazards on site, and safety performance highly significant;
Workers' ability to spot or identify safety hazards on site and accident reduction-
highly significant;

Commonsense and building experience enough to drive dumpers and mobile plant
- significant only in terms of agreement that training and certification is relevant

when driving on site, and in the erection of scaffolding.

There are no differences between operatives and site management's attitudes towards

organisational variables in respect of:-

(a)
(b)
(©)
(d
(e)
®

Worker-management relationships - significant;

Trade Union involvement in safety arrangements on site significant;
Workers-management co-operation and safe working systems highly significant;
Having safety committees in an organisation - highly significant;

Managers' and supervisors' regular safety briefings on site significant;
Management's behaviour on safety (attitudes) as a source of influence on workers'

safety attitudes - significant.

There are no differences between operatives' and site management attitudes towards

environmental variables in respect of:-
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(a) Untidy building sites and accident occurrence - very significant;

(b) Good job planning and site organisation in relation to accidents - highly significant;
(©) Workers who know their jobs and who think about the way they work in relation to

accidents - highly significant.

4.7 THER ANALYSI
OBJE

The main aim of the study is to strengthen the current analysis of the data and to meet the following

objectives.

i) To identify primary safety attitudes variables which were strongly correlated with safety
performance;

ii) To identify secondary variables which were loosely or unconnected to safety
performance;

iii) To apply multivariate analysis to isolate key variables which enables influences of the

variables upon one another to be partialled out.

ANALYTICAL APPROACH

The initial approach discussed above is based on bivariate analysis and involves correlating
individual variables with a safety performance factor and chi-square tests were used to test the
significance of the relationship. Without the use of multivariate analysis, intercorrelation between

variables have not been accounted for and redundant variables have not been identified.

As a result of this limitation, multivariate analysis is used to strengthen the data analysis as

indicated in objective three above in this section of further analysis.

COMPUTER HARDWARE/SOFTWARE

The multivariate analysis was conducted on an IBM compatible 80486 personal computer with a
processor speed of 33 MHz, RAM of 16 MB, 340 Mb hard-disk, SVGA colour display, preloaded

with MSDOS version 6.2 operating system and windows 3.1 graphical environment.
SPSS for Windows was selected as the main data analysis software due to the following reasons:

Very widely distributed in educational establishments, research institutions and industry

Windows interface render user-friendliness, ease of use, and facilitates data exchange
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between Windows applications
Offers a very wide range of analysis and presentation tools

Well documented with manuals and books published by an independent publisher which

ensures availability in bookstores

Proven and well developed software with technical support from distributor

Offers portability across various computer platform

Excel for Windows was also used on various occasions for data manipulation and presentation.

4.7.1

PRIORI ANALYSI

Operative attitudes data from 126 respondents were examined for accuracy of data entry, missing

values, and fit between their distributions. The 56 variables identified together with 2 variables

used in measuring safety performance were examined separately.

Preliminary Data Screening

Unusual Data

iii)

Data with exceptionally large values were suspected to be caused by entry error.
Variable C19, CARES, was found to contain a value of 22, variable C53, SENSE,
contained 22 and 44, and variable C87, PLAN, had value of 33. In all cases, the obscure
data were truncated by one digit and thus 22 becomes 2 and so on. Another possible
entry error was detected in variable C88, AVOID, with a value of 7. The case was

replaced by a value of 1.

Cases with 0 values were assigned a value of 3 as 3 represent the ‘don’t know’ category
in the questionnaire. Variables which contained 0 values include HELMET (C39),
TIDYSITE (C81), SAFEINSP (C89).

Certain safety performance variables contain data values close to their variable labels,
for example, variable C97, PLATFORM, contained value of 97. A value of 7 was
assigned to replace the exceptional values. Other variables which contained similar
abnormal data include ROOFS (C98) and SHOES (C99).

Defining Data Variable

One new composite variable was created to represent the overall safety performance factor as a
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single measure which embraces the summation of all individual safety performance factor (C97 -

C109):

PERFORM = PLATFORM + ROOFS + SHOES + HEIGHTS + COLLAPSE + EYES + FALLS
+ LADDERS + HOLES + CRANE + TRANSPOR + FIRE + SHOCKS

All changes to the original data file were highlighted in the spreadsheet of Appendix I.
Fine-Tuning File Structure

As multiple regression analysis was expected to be employed, categorical variables without ranking
was deleted from the data file, leaving only ordinal variables present in the file in order to facilitate

further analysis to be carried out.

Normality

Skewness and Kurtosis of variables including the combination variable PERFORM are tabulated to
examine normality of variables. Significance tests for both Skewness and Kurtosis that test the
obtained value against the null hypothesis of zero can be carried out. The p-values for two-tailed

test are tabulated along with the Skewness and Kurtosis. (Refer Appendix )

The research involves a relatively large sample size and consequently conventional alpha levels
used for the evaluation of the significance were not employed in this study. Instead, the p-values of
the variables were examined together with their expected normal probability plots and detrended
expected normal probability plots. Variables with exceptionally large Skewness or Kurtosis, or

both, were further investigated with normal distribution overlaid frequency histograms.
Non-normal variables identified are as follows:

Data Transformations

Transformation equations were assigned to render the data distribution normal. The equations for
non-normal variables were determined by visual examination of the frequency histograms and trial

and error.

ASBESTOS
The data showed a high degree of positive Skewness (2.5749) and leptokurticity (9.2013). The

following transformation equation was used to obtain normality:

1

T_ASBEST=3+—m—
25— ASBESTOS
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The transformed variable, T _ ASBEST, shows a moderate degree of negative skewness (-0.539)
and leptokurticity (2.411).

80{
604
404
20{
Std Dev=.72
Mean=14
: Kisiiits a6 00 o
10 20 30 40 50 10
ASBESTOS T_ASBEST

LIKE
The Variable has a high degree of positive skewness (4.068) and a very high degree of

leptokurticity (24.738). A similar inverse function to equation (1) was applied to transform the
data:

T_LIKE=24+—""-
- 25-LIKE

The transformed variable, T _ LIKE, has skewness of 1.6 and a kurtosis of 1.326.

Std Dev = 51
Mean =12
N=12600

40 50

T_LIKE

SAFETY
The variable exhibits a high degree of positive skewness (2.271) and leptokurticity (6.100). An

inverse function was used to modify the variable:

T_SAFETY =3+ ————
25— SAFETY

The transformed variable, T _ SAFETY, reveals a negative skewness (-0.537) and a moderate
kurtosis of 2.158.
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T_SAFETY

PERFORM
The newly defined aggregate variable has strong skewness (2.728) and leptokurticity (8.854). A

trigonometric function was used for the transformation:

_( PERFORM xn
T PERFOR=191+s —

After transformation was applied, the variable T _ PERFOR has Skewness of 0.382 and a kurtosis
0f 0.769.

Std Dev=533
Mean = 16.9
N =128.00

Std Dev=520
Mean=26
N=126 00 0,

'DD 25 50 75 10012515.017.520.022.525027.5 30.0
PERFORM T_PERFOR

Multicollinearity

The correlation matrix of the 56 variables in Appendix K1 demonstrates a moderate to high
intercorrelation among the variables (in excess of 0.30). As a result, correlating between individual
variables and the safety performance may lead to distorted result. Factor analysis was employed to

combat the problem. The full analysis will be presented in the next section.

4.7.2 FACTOR ANALYSIS

Factor analysis (or Principle Component Analysis) was utilised to eliminate multicollinearity
problem discussed in the previous section by producing uncorrelated factors or components from
the original variables. Another advantage of employing the method is that large amount of
variables can be reduced to a small number of factors, which concisely describe the relationships

between the variables and the safety performance factors.

Factorability

Test of factorability was performed on SPSS for Windows. Using the Bartlett’s Sphericity Test of

which the null hypothesis Hp, supposes variables not correlated and therefore unsuitable for factor
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analysis, the value obtained was 3093 with a significance of 0.00000.

Another test applied to confirm the factorability was Kaiser-Meyer-Olkin’s measure of sampling
adequacy. The ratio of the sum of squared correlations to the sum of squared correlations plus sum

of squared partial correlations was 0.57, which is just adequate for conducting factor analysis.

Extraction of Factors

Factor analysis was applied to the 56 safety attitude variables using principal components method
for factor extraction. As to decide the number of factor to retain, Kaiser’s rule was used to extract
factors whose eigenvalues were greater than 1. In order to verify the Kaiser criterion, variable
communalities were calculated and shown in the Final Statistics section of the Appendix. Since 54
of the 56 communalities are either greater than 0.7 or very close to 0.7, the default criterion is

accurate in identifying the true number of factors.

19 factors with eigenvalues greater than 1 which accounted for 71.7% of the total variance were
extracted, and listed overleaf. A scree plot of the eigenvalues was included in the Appendix which

presents the cut-off point graphically.
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Factor Matrix

Factor 1 Factor 2 Factor 3 Factor 4 Factor &5
AGE -.12346 -.04247 .53899 .47756 .14765
ASBESITE .06910 .24693 -.07871 -.02082 -.36278
AVOID .38744 .03571 .09705 .21393 -.03882
BANKSMAN -.06157 .02596 .01546 .04905 -.40667
BELIEVE .57358 .23441 .14737 -.21114 .06075
BLINDEYE .03694 .09871 .50958 -.39828 -.29246
BONUS .05479 -.08877 .32041 -.60888 -.10678
CAREFUL .16383 .06438 -.16134 .10202 .26601
CARES .20786 .06927 -.45423 .14209 .20768
CAUSE -.26288 .41404 -.38879 -.10663 .31447
COMMITEE .54582 .16070 -.22912 .18943 .00569
COOPERAT .41397 -.22450 -.03321 -.1l6648 .22674
DUMPER =.17985 .09230 .20469 .22193 -.01444
ENOUGH .17090 .09098 -.43131 .05936 .26821
EQUIP .68687 .22216 .07304 -.12657 .18339
ERECTOR -.19451 .51553 -.05763 .08089 -.06385
EXAMPLES .14347 -.02120 .19318 .00839 .50282
HANDLE .29024 .09970 -.26145 .05353 -.38962
HELMET .49052 -.10522 .11461 .08249 -.12299
INDUSTRY -.17226 .00277 .46553 .54147 -10966
INVOLVE .27734 .34706 .02470 .16943 -.31534
JOBS .27660 .12995 .17523 .24257 .09153
LESSACCI .46628 -.22924 .22168 .28590 -.17852
MECHAN .46025 -.58190 .18006 -.04553 .05001
MONEY .14237 .21442 .18048 .30843 -.33607
OPERATE .56187 -.28866 .02734 -.06509 -.00265
PLAN .55836 -.00776 .11392 .31028 .12018
POSTERS .43874 .04898 -.07390 .04711 -.04387
PRODUCT .43900 -.16527 -.33317 .13129 -.21255
PROPER -.22404 .44979 .08736 .16402 .25306
PROTECT .59082 .22410 .06267 .07547 -.00594
REDUCE .24054 .42604 .10661 -.06729 -.30676
RELATION .26517 .20863 .15158 -.00163 .17797
RISKS -.12659 -.00051 .05830 -.28110 .23857
RISKY -.30923 -.07674 .34461 -.03288 .32817
SAFEACT .35663 .07672 -.33280 .23295 -.15619
SAFEBOOK .71314 .29091 .14482 -.19314 .24038
SAFEINSP -.08582 .36656 -.32297 .04348 .29315
SAFEREP .58229 .12618 -.02638 .08967 -.15956
SCAFFOLD .54183 ~.20219 .07982 -.19183 .16941
SENSE -.29053 .31522 .06245 .19152 .01390
SERVICE .014893 -.03674 .36038 .60948 .21231
SITE -.08266 .27821 .24192 -.17791 .03860
SKILLFUL .15278 -.28260 .00948 -.02374 .21046
SUBCONT .40461 .04118 .07501 -.20963 -.06411
SUPERV .07668 .47792 .34555 ~-.07736 -.02052
T_ASBEST .25336 .04216 .01391 .08500 -.02066
T_LIKE .28272 -.16668 -.23953 .09604 -.16019
T_SAFETY .01079 .44786 ~-.17425 .12244 -.03568
TALK .73257 .34895 .17287 -.21132 .19484
TELL -.33395 .15010 -.08642 .21895 .07208
TIDYSITE .59277 -.24674 .02872 .12171 -.09802
TOXIC .09139 .16925 .13961 -.05866 -.18700
TRAINING .51302 -.15928 -.15586 .18243 .16681
WEAR .42839 .18587 -.12536 -.12465 .27008
WORKMATA .02376 .39023 .21027 -.23491 -.03411
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Factor 6 Factor 7 Factor 8 Factor 9 Factor 10

AGE .21635 -.28814 -.11424 -.24324 .07506
ASBESITE -.15399 .06431 -.11547 -.12454 -.12903
AVOID -.42617 .23526 -.01665 .15322 .11854
BANKSMAN .02605 .26244 -.02140 .10064 .13201
BELIEVE .04600 -.15458 -.15952 -.03233 -.08834
BLINDEYE .12323 .00491 .04702 .16626 .21611
BONUS .11301 .06620 -.31066 -.05181 .14671
CAREFUL -.03553 -.09686 .09420 .58590 -.20612
CARES .26108 .25542 -.24881 .15039 .15721
CAUSE .24092 -.24346 .07331 -.06939 .05525
COMMITEE -.23000 ~.18317 -.05704 -.03263 -.12473
COOPERAT -.04010 .05647 .13457 -.30123 -.23191
DUMPER .43646 .39656 .15825 .06734 -.05789
ENQUGH -.17673 .07514 -.10535 -.10967 .30916
EQUIP .13166 .10507 -.28192 .00667 -.25166
ERECTOR .00902 .35311 .14161 -.06052 .02021
EXAMPLES .22348 .26846 .17585 .09503 .21747
HANDLE .21888 .15886 .00903 -.25447 -.05015
HELMET .34963 .02222 -.25931 .15243 .05254
INDUSTRY .21628 ~.29043 -.16259 -.18832 .00760
INVOLVE -.20734 -.26423 .12649 .12993 .02113
JOBS -.52520 .10573 -.25667 -.03825 -.03007
LESSACCI -.19112 .20862 -.10376 .10755 .27987
MECHAN .03901 .04440 .28797 .14251 -.07246
MONEY -.03117 -.09747 .09830 -.05626 -.31341
OPERATE .04945 .03256 .28779 -.05272 .20522
PLAN -.08084 .36216 -.00235 .14030 .03386
POSTERS .23125 -.02953 .16368 -.11035 .41998
PRODUCT .13236 .17362 .01727 -.16271 .02646
PROPER -.27898 -.03210 -.13529 .18141 .08898
PROTECT .29750 .20924 -.20569 -.12379 -.33161
REDUCE -.00220 -.19446 .06933 .23001 -.02653
RELATION -.20053 .13422 .35755 -.24031 .29310
RISKS -.02793 .26931 .19026 -.02957 -.09294
RISKY -.02025 .16108 .02394 -.09005 -.24196
SAFEACT .26738 -.16320 -.06236 .21725 .01588
SAFEBOOK .14289 .03803 -.01930 -.09835 -.13262
SAFEINSP .22605 -.26855 .26272 .04633 .04045
SAFEREP .04328 -.23479 .33558 -.12412 -.00995
SCAFFOLD -.32696 -.18715 .16987 .03593 -.19071
SENSE .09311 .43223 .16846 .12803 -.00064
SERVICE .05302 -.12585 .15307 -.09077 .00833
SITE .18050 -.16206 -.12468 -.11446 .36778
SKILLFUL -.01948 -.26659 -.11435 .54176 .18297
SUBCONT -.03996 .03203 .41778 .01066 .21444
SUPERV .09849 -.04519 .09153 .27298 .10358
T_ASBEST -.04843 -.15369 -.00357 -.24314 .36160
T_LIKE .26884 -.03246 -.11665 .11428 .10776
T_SAFETY -.22616 -.00761 .06199 -.16190 .09997
TALK .09914 .02171 -.14418 -.03705 -.18918
TELL -.00900 .37065 .03934 .15378 -.05302
TIDYSITE -.08020 .14675 -.06010 .00123 .04818
TOXIC .09443 -.05523 .50111 .20075 -.25823
TRAINING .09888 -.15435 -.00241 .15816 .01421
WEAR -.14666 .04439 -.04131 -.21326 .08170
WORKMATA -.12988 .04744 -.22903 .20719 .18292
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AGE
ASBESITE
AVOID
BANKSMAN
BELIEVE
BLINDEYE
BONUS
CAREFUL
CARES
CAUSE
COMMITEE
COOPERAT
DUMPER
ENOUGH
EQUIP
ERECTOR
EXAMPLES
HANDLE
HELMET
INDUSTRY
INVOLVE
JOBS
LESSACCI
MECHAN
MONEY
OPERATE
PLAN
POSTERS
PRODUCT
PROPER
PROTECT
REDUCE
RELATION
RISKS
RISKY
SAFEACT
SAFEBOOK
SAFEINSP
SAFEREP
SCAFFOLD
SENSE
SERVICE
SITE
SKILLFUL
SUBCONT
SUPERV
T_ASBEST
T_LIKE
T_SAFETY
TALK
TELL
TIDYSITE
TOXIC
TRAINING
WEAR
WORKMATA

Factor 11

.03909
.03840
.08859
.32868
.26198
-.13132
-.13488
-.05482
-.10527
.02002
.18583
-.03361
.09488
.12238
-.13184
.10468
.06985
.23200
.11015
.03998
-.04021
-.23245
-.21313
.07551
-.00297
-.19716
-.19428
.10239
.09497
.32041
-.16634
-.00548
-.08808
-.20367
.07385
-.15620
-.04492
-.23206
.03768
.27334
.27101
.08944
.30289
.11011
.22172
-.22154
-.46001
-.03334
-.27885
.02134
-.12804
.10476
-.07863
.11083
.26690
.05587

Factor 12

.21135
.31948
.16046
-.07745
-.06494
.15013
.00258
.09286
.15081
.06411
-.04752
.12558
-.22497
.22218
-.11132
.11458
.10081
.27575
-.17199
.20845
-.21849
.11945
-.18806
-.00706
.12113
.06298
-.07793
-.00227
.19032
-.11319
-.12209
.21259
-.07276
.31731
.39788
.15928
-.12097
-.05533
-.25897
.14758
-.16917
.01721
.05324
-.02411
.10885
.12552
-.03942
.33606
.06155
-.07410
.01441
.12135
.16529
.21792
-.15720
.26962

Factor 13

-.03623
.36946
.01775

-.07514

-.14330
.14855
.15588
.03628

-.23452
.15909
.15690

-.17625
.04666

-.22405
.07961

-.04724
.16356
.21903

-.00579

-.02287

-.05130

-.09871
.02400

-.05763

-.24912

-.19011
.08774

-.32409
.08345

-.17765
.00712

-.15684
.20882

-.02179

-.06369
.16026

-.05051

-.09016

-.12622
.06341
.06948
.13359
.20798
.29498

-.05848
. 01547
.03000

-.16760
.33665

-.02511
.01732
.10226
.07350
.24179
.15077

-.32356
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Factor 14

.07112
.25035
-.14159
-.21383
-.02445
-.18275
-.03255
.03339
.10061
.03584
.08701
.23501
.06747
.15310
-.05624
-.06150
.21901
.22752
-.07625
-.16249
.15504
.04152
.09587
.01618
-.15086
.07061
-.10951
-.13069
-.34886
.00824
-.04308
.01273
-.03272
-.13820
-.21353
-.19262
.04917
-.17788
.12811
.03669
.03203
.04884
.29848
.01474
-.19241
.01664
.11313
.16427
-.22623
.06362
.26931
.21640
.22801
-.21336
-.28873
.03885

Factor 15

.09678
-.26773
-.17948

.36007
-.24313
~-.02189

.00419

.32225
-.03352
-.05202
-.12946

.19300
-.26221
-.07261

.03359
-.30806

.02828

.14707

.01863

.02297

.11651

.00469

.00660
-.09826

.04468

.16530
-.12040
-.17352
-.09739

.04332

.07918

.17979

.01855

.22938
-.10931

.09247
-.03513
-.07922
.01898
-.04076

.06016

.07380

.21807
-.17771
.15960
.01823
.15460
.03859
.19498
.07801
.22503
.11481
-.27526
-.05252

.17319
-.11827



AGE
ASBESITE
AVOID
BANKSMAN
BELIEVE
BLINDEYE
BONUS
CAREFUL
CARES
CAUSE
COMMITEE
COOPERAT
DUMPER
ENOUGH
EQUIP
ERECTOR
EXAMPLES
HANDLE
HELMET
INDUSTRY
INVOLVE
JOBS
LESSACCI
MECHAN
MONEY
OPERATE
PLAN
POSTERS
PRODUCT
PROPER
PROTECT
REDUCE
RELATION
RISKS
RISKY
SAFEACT
SAFEBOOK
SAFEINSP
SAFEREP
SCAFFOLD
SENSE
SERVICE
SITE
SKILLFUL
SUBCONT
SUPERV
T_ASBEST
T_LIKE
T_SAFETY
TALK
TELL
TIDYSITE
TOXIC
TRAINING
WEAR
WORKMATA

Factor 16

.06718
.13500
.11562
.24499
.15847
.06963
-.00158
.21588
-.18339
.17514
-.04624
.06252
-.00362
.07469
-.01359
.09800
-.05943
-.05677
.06057
.08717
.05004
.07406
.00971
-.05737
-.10352
-.00431
.03308
-.10354
-.05534
-.24484
.04979
.09451
.16657
.14486
.05187
-.17836
-.04891
.09151
.09725
-.01957
.25552
.05189
-.1557¢6
.27482
-.12006
-.24982
.12389
.52074
-.06220
.07391
.18201
-.18954
.09060
.33999
.09280
-.10470

Factor 17

.13754
-.14682
.14650
-.18693
-.02266
.18661
.19807
.09578
.21500
.11772
.14049
.26376
-.06821
.01588
-.06254
.13655
.14873
.02795
-.04939
.18091
.38537
-.14959
.06567
.00858
-.04610
-.23763
.16459
-.03356
-.10234
-.20030
-.07848
-.19520
-.26457
-.09108
-.02758
.10777
-.07296
-.21503
.06061
-.00207
.06412
-.10765
-.12956
-.11557
.25777
-.07942
~-.07566
-.04526
.09248
-.05324
-.01649
-.17707
.00285
-.12876
.11677
.03106

Factor 18

.03042
.07279
.12352
.12890
.05415
.03365
.07129
.00592
.07897
.00527
.10200

.28172

.03523

.19470

.07180

.22861
.04463

.06017
.31280
.09542
.24314
.10775
.20017
.11524
.10462
.20007
.24825

.23176
.02634
.02845
.07558
.07148
.12200
.40018
.00346
.08089
.06932
.12335
.16310
.14411
.03443
.19041
.02429
.08557
.17662
.00803
.08021
.07024
.05371
.01278
.01275
.17373
.16007
.22088
.01759
.00623
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Factor 19

-.17368
.20558
-.01770
-.17614
-.14555
-.09659
-.01933
-.13612
.03916
.17350
-.22519
.11439
.03877
.03613
-.00204
-.14584
-.03551
-.08146
.20128
-.06437
-.03261
-.12784
-.04573
.15857
.47114
-.09531
.06293
-.03968
-.15964
-.19058
-.08056
.12722
.17362
-.1l1846
.02843
.12652
.06262
-.07106
-.05686
.00378
.19020
.14328
.00594
.14551
.11288
-.12236
.08687
-.08701
-.03770
.00193
.11683
-.05321
-.24475
.00383
.07660
.26214



4.7.3 APPLIED FACTOR NAMES

The factor analysis generated 19 factors with eigenvalues greater than 1. These group of factors
are shown in the factor matrix in Section 4.8.4 above, and portrays various levels per variable
analysed. In order to give meaning to these results of factor analysis, and to relate them to the
research model, it is necessary to assign identifiable names to the group of factors in each league of
variables within each factor group. This is because the factors are aggregations of individual
variables. The variables with co-efficient values of 0.46 and greater, are considered significant at

0.95 percent confidence level.

The dominant variables have common characteristics relating to the Organisational aspects of
safety in construction. Where no dominant variable is found, then such factor is discounted in the

subsequent analysis. Discussion of the results can be seen in Chapter Five below.

1. FACTOR 1: Organisational Policy

Dominant variables listed within this category are those with factor co-efficient value of
0.46 and above.

These are:- Believe; Committee; Equip; Operate; Plan; Protect; Safebook; SafeRep;
Scaffold; Talk; Tidysite; Training; Helmet; Lessacci; Mechan; and have a score ranging

from 0.46 to 0.73 - significant.

The above results reaffirm the significance, and primary influence which the identified

dominant variables play in safety organisation and performance.
The results demonstrate the following:

a) BELIEVE: Where operatives believe that the company and management care
much about their personal safety, they are more willing to co-operate in ways that

improve safety performance in the organisation.

b) COMMITTEE: Companies with effective safety committees are more likely to
take steps that improve safety performance than those companies without. This
means that safety committees can play a positive role in the improvement of safety

performance.

c) EQUIP: This result indicates that the provision and use of the correct type of
equipment for a job, and the provision and use of safety protective clothing and
equipment are a pre-requisite for improved safety performance. They should be
trained in correct usage.
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d)

g)

h)

i)

k)

)

OPERATE: Companies must have a clear policy of only using trained plant
operators to operate plants on site, and operatives without suitable training to

operate particular plant types should have the right to refuse instructions to do so,

as part of safety policy.

PLAN: The result indicate that sites which are properly planned, jobs are more

likely to improve safety performance by reducing the causes of most accidents on

site.

PROTECT: This result confirms the significance of operatives wearing safety
protective clothing and equipment on site. It also agrees with the suggestion that
operatives who refuse to wear them should be punished some how by
management. The company must provide them to maintain standards, and effect

usage.

SAFEBOOK: This result confirms the importance of providing every construction
worker with a safety booklet or manual on joining a company, as company policy.
It shows that a brief safety induction to every new recruit on their first day or week

in a company will positively influence safety on site.

SAFETY REP: The result indicate that having a well trained and efficient Safety
Representative on site can improve safety performance on site. This is because
they can undertake fault spotting, and insist on corrective or remedial action being

taken, thereby reduce factors likely to cause accidents or incidence.

SCAFFOLD: The result indicate that a single contractor should be responsible for
scaffolding on a multi-contractor site, and that regular inspections and spot-checks
are imperative for good safety performance outcome on sites. It also confirms that
scaffolding erectors should be trained and that commonsense and building

experience alone is not sufficient.

TALK: This result indicate that site managers and supervisors must engage in
regular safety talks with operatives on site. It shows that sites where supervisors

and managers talk regularly to operatives have better safety outcomes.

TIDY SITE: Operatives believe that clean and tidy sites improve safety

performance, and that the opposite is equally true.

[RAINING: The result confirms that good training, and joint training of
operatives and site supervisors are relevant to good safety awareness, and that
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(g

those can lead to improved safety on site.

HELMET(etc): The provision of safety boots, helmet, and all safety equipment by
the company is seen as significant by operatives. This result ties-up with the

findings in (c) and (f) above.

LESSACCI: This result indicates that less accidents occur with workers who
know their jobs, and think about what they are doing during the work operation.
This means that the knowledge and competence of the operative of the job they
do, and their thoughtfulness about safety whilst doing it can influence their
personal safety performance. This result also illustrates that worker’s co-operation
with each other while working together can lead to less accidents. It may be that

they watch out for each other in order to get the job done.

MECHAN: The statement that workers should not be instructed to operate
mechanical plants without adequate operating and related safety training is up held
by the result. This result strengthens the outcome in (1) above indicating that a

sound training policy is essential to good safety performance in the industry.

FACTOR 2; Supervision and Equipment Mismanagement:

Dominant variables under this category include the following: Erector; Mechan; and

SuperV. They have values of co-efficient ranging from 0.46 to 0.58 respectively (see

table below).

a)

b)

c)

ERECTOR: The result refutes the suggestion that “steel-erectors do not need
training to become one”. Again, this outcome confirms the findings in (d), (i) and
(1) above.

MECHAN: This result has an inverse value of .58 which means that unsuitable
and defective mechanical plants on site use are a recipe for safety disaster on site,
as they can lead to accidents or incidence on site. This result is relative to the

result described in (0) above.

SUPERYV: This result indicates that supervisors positive safety behaviour on site
can influence operative safety attitudes. Because the supervisor is careful about
safety, it signals to the operative that the supervisor is serious about safety on site,

and that they are not likely to tolerate unsafe actions, or behaviour.

153



FACTOR 3: Indust rm

Dominant variables which fall within this league are: Age; Blindeye and Industry, and

have coefficient values of 0.466 to 0.539 (see table )

a)  AGE: The result indicate that the older the worker, the less risks they are likely to

take in the workplace.

b) BLINDEYE: This result has a coefficient value of 0.51, and indicates that
supervisors are more likely to turn a blindeye to worker’s taking unsafe chances in
job where productivity bonus are offered. This may be due to the pressure to

achieve or meet performance targets set by agreed programmes.

c) INDUSTRY: This result have a co-efficient value of 0.47 and therefore
significant. This result indicates that the nature of the industry itself generates its
own form of risks which must be taken into account in design, construction and

training programmes.

FACTOR 4: REWARD

The variables found to be dominant in this league are: Bonus; Industry; Service; and

Age; and have values of co-efficient ranging from 0.48 to 0.61.

Whilst industry, service and age have positive influences and are related to each other in
terms of familiarity with the industry processes, Bonus has inverse value. Bonus here

refers to safety bonus as opposed to productivity incentive bonus.

The result shows that payment of specified safety bonus will influence operatives to
work more safely in order to get it, whilst productivity bonus leads to some risks being

taken by faster working methods than working at their usual pace and care.

On the other hand, the older an operative, and the longer time spent in the industry, the
more likely such an operative may adopt safer working methods. This is provided

valuable experience and safety training have been regular throughout.

FACTOR 5: Management Behaviour

Leadership by example is the only primary and dominant variable in this group of

factors.

The result of 0.50 co-efficient value indicate that where managers and supervisors
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11.

16.

19.

display strong and positive safety leadership by good example, the operatives are more

likely to follow suit, and attempt to work safer as their leader.

FACTOR 6: Occupation

This outcome demonstrates that the nature of the job done has a dominant influence. It
indicates that most accidents on site can be avoided if workers understand their jobs, and

by being a little more careful and observant about what they are doing on site.
ACTOR 8: TOXI

Failure to provide suitable and adequate protection against exposure to asbestos, and
other toxic substances on site is seen as a significant variable in safety. The result has a

co-efficient value of 0.50 and is dominant.

FACTOR 9: Qualities

Personal carefulness and having the right skills for the job in hand is indicated to be a

dominant factor of influence in safety.

The result shows that the more skilful and careful a worker is about the job in hand, the

less likely they are to have an accident initiated by their actions.

FACTOR 11;: MATERIALS
SEE (8) ABOVE.
FACTOR 16: LIKE

This result indicates that likeness of the job in hand is a dominant variable. It means that
if a person likes the job they are doing, they take more interest, and are more careful

whilst doing it. Coefficient value 0.52.
A R19: MONEY

This result indicates that payment systems, and the value of financial earnings are

dominant variables.

If money is paid as an incentive to increase productivity, and meet deadlines, then it
produces the likelihood of accelerated safety performance. On the other hand payment of
safety bonus has an opposite influence.

155



Others variables in factors 10, 12, 13, 14, 15 and 17 were found to be redundant and as

such were discounted from analysis.

This means these variables have very little or no influence to safety performance.

Detailed discussion of the results and their implications are discussed in Chapter 5.

Below shows a summary of the factors and their significant constituents in descending

order:

POLICY

SUPERVIS| NORMS

REWARD

MANAGEMT

OCCUPATN

TOXIC

QUALITY

MATERIAL

LIKE

MONEY

Talk
Safebook
Equip
Tidysite
Protect
Saferep
Believe
Operate
Plan
Commitee
Scaffold
Training
Helmet
Lessacci
Mechan

Mechan Age
Erector Blindeye
Superv Industry

Service
Bonus
Industry
Age

Examples

Jobs

Toxic

Careful
Skilful

T_asbest

T_like

Money

4.74

TABLES 4.7 SUMMARY OF FACTORS AND THEIR CONSTITUENT VARIABLES

TIPLE REGRESSION

Two standard multiple regression analyses were performed in the study. The first analysis involves

examining linear relationship between the composite safety performance factor,7 PERFOR, as the

dependent variable and the 11 composite safety attitude factors described earlier as independent

variables. The second analysis attempts to investigate possible linear relationship between the
severity of accidents, HOWMUCH, as the dependent variable and the other 11 composite safety

attitude factors as independent variables. The analysis was carried out using linear multiple

regression technique available in SPSS for Windows.

Safety Performance

The result of the regression analysis between the accident rate variable and the 19 safety attitude

factors is shown below:
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Multiple R .35346

R Square .12493
Adjusted R Square .04050
Standard Error 5.22392

Analysis of Variance

DF Sum of Squares Mean Square
Regression 11 444.15134 40.37739
Residual 114 3110.98750 27.28936
F = 1.47960 Signif F = .1486
Variable B SE B 95% Confdnce Intrvl B Beta
POLICY -.002728 .133524 -.267238 .261782 -.002111
LIKE -1.819634 1.842885 -5.470376 1.831108 -.090896
MONEY .605771 .877995 -1.133530 2.345073 .066239
SUPERVISION -.262377 .467100 -1.187699 .662945 -.053656
NORMS -.875657 .375781 -1.620077 -.131238 -.371757
REWARD .455048 .295112 -.129566 1.039662 .249610
MANAGEMENT .332635 1.042414 -1.732380 2.397649 .030146
OCCUPATION 1.651785S .964747 -.259372 3.562941 .160940
TOXIC .326589 .900705 -1.457700 2.110878 .032558
QUALIFIES -1.139033 .585871 -2.299639 .021573 -.183065
MATERIALS .210828 1.385077 -2.532999 2.954656 .013794
(Constant) 27.218906 4.623302 18.060179 36.377632
Severity of Accidents

A linear multiple regression analysis was performed to investigate the influence of safety attitudes

towards the severity of accidents and the results are shown below:

Multiple R .30861
R Square .09524
Adjusted R Square .00794
Standard Error 1.26666

Analysis of Variance

DF Sum of Squares Mean Square
Regression 11 19.25341 1.75031
Residual 114 182.90532 1.60443
F = 1.09092 Signif F = .3749
Variable B SE B 95% Confdnce Intrvl B Beta
POLICY -.051548 .032376 -.115684 .012589 -.167300
LIKE -.137717 .446851 -1.022924 .747491 -.028849
MONEY .075393 .212890 -.346341 .497128 .034572
SUPERVISION .100133 .113259 -.124233 .324499 .085872
NORMS -.092452 .091117 -.272954 .088050 -.164598
REWARD .034914 .071557 -.106839 .176667 .080313
MANAGEMENT .246188 .252758 -.254523 .746899 .093564
OCCUPATION .335423 .233925 -.127981 .798828 .137052
TOXIC .209668 .218397 -.222975 .642310 .087655
QUALIFIES .231821 .142058 -.049595 .513237 .156245
MATERIALS -.328102 .335844 -.993407 .337204 -.090023
(Constant) .516425 1.121028 -1.704323 2.737172
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Outliers and Influential Data Points

The Mahalanobis' distances, Cook's distances and leverages of data points are shown in the
Appendix. No outliers were detected ( Mahalanobis' distance < 38.21 ) and Cook's distance and
leverages are small ( < 0.17 and < 0.31 respectively ). Thus no cases were required to be deleted

prior to the analyses.

Residual Plots

Residual plots of the analyses have been included in the Appendix for examination of potential
problems with the regression model. The data points in the two plots appear to be random and do
not show any form of heteroscedasticity. The results therefore do not violate assumptions of

multiple regression.

4.7.5 INTERPRETATION OF MULTIPLE REGRESSION

Safety Performance

A standard multiple regression analysis was conducted satisfactorily with over 95% confidence
indicated by the R-square value of 0.125. As a consequence, the result of the linear regression was
significant in estimating a linear relationship between the transformed safety performance variables

and the 11 factors obtained from the previous factor analysis.
The relationship derived using SPSS is as follows:

T PERFOR = 272189 - 0.0027POLICY - 1.8196LIKE + 0.6058MONEY -
0.2623SUPERVIS - 0.875TNORMS +  0.4550REWARD +
0.3326MANAGEMT + 1.65180CCUPATN + 0.3266TOXIC -
1.1390QUALITY + 0.2108 MATERIAL

Using hypothesis ( H_ ) testing of coefficient of variables, the 95% confidence interval indicates a
weak result in certain factors. For any confidence interval of factor containing zero, an insignificant
contribution to the equation can be interpreted. By discounting all factors with such coefficient, we

obtain the following equation:

T PERFOR = 272189 - 0.8757 NORMS
95% Lower: 18.0602 -1.6200
Confidence limits Upper: 36.3776 -0.1312

From the above equation a linear relationship between Industry Norm and Safety Performance has
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been deduced. The above equation also indicates 95% confidence of the variable coefficient, and
the constant in the equation. By substituting the original variables into the factor of Industry Norm,
we can obtain a further equation in terms of AGE, BLINDEYE (payment system, e.g., effect of
bonus) and INDUSTRY.

T PERFOR = 27.2189- 0.8757 NORMS
27.2189 - 0.8757(0.53904GE + 0.5096 BLINDEYE + 0.4656INDUSTRY)
27.2189 - 0.4712 AGE - 0.4462 BLINDEYE - 0.4077 INDUSTRY

4.7.6 SEVERITY OF ACCIDENTS

The results of the standard multiple regression did not confirm a linear relationship between the
severity of accidents and the eleven factors. The R-square value obtained from the analysis indicate
a less than 95% confidence in the results ( R-square < 0.1 ). Consequently, the coefficients obtained
in the analysis are not sufficiently reliable to conclude a linear relationship between the factors and

the severity of accidents.

As a result of the above findings in the further analysis. the research model has to be revised to
reflect the inherent structure of the influences upon safety performance. A revised model is shown

in the discussion chapter followed.

4.8 C2 - COMPARISON OF BEHAVIOURAL PATTERNS (ATTITUDES) SITE
MANAGERS, CONTRACT MANAGERS AND SAFETY
ADVISERS/MANAGERS : TEST OF SIGNIFICANCE

As section 4.6 above, this section reports the patterns of behaviour of site managers, contract
managers and safety advisers/managers. It investigates the differences in patterns of behaviour
irrespective of variables contained in the model, (see Figure 3.8 & Figure 4.5 above), and compares

the three parties mentioned.

The measurement statistics used were the chi-square test of significance, and the results are in
Appendix M/1 - M/12, and discussed below.

4.8.1 Main Sub-Hypothesis 'C' : C12_ = 21_= C23 = C23 Attitudes of Site Managers
towards behavioural and environmental (variables) Factors differ from those of

ntract Managers and Safety Adviser: anagers

Null hypothesis 14.1 : There is no historical difference in attitudes between site

managers, contract managers and safety advisers/manager - C3 vs C2 - (a, b & ¢).
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An examination of management data showed similar results to those of the operatives and site

managers, which leads to the conclusion that no differences exist between site managers, contract

managers, and safety managers as regards historical variables of age, occupation, experience and

training as far as their impact on safety performance was concerned (see Null-hypothesis 1.1 and

8.1 Sections 4.5.1 and 4.6.1 above).

(a)

(b)

Null-bypothesis 14.2 : There is no economic difference in attitudes between site

managers, contract manager and safety advisers etc (see Appendix M/1 & M/2).
An examination of the results of chi-square tests showed the following outcome:

Differences exist between site managers’ attitudes and those of contract managers and
safety advisers, towards the statement that ‘bonus schemes influence safety organisation

on site’.

The result showed site managers’ support for the argument that ‘bonus systems influence
safety organisation on site’ (%> = 0.09, p = not significant - see Tables in Appendix

M/1).

On the other hand, both contract managers and safety advisers rejected the argument
(Contract Managers y*> = 5.44, and safety advisers x> = 8.30, both significant - see
Tables in Appendix M) - the attitudes of Site Managers is different to those of Contract
Managers and Safety Advisers.

It is of some concern that whilst operatives and site managers share similar views about
the likely impact of bonus systems on safety performance, this opinion was not shared by

contract managers and safety advisers responsible for safety policy.

The explanation may be found in the distance between those involved in the day-to-day
site environment, and thus experiencing the productivity incentive issues (operatives and
site managers), and those not directly involved with those on site, i.e. contract managers

and safety advisers).

Chi-square tests showed total support for the view that 'injury related accidents affect

productivity and financial performance - see below:

€)) Site Manager: 1° = 0.31 - not significant;
(ii) Contract Managers: x> =2.93-" "
(iii) Safety Advisers: x> =2.86-" "

(See tables in Appendix M/1 (2).
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(©)

(d)

(e)

()

®

that is: S.M. = C.M. = Safety Ad = No difference.

This result is not surprising due to the factual nature of the suggestion. It is therefore the

only logical outcome in this case.

The view that 'bonus systems lead to supervisors turning a 'blind eye' to safety hazards
on site' was supported again by site managers, but rejected by contract managers, and
safety advisers. This indicates a difference in attitudes between site managers and

contract managers and safety advisers.

Again explanations given in (a) above may also apply here. (see Table 3 in Appendix
M/1. S.M. difference in attitudes to C.M. and S.Ads.)

Chi-square tests showed agreement between contract managers, and safety advisers in

opposing the view that 'more safety training leads to better safety standards'.

This view was supported by site managers (see Tables where S.M. =% = 1.62, - not
significant; C.M. =y* = 7.58 - significant; and safety advisers =y> = 7.53 - significant
- (see Table 2 in Appendix M/1) - S.M. is different in attitude to C.M. and Safety

Advisers.

The view that 'need to achieve commercial advantage or profits at tender influenced site
safety organisation' was again supported by site managers, and rejected by contract
managers, and safety advisers - (see results of chi-square tests in Table 5 in Appendix
M/1, where SM. =y* =2.79 - not significant; C.M. =%> =4.92 - significant; safety
advisers = x> 15.32 - very significant). S.M. different in attitude to C.M. and S.A.

The results of statistical analysis showed site managers supported the argument that 'A’
percentage of safety provision on job cost allowed in tender sums would improve safety
arrangements on site. However, this view was not supported by contract managers or
safety advisers (see Table 6 in Appendix M/1; where S.M. =% = 1.28 - not significant;
C.M. = y* = 5.09 - significant and safety advisers x> = 5.09 - significant) - S.M. is
different in attitude to C.M. and S.Ads.

Again contract managers and safety advisers have similar attitudes but opposite to those

of site managers.

Chi-square tests again confirm site managers' support for the view that 'client's
contribution to the enforcement of safety provisions in tenders will improve safety

organisation on site'.
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Similarly, the above view was equally rejected by contract managers and safety advisers
(see Tables 7 in Appendix M/2). Where S.M. -x* = 0.76 - not significant, C.M. - y =
4.45 - significant and safety advisers - x> = 4.51 - significant).

There is a difference in attitude between site managers on the one hand, and contract

managers and safety advisers on the other.

Statistical tests indicated unanimous support by all three groups (S.M., C.M. and S.A.)
for the argument that 'contractor compliance with contract safety provision promotes
better safety performance' (see Table 8 in Appendix M/2; where S.M. -x* =8.00 -
significant; C.M. - x> = 8.25 - significant; and safety advisers - x> = 12.71 - very

significant), indicating no difference in attitudes.

This is a very logical result since contract conditions play a significantly dominant role
in all construction matters. However, contract provision must be capable of being

enforced in order to be effective on all parties to the contract.

Chi-square tests showed total agreement by all three groups with the suggestion that
'workers' safety consciousness on site influences productivity targets', and thus
concluding that S.M. = C.M. = S.A. (see Table 9 in Appendix M/2; where SM. -y* =
0.25 - not significant, and safety advisers (S.A.) -x*> = 1.54 - not significant). This

showed no difference in attitudes.

Chi-square tests again showed total agreement by the group towards the argument that
‘awarding safety bonus lead to improved safety performance' and thus SM. = CM. =
S.A. (see Table 10 in Appendix M/2; where S.M. -x2 = 1.87 - not significant; C.M. - >
= 0.73 - not significant, and S.A. - x2 = 1.90 - not significant). This showed no

difference in attitudes.

Null-hypothesis 14.3 : There is no psychological difference in the attitudes between
site managers, contract managers, and safety advisers etc.

Statistical tests showed total agreement with the argument 'individual safety awareness
improves safety performance on site' and thus support the null hypothesis (see Table 11
in Appendix M/3; where S.M. - x* =131 - not significant; C.M. - x> = 0.00 - not
significant, an S.A. - y* = 1.67 - not significant).

Chi-square tests showed total agreement with the statement that 'workers' irresponsible

site behaviour undermines safety performance on site'. This unanimous result indicates

support for the null hypothesis (see Table 12 in Appendix M/3; where S.M. -x% =0.00 -

not significant; C.M. - x> = 0.40 - not significant, and S.A. - x* = 0.54 - not significant).
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Chi-square tests showed differences in attitudes between site managers on the one hand,
and contract managers and safety advisers on the other, towards the opinion that
'workers' perception of the building industry as tough and dangerous influences 'macho'

behaviour and risk-taking'.

Again there is general agreement between operatives and site managers, but which is
apposite to those of contract managers and safety advisers, see Pirani (1976) and Leather
(1987) etc and Table 13 in Appendix M/3; where S.M. -* = 5.32 - significant; C.M. - %,
2 =2.37 - not significant, and S.A. - x* =2.36 - not significant).

Results of chi-square showed unanimous agreement with the opinion that 'pressure to
achieve programme and lack of safety up-dates undermines safety on site' (see Table 14
in Appendix M/3; where S.M. - x?> = 10.01 - significant, C.M. - x> = 5.60 - significant,
and S.A. - ¥* = 11.35 - significant.

This result indicates total support for the null-hypothesis that 'there is no difference in
attitude between site managers, contract managers, and safety advisers towards

psychological variables - (see Figure 4.5 above).

Safety is mostly a matter of commonsense. Chi-square test indicated that there was
agreement between site managers an safety advisers and a differing of opinion with
contract managers (see Table 15 in Appendix M/3; where S.M. -x* = 4.32 - significant;
S.A. - % =10.08 - significant; contract managers - x> = 0.82 - not significant).

The above opinion was strongly voice by operatives, site managers and safety advisers
during the pilot interviews. It is therefore not surprising that the view was confirmed by
the statistical analysis. Any difference would have meant a role of chance at play as a
normal occurrence when a large sample such as this one is subjected to statistical

analysis.

The view that 'individual carelessness is responsible for most accidents on site' was
showed by chi-square test to be agreeable to site managers and safety advisers, but not to
contract managers (see Table 16, in Appendix M/3; where S.M. -x> = 9.09 - significant;
contract managers - x°> = 0.00 - not significant, and safety advisers - x> = 13.67 - very

significant) - again indicating differentiation of attitudes.

Chi-square tests showed total agreement between the group towards the opinion that
'urgency to achieve programme timescales forces site managers to pay less attention to
safety on site (see Table 17 in Appendix M/4 where S.M. - x> = 16.73 - significant;
CM. - x* =4.14 - just significant, and safety advisers - x* =16.89 - significant).
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This result indicated no difference in attitudes and supports the null-hypothesis.

Chi-square test showed that differences in attitudes existed between site managers and
safety advisers on the one hand, and contract managers on the other, towards the

statement that 'construction team co-operation on site influences accident reduction'.

This result again indicated closer similarities in attitudes between site manager and

safety advisers than with contract managers and safety advisers.

The explanation for this occurrence may be that site managers interact more closely with
safety advisers than with contract managers, and have much closer involvement with
safety issues affecting the site environment, than with contract managers (refer table 18

in Appendix M/4; where S.M. - x> =advisers - ¥* = 35.69 - highly significant).
The result reject the null hypothesis.

Chi-square test indicated general agreement that 'site management safety behaviour on
site is a major influence on workers' safety behaviour on site' (see Table 19 in Appendix
M/3; where S.M. - y* =2.32 - not significant; C.M. - x* = 1.03 - not significant; S.A. -x,

2 =2.52 - not significant.

This indicates no difference in attitude between the group and supports the null
hypothesis.

Chi-square test showed that site managers' attitudes differ from those of contract
managers and safety advisers in respect of the statement that 'poor co-operation between
sub-contractors on site undermines safety' (see Table 20 in Appendix M/4; where S.M. -
x2 = 0.60 - not significant; CM. - %> = 4.08 - not significant; S.A. - x? =3.91 - just

significant.

The result supports the null-hypothesis. This outcome is consistent with the findings of

Apau (1980) see reference.

Null-hypothesis 14.4 : There is no procedural difference in the attitudes between
site managers, contract managers and safety advisers etc.

Investigating near-accidents was identified by the pilot survey for the research as a
means of preventing future or potential accidents. As a result the proposal that
'investigating near-accidents leads to prevention of future accidents', was made to test the
group's feelings about the statement.
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Chi-square tests showed agreement to the statement by site managers and safety
advisers. Again, contract managers indicated a difference in attitudes (see Table 21 in
Appendix M/5; where site managers - ¥° = 3.51 - moderately significant; control

managers - > = 1.82 - not significant; safety advisers - x> = 10.82 - significant.

The result therefore showed a difference existing between contract managers, site

managers and safety managers, it hence rejects the null-hypothesis.

Chi-square tests showed no difference in attitudes between the management group
towards the statement that 'considering safety procedures at tender stage is unnecessary'
(see Table 22 in Appendix M/S; where site managers - x*> = 0.08 - not significant;
contract managers - y> = 1.91 - not significant; safety answers - x> =232 - not

significant).
This result supports the null-hypothesis.

Statistical tests indicated no differences to exist in attitudes between site managers and
contract managers and safety advisers in respect of beliefs that 'the provision of

protective safety clothing etc. by firms is necessary to improve safety standards on site’.
This is the opinion of the group as indicated by chi-square test results as follows:

Site managers - x> = 0.70 - not significant;
Contract managers - y> = 1.91 - not significant;
Safety advisers - 2 = 1.96 - not significant (see Table 23 in Appendix M/5).

Chi-square tests showed differences in site managers attitudes to those of contract
managers and safety advisers, in respect of the argument that 'considering safety
procedures and work methods at tender improves safety performance' (see Tables 24 in
Appendix M/5; where site managers - ¥* = 0.09 - not significant, contract managers -

=9.14 - significant; safety advisers - x> = 9.28 - significant).

Chi-square tests indicated no differences in attitudes between site managers, contract
managers and safety advisers in respect of the argument that 'providing all employees

with safety manuals or booklets improved safety performance'.
The results showed unanimous support for the null-hypothesis (see Tables 25 in
Appendix M/5, where: site managers - x> = 6.72 - significant; contract managers -y =

30.29 - very significant; safety advisers - x> = 196.87 - highly significant.
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Null-h thesis 14.5 : There is no technical difference in attitudes between site

managers, contract managers and safety advisers etc

Results of chi-square test indicated no difference between site managers attitudes and
those of contract managers an safety advisers towards the statement that 'workers should
be discouraged from operating mobile plant and equipment for which they have received

no training'.

This result supports the null-hypothesis of no difference in attitudes between members of
the three management groups (see Table 26 in Appendix M/6; where: site managers -’
= 0.36 - not significant; contract managers -y*> = 1.42 - not significant; safety advisers -

%? =1.42 - not significant.

However, contract managers' attitudes are closer in this case to those of safety advisers

than site managers, as chi-square test x2 for both = 1.42 - not significant.

There is general agreement between site managers and contract managers to the
statement that 'provision of safety information to workers is lacking in the construction
industry, but safety advisers differed (see chi-square tests in Table 27 in Appendix M/6;
where: Site Managers - x> = 1.66 - not significant; contract managers -y*> = 0.12 - not

significant; safety advisers - x> = 3.19 - significant.

This result indicates that differences in attitudes exist and therefore rejects the null-

hypothesis.

Chi-square test showed unanimity towards the argument presented that 'the training of
contract managers in health and safety is inadequate for effective safety administration'
(see Table 28 in Appendix M/6; where Site Managers - 3> = 0.04 - not significant;
contract managers - x> = 0.73 - not significant, and safety advisers - x> = 1.34 - not

significant).

Difference exists between site managers' attitudes to the statement that 'wearing
protective safety clothing and equipment reduces workers' efficiency on site' and those of
contract managers and safety advisers' (see Table 29 in Appendix M/6; where site
managers - x> = 0.58 - not significant; contract managers - x> = 4.91 - significant; safety

advisers - x> =9.52 - significant).
This result rejects the null-hypothesis.

Chi-square test indicated total agreement to the suggestion that 'present methods of
tendering discriminate strongly against more safety-conscious contractors (see Table 30
166



®

(2)

)

(©)

(d)

in Appendix M/6; showing chi-square x> for site managers = 1.03 - not significant;
contract managers = 0.37 - not significant, and safety advisers = 2.87 - not significant.

The result supports the null-hypothesis).

Result of chi-square showed general agreement for the argument that 'pressure of work
and fatigue leads to accidents on site' (see Table 31 in Appendix M/6; wherey® = site
managers = 9.99 - significant; contract managers = 4.95 - significant; safety advisers =
7.47 - significant).

The results support the null-hypothesis that there is no difference in attitudes between
site managers and those of contract managers and safety advisors towards technical
variables: SM.=C.M. =S.A.

managers, and those of contract managers and safety advisers etc.

Chi-square test showed difference to exist in attitudes of site managers to those of
contract managers and safety advisers in respect of the argument that 'more accidents

occur when worker-management relationships are bad'.

The result indicated that site managers - x> = 0.21 - not significant, whereas those of:
contract manager - y° = 5.07 - significant; safety advertisers -x* = 8.62 - significant
(see Table 32 in Appendix M/7). This rejects the null-hypothesis.

The result of chi-square test showed that site managers and contract managers are
different in attitude to safety advisers in respect of the argument that 'Trade Union
involvement in safety reduces accidents on site' (see Table 33 in Appendix M/7), where
chi-square y for: site managers = 2.62 - not significant; contract managers = 1.75 - not

significant, but safety advisers = 9.06 - significant; thereby rejecting the null-hypothesis.

The result of chi-square test showed total agreement between the groups with the
statement that 'having safety representatives on site improves safety standards and
performance' (see Table 34 in Appendix M/7), wherey® for: site managers = 0.31 - not
significant; contract managers = 0.56 - not significant; safety advisers = 1.80 - not

significant, and thereby supporting the null-hypothesis.

The result of chi-square test showed total support to exist between the groups towards
the statement that 'site managers and safety representatives have responsibility for safety
on site' (see Table 35 in Appendix M/7), where x*> for: site managers = 3.66 - just
significant; contract managers = 44.08 - highly significant; safety advisers = 7.45 -
significant, and supports the null-hypothesis.

167



(®)

®

(€:9)

(h)

(@)

@

The result of chi-square test showed no difference exists between the groups relating to
the statement that 'management and workers' co-operation highly essential for safe
working'. (see Table 36 in Appendix M/7); where x* for: site managers = 1.79 - not
significant; contract managers = 0.00 - not significant; safety advisers = 2.99 - not

significant, and hence support the null-hypothesis.

The result of chi-square test showed that there is a difference in attitude between site
managers and contract managers and safety advisers regarding managers and supervisors
who do not talk enough about safety to their workers (see Table 37 in Appendix M/7);
where chi-square ¥’ for: site managers = 0.06 - not significant; contract managers = 6.39

- significant; safety advisers = 8.75 - significant, and thus rejected the null-hypothesis.

The result of chi-square test showed that no difference in attitudes exist between site
managers, contract managers and safety advisers regarding "having safety committees
improves safety standards of an organisation. (see Table 38 in Appendix M/8); where
chi-square %> for: site managers = 4.81 - significant; contract managers = 6.02 -

significant; safety advisers = 7.63 - significant, and supports the null hypothesis.

The result of chi-square test showed that there is a difference in attitudes between site
managers and safety advisers and some contract managers regarding the statement that
'more Factory Inspectors in the Building Industry can improve Health and Safety
performance' (see Table 39 in Appendix M/8); where x> for: site managers = 18.75 -
very significant; safety advisers = 31.14 - very significant, and contract managers = 0.88

-not significant, and so rejects the null-hypothesis.

The result of chi-square test showed that no difference in attitudes exist between the
groups towards the statement that 'management attitudes determine workers' safety
behaviour on site' (see Table 40 in Appendix M/8); where chi-square x> for: site
managers = 3.66 - just significant; contract managers = 4.51 - just significant and safety

advisers = 6.11 - significant, thus supporting the null-hypothesis.

The result of chi-square test showed differences in attitudes exist between the group
towards the statement 'poor co-ordination of sub-contractors' work on site influences
safety performance on site' (see Table 41 in Appendix M/8); where chi-squarey? for: site
managers = 1.37 - not significant; contract managers = 0.73 - not significant and safety

advisers = 9.87 - significant, and therefore rejects the null-hypothesis.
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II-h hesis 14.7 : There is no Environmental difference in attitudes between

site managers, contract managers and safety advisers etc,

The result of chi-square test showed that no differences in attitude exist between the
groups regarding the statement that 'a single-contractor responsibility for all scaffolding
on a site is important for the improvement of safety standards/performance’ (see Table 42
in Appendix M/9); where y* for: site managers = 0.25 - not significant; contract
managers = 0.00 - not significant; safety advisers = 0.34 - not significant and so supports

the null-hypothesis.

The result of chi-square test showed that no differences in attitudes exist between the
groups towards the statement that 'untidy building sites do not lead to accident
occurrence' (see Table 43 in Appendix M/9); where * for: site managers = 0.03 - not
significant; contract managers = 2.75 - not significant; safety advisers = 2.85 - not

significant, and supports the null-hypothesis.

The result of chi-square test showed that differences in attitudes exist between site
managers and contract managers to those of safety advisers, towards the proposition that
'providing good quality welfare and first-aid facilities on site improves safety standards'
(see Table 44 in Appendix M/9); where chi-square x> for: site managers = 0.96 - not
significant; contract managers = 2.50 - not significant, and safety advisers = 6.48 -

significant, thus rejecting the null-hypothesis.

Chi-square test again showed that differences in attitudes exist between site managers
and contract managers and safety advisers in respect of the statement that 'providing
workers' thermal or warm clothing in winter can lead to accident reduction on site' (see
Table 45 in Appendix M/9); where chi-square 2 for: site managers = 1.16 - not
significant; contract managers = 0.95 - not significant and safety advisers = 4.43 - just

significant; thus rejects the null hypothesis.

Chi-square test showed that differences in attitudes exist between site managers, contract
managers and safety advisers in respect of the statement that 'good job planning and site
organisation improves safety performance' (see Table 46 in Appendix m/9) where chi-
square result 2 for: site managers = 0.15 - not significant; contract managers = 4.73 -

significant and safety advisers = 6.26 - significant thus it rejects the null hypothesis.

Chi-square test showed that differences in attitudes exist between site managers and
safety advisers from those of contract managers in respect of the statement that 'an
inadequate supply of the right type an quality of tools, plant and equipment, leads to
accidents and damage on sites', (see Table 47 in Appendix M/9), where chi-square result
x? for: site managers = 3.00 - just significant; safety advisers = 3.82 - just significant and

169



(8

(h)

0

(2)

(b)

contract managers = (.17 - not significant.

Chi-square test showed no difference in attitudes between the group in respect of the
statement that 'attitudes of older workmates to safety and health are a source of major
influence to new recruits in the construction industry' (see Table 48 in Appendix M/10),
where chi-square %2 for: site managers = 2.21 - not significant; contract managers = 0.29
- not significant and safety advisers = 2.38 - not significant. Thus it supports the null

hypothesis.

Chi-square test showed that differences in attitudes exist between site managers and
those of contract managers and safety advisers in respect of the statement that
'inadequate control and supervision of workers on site is a major factor in accident
occurrence', (see Table 49 in Appendix M/10), where chi-square result %2 for: site
managers = 0.00 - not significant; contract managers = 4.13 - significant and safety

advisers = 4.79 - significant, thus rejecting the null hypothesis.

Chi-square test showed that no differences in attitudes exist between the groups, in
respect of the statement that 'workers and managers can reduce the causes of most
accidents on site by being a little more thoughtful about safety provisions on site' (see
Table 49 in Appendix M/10), where chi-square %2 for: site managers = 7.24 - significant;
contract managers = 9.10 - significant; safety advisers = 13.91 - significant, and thus it

supports the null hypothesis.

Null-hypothesis 14.8 : There is no difference in attitudes between site managers,
contract managers, and safety advisers, towards safety performance factors
(variables)

Chi-square test showed that differences in attitudes exist between site managers, an those
of contract managers and safety advisers, in respect of the statement that 'regular safety
assessments on a competitive basis increases safety awareness' (see Table 51 in
Appendix M/11), where chi-square result is%? for: site managers = 1.38 - not significant;
contract managers = 5.99 - significant; safety advisers = 5.97 - significant, and thus it

rejects the null hypothesis.

Chi-square test again showed that differences in attitudes exist between site managers
and those of contract managers and safety advisers, in respect of the statement that 'the
Health and Safety Inspectorate have inadequate resources to enforce safety requirements
in the construction industry' (see Table 52 in Appendix M/11); where chi-square resulty?2
for: site managers = 0.01 - not significant; contract managers = 4.95 - significant; and

safety advisers = 6.30 - significant, and thus it rejects the null hypothesis.
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Chi-square test showed that no differences exist in attitudes between the groups in
respect of the statement that 'hazard identification, analysis an up-dating by management
would lead to improved safety performance on site (see Table 53 in Appendix M/11);
where %2 for: site managers = 7.24 - significant; contract managers = 4.07 - significant;

safety advisers = 8.73 - significant, and hence supports the null hypothesis.

Chi-square test showed again that no differences exist in attitudes between the groups in
respect of the statement that 'efficient hazard identification and analysis as a key
management function is a key factor in encouraging improved safety performance' (see
Table 54 in Appendix M/11); where chi-square %2 for: site managers = 7.84 - significant;
contract managers = 9.64 - significant, and safety advisers = 13.39 - significant, which

thus supports the null hypothesis.

Chi-square test showed that differences in attitudes exist between site managers and
safety advisers and those of contract managers, in respect of the statement that
'displaying all accident information on site would prevent risk-taking by workers' (see
Table 55 in Appendix M/11), where chi-square result x* for: site managers = 7.08 -
significant; safety advisers = 9.38 - significant, and contract managers = 0.00 - not

significant, and thus rejects the null hypothesis.

Chi-square test showed no differences exist in attitudes between the groups in respect of
the statement that 'alcohol and drugs are not major problems for safety on site' (see Table
56 in Appendix M/11); where %* for: site managers = 0.04 - not significant, contract
managers = 0.08 - not significant and safety advisers = 0.26 - not significant, and thus

supports the null hypothesis.

Chi-square test showed that differences in attitudes exist between site managers, and
those of contract managers and safety advisers in respect of the statement that 'all
companies in the building industry should have alcohol and drugs policies as part of
safety policies' (see Table 57, Appendix M/12), where’ for: site managers = 0.06 - not
significant; contract managers = 3.98 - just significant; safety advisers = 4.53 -

significant; and thus rejects the null hypothesis.

Chi-square test showed that no differences in attitudes exist between site managers,
contract managers and safety advisers towards the statement that 'lack of consultation
between clients, engineers, designers, managing contractors and sub-contractors,
undermines safety provision, and safety performance of contract' (see Table S8 in
Appendix M/12), where chi-square result x* for: site managers = 6.00 - significant;
contract managers = 12.76 - very significant; safety advisers = 31.64 - highly significant,
and hence support the null hypothesis.
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(i) Chi-square test showed that differences in attitudes exist between contract managers, and
those of site managers, and safety advisers in respect of the statement that 'safety
provision in tender documents are too vague for promoting better safety on site' (see
Table 59 in Appendix M/12); where chi-square x> for: site managers = 2.25 - not
significant; contract managers = 0.13 - not significant; safety advisers = 4.19 -

significant, and hence rejects the null hypothesis.

6) Chi-square test showed that differences in attitudes again exist between site managers,
contract managers, and safety advisers in respect of the statement that 'most accidents
occur on multi-occupied sites due to inadequate control of sub-contractors' (see Table 60
in Appendix M/12); where chi-square result x> for: site managers = 2.25 - not
significant; contract managers = 0.13 - not significant and safety advisers = 4.19 -

significant, and thus rejects the null hypothesis.

4.8a nclusions of Sub-hypothesi 2a = C2b = C2c¢) : Site Managers' Attitudes towards

behavioural and environmental variables differ from those of contract managers and
safety advisers

The previous statistical analysis for hypothesis B above examined the differences between
operatives and site managers' attitudes towards behavioural and environmental variables as shown
in the research model in Figure 3.8 above, and found similarities to exist between most of the
variables compared, using the chi-square test of significance as sole measure or test (see Section

4.6 above).

Similarly, this section (4.8) examined the difference between site managers' attitudes towards
behavioural, environmental and safety performance variables compared to those of contract

managers and safety advisers.

The aim of this comparison was to see if differences existed between their individual group

attitudes and what impact such differences may have had upon the variables examined.

The results of the analysis using chi-square test of significance (x?) are detailed in the Appendix of
this study, and discussed in section 4.8 above. An examination of the results indicated that
predominant similarities existed between the attitudes of site managers, contract managers and
safety advisers towards the variables as discussed in Chapter Three above. However, it showed
that differentiation of attitudes between the groups also existed towards certain behavioural,

environmental and safety performance variables, but only to a lesser degree (see discussions above

in 4.8).

Where similarities existed, the results indicated total and unanimous support for the tested

variables.
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A summary of the variables examined for attitudinal comparisons are as follows:

(2)

(b)

(c)

(d)

Note:

Site managers believed that economic and environmental factors had a major impact on

safety on site - more so than the rest of the variables (see Figure 4.5).

The next most influential variable was psychological factors, followed by procedural and

organisational variables.
For site managers, technical factors had least impact upon safety performance.

Site managers' attitudes also differed most from those of contract managers, and safety

advisers in terms of economic and environmental factors than in areas of procedural and

technical factors.

Contract managers, and safety advisers differed in attitude to site managers in areas of

economic and environmental factors.

There were strong similarities in attitudes among the groups in terms of psychological

factors, technical factors, organisational factors and in safety performance factors.

Although some differences in attitudes exist from the statistical analysis, these were not

sufficient to support the sub-hypothesis C, and its null-hypotheses.

The results of statistical analysis indicated that the pattern of behaviour of site managers

was more similar to that of the safety advisers than to that of the contract managers.

The reason for this may be found in the level of liaison between site managers and safety
advisers. In other words, safety advisers have more influence on site managers than

contract managers, as far as safety standards and performance are concerned.

The outcome is quite logical in that the roles of the contract managers are very different
from those of the safety advisers as far as they relate to the site manager on site. As
such, role differences are likely to lead to differences of attitudes and ultimately,

differences in levels of impact and influence upon the site managers' behaviour towards

safety on site.

Regional an ltural difference ‘or' attitudes may play a role in influencing safety
behaviour in the construction industry. For example, there may be cultural or regional
differences amongst workers in Scotland, Wales, the Midlands, and London, which may
shape safety attitudes or behaviour in construction sites.
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However, this study whilst aware of the potential differences which such Regional and
Cultural factors may cause, the author did not consider them in the research. Regional

and cultural differences are therefore discounted.
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CHAPTER FIVE

5 I I F THE RE T

5.1 TRODUCTION

This chapter discussed the research findings resulting from the data analysis described in Chapter
Four. More particularly, it pulls the results of the research together in accordance with the central
elements or variables of the research model as detailed in Chapter Three (Figure 3.7). and prelude

to the research conclusions in Chapter Six.

The central aim of the research was to compare the results with the predictive
classifications discussed in Chapter Two (Literature Reviews), and Chapter Three (Review of Past

Research Models), and to confirm or reject the research hypothesis

The main hypothesis is broken down into several sub-hypotheses as reported in Chapter Four
above. The opposite to these sub-hypotheses are assumed to be null-hypotheses (of no relationship)

and these are similarly considered above in Chapter Four.

The main statistics used for the data analysis are those of correlation coefficient, chi-square
analysis or test of significance, and multivariate analysis. The results of correlation, chi-square tests
and multivariate analysis are shown in Tables contained in the Appendix at the back of this work,
for the purpose of reference. The results of chi-square tests which have significance levels of p =
0.05 are considered valid and acceptable as significant for the purposes of this research. In other
words, those scores of 0.05 and above, are seen as establishing a good degree of association
between one variable and another. Those with scores more than 0.250 may be considered as having

a good degree of relationship, but are not considered as conclusive.

Although it is of the utmost practical and theoretical interest to establish the relationships which
exist between employee and management attitudes towards safety and safety performance,
nevertheless, any outcome should be viewed only as tentative. This is mainly due to the sample
size (325) drawn from only ten companies, and representing only a tiny snapshot of an industry as

vast as the construction industry.

Notwithstanding the above observations, any relationships established should be considered
important enough to serve as useful pointers to all those interested in safety behaviour; be they
policy-makers or safety practitioners at the company or site levels, or from the point of view of

academic or future research interests
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The results of the analysis in overall terms, have shown variable and significant levels of
associations to exist between factors of safety attitudes, and safety performance. Whilst some
degree of relationships are shown - the writer suggests however, some degree of caution, as chance
have played some part in the relationships deduced from correlation coefficient, and chi-square test
of significance. The results of multivariate analysis however, have reinforced the outcomes derived

from correlation analysis and have furthermore highlighted the most dominant variable (factors)

which impact upon safety performance.
5.1.2. Historical Factors (Variables)

The most prominent historical or biographical factors to emerge from this study which had impact

upon safety performance consisted of the following:

i) company type and contract formation;
i) training;
iii) age and experience.

a) Company Type and Contract Formation

Of the ten companies in the sample, most were classified by operatives and site managers as main

contractors (72.22 percent); sub-contractors (21.43 percent) and only 6.35 percent were considered

as self-employed.

Significantly, the majority of the sample indicated that they were working under a management
contracting project arrangement (54.76 per cent). This awareness of contract packaging or
formation shown by this group is quite significant in that any degree of contracting awareness may
lead to an awareness of safety liability in terms of the individual and the company. This is because
the form which a contract package takes determines the planning mode which a project adopts, and
this has implications for the management of the health and safety at site planning level. All this

affects the co-ordination of sub-contractors' input to the project itself.
Lomax (1989/9a. "The Builder") and Sidwell (1982) indicate that:

"the relationship between contractual arrangement, and project success is

essentially dependent upon the level of management control.”

Hinze (1987) concluded in his research that:

"Management control and good management on site, are essential for good safety

performance."
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b) Trade and Training

The largest individual group in the operative group was general labourers (36.51 percent), followed
by carpenters and joiners (20.63 per cent) and bricklayers (12.70 per cent). Also the largest
untrained group in this sample which acquired its skills mainly via experience and with a minimum
of general training was the labouring group (49 per cent). The single most significant route
followed by craftsmen was indicated as post-school apprenticeship (30.16 per cent) and then
full-time and part-time attendance at technical colleges (7.14 per cent and 4.47 per cent

respectively).

On the other hand, most site managers in the sample rose from the ranks of carpenters and joiners
(31.08 percent), followed by graduates (28.38 percent), and 22.97 percent had technical college
education ranging from ONC/D to HNC/D etc., and City & Guilds.

Interestingly, most Contract Managers were Technical College-educated (30.36 percent), followed
by University graduates (25 percent), and those who originated from the background of carpenter
and joiner (23 percent), bricklayer (12 percent), roofers and electricians (2 percent) and general

categories (5.36 percent).

It is significant to note that aside from graduates and technical college-educated, carpenters and
joiners form the single largest craft or trade group to have risen to management status in the
construction industry 31 percent - site managers, 23 percent contract managers and 22 percent

safety advisers).

An examination of the above statistics indicates a poor showing for operatives of the labouring
group in terms of structured training including safety training. From the above results, it is not
surprising that 'learning by experience' rather than via a formal and well-structured training scheme,
followed at training centres or college, failed to feature in the scheme of things, since the largest
individual operative group was labourers (46 per cent). A large untrained labour force would

therefore have serious implications for safety performance on site at the operative level.

c) Membership of Professional Institutions

The data analysis showed that operatives did not belong to professional institutions, but rather

belonged to craft-based organisations.

On the other hand, a high proportion of managers belonged to professional institutions. The
explanation for this is that achievement of professional status became a symbol of professional
attainment and experience as well as competence. For example, the results showed that for site
managers, 28 per cent were graduates, followed by 27 per cent members of the Chartered Institute
of Building, and 12 per cent had either HNC/D, ONC/D or B.TECH etc.
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Despite these qualifications, the interviews indicated that safety education and experience were
gained after qualifications, rather than as part of the course taught. The majority of the group had
indicated a preference for safety being included in all professional qualifications as a proper

examination subject.

Similarly, for Contract Managers, 27 percent were CIOB members;
16 per cent were RICS members;
13 per cent were graduates, and

9 per cent were ICE members.

0f the remainder, 39 percent had HND/C; 18 per cent City & Guilds qualifications of one type or
another, and 16 percent had OND/ONC respectively.

Most importantly, 39 per cent of all Contract Managers indicated having received Health and

Safety instructions as a taught subject in their training course.

Finally, all Safety Advisers belonged to professional institutions as follows:

IOSH = 55 percent
CIOB = 33 percent
MIIRISK = 7 percent
ICE = 2 percent
Others = 4 percent

All had safety as a taught/examination subject.

The significance of this is that if safety was to be adequately managed in the construction industry,

then all management in the industry must be well trained and educated in all aspects of safety.

Results of statistical analysis also showed a strong correlation between training generally, and
safety training in particular to be significantly associated with safety performance (refer Tables
4.17 (p = 0.05); Table 4.25 (p = 0.01) in Appendix K). The results indicate that site managers and
Contract Managers are lacking in safety training in the early stages of management compared to

Safety Advisers or Managers.

AGE AND EXPERIENCE
The results showed age and experience as perhaps the most significant factor in accident causation

involving the construction worker. Vernon (1944) stated that 'usually the two are so closely bound

together that it is impossible to disentangle them'.
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This result is significant since the age and experience of the average construction worker from
operatives to management was between 21 years and 45 years. Schulzinger (1956) demonstrated
that accidents are most frequent in the age range of 17 (seventeen) to 28 (twenty eight) and that
they decline steadily after that to reach a low point in the late fifties (50) and sixties (60).
Furthermore, the tendency for individuals to experience more frequent injuries during their early
years in the labour force, is one of the most consistent findings in the accident or safety field

(Haddon, Suchman and Kline (1964)). Grew (1958) also reached similar conclusions. Also that

older men are unable to meet the demands of such job types, unless they are modified to match

their capabilities.

Whilst the above findings may be generally true of all industries, it is particularly pertinent to the
construction industry, as the research results showed. It showed that those under 30 years old
complained more about the general conditions of their work, and its environment than their older
counterparts (of 46 years or older), for whom the physical conditions of construction were viewed

by many as requiring energy rather than technique or flair.

For construction, and particularly as far as this study is concerned, the result showed the most
dominant age group for site managers to be between 30-40 years; for Contract Managers- 41-45

years and 36-40 years, and for Safety Advisers - 41-50 years, followed by those of 36-40 years old.

The least represented age group were those between 25-30 years old who were in the minority in

all the above management categories.

An explanation for this result may be that the older generation of managers took longer to acquire
the necessary knowledge and skills to gain promotion than the younger generation who are more
likely to have university or Technical College education. For these, early academic, technical and
professional qualifications may enhance speed of learning and experience, and hence early
promotion to managerial levels. These groups tend to be more adaptable to industry changes than

their older counterparts (management pilot interviews, 1984).

5.1.3. Economic Factors (Variables)

The results of correlation coefficient and chi-square test of significance (see Appendix K, Tables)

had revealed certain interesting results seen from data analysis reported in Chapter Four above.

The most significant findings were as follows:

a) Strong association exists between paying 'danger money' and safety performance

(correlation coefficient = 0.366 and p = 0.001 - see Appendix K - Table 4.16)
Fifty six percent (56%) of operative sample indicated opposition to any form of 'danger money'
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being paid in the construction industry. The perception was that paying any form of 'danger money'
was tantamount to an inducement to take risks, and that such an inducement ran counter to the aims

of safety promotion on site, and in the construction industry generally.

The construction site is obviously a more dangerous place to work in than the typical factory floor
where the process of production is not only systematic, but also takes place in a more controlled
and constant working environment. The construction site is often at the best of times- chaotic, as
various operations/activities take place simultaneously due to the proliferation of sub-contractors,
and this makes management control of these activities often impossible. As such, any additional

incentive to take risks through payment of 'danger money' will only exacerbate an already troubled

environment or situation.

b) Banksmen training was found to be inadequate by the result. However, the result indicated
that there was no relationship between banksman training and safety performance. Despite this

result, safety advisers, contract managers and site managers had indicated that 'banksmen's training

was highly significant.

However, education of the operative groups on the role of the 'banksman' is critical to successful

safety procedures on site.

c) Bonus payments: The results showed that there was a relationship between bonus
payments and safety performance. The explanation for this was that bonus payments lead
operatives to achieve higher production through performing unsafely at the site level. It is therefore
an incentive to work faster than was usually the case, and in the process, unsafe methods of work
by chance-taking became the norm, and hence accidents (Leather (1983), Peterson (1982)).
Peterson (1982) observed that

'people commit unsafe acts because they have been rewarded in the past for doing
so; that is, operatives received bonus payments for extra productivity that may

have been achieved by performing unsafely.’

The result of the research concurs with the above. It indicated that bonus payments also influenced
supervisor behaviour towards safety (ref: Table 4.18, Appendix K- correlation coefficient 0.701; p

=0.001, also see Leather (1983); Shimmin et al ( 1982).

Rather than paying bonuses as an incentive for higher productivity without due regard for safety,
the research indicated that 'safety bonuses' should be paid instead, as they have a significant and
positive association with safety performance, since they combine productivity and safety
performance as a goal for reward. A Safety Bonus was found to enhance safety performance and

productivity (see Table 4.19 - Appendix K, correlation co-efficient = 0.839, p = 0.001).
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Generally, operatives' bonus schemes in the construction industry were perceived as a constraint to
good safety behaviour, and were believed by site managers to have an impact upon the

achievement of a favourable level of safety performance on site.

Similarly, contract managers and safety advisers felt that bonus schemes interfered with safety

organisation on site. Leather (1983) concluded that:

" ... that management was indeed concerned with the problem of bonus. That is, a
staggering 67% of foremen, and 42% of housing managers in the Public Sector
Group did consider bonus targets to be a major contributing cause of risk-taking,

and corner-cutting by the direct labour operatives."
He went on to state that:

"In the private sector ... some 55% of foremen thought its [bonus] influencemight

work in that direction."”

For this research, 74 per cent of safety advisers/officers, 55 per cent contract managers, 51 percent

site managers and 63 per cent operatives expressed similar views as Leather's (1983) conclusion.
This result is therefore considered as highly valid and significant.

d) Risk-taking was seen as a common nuisance, and it hampered safety promotion efforts im
the construction industry, whilst statistically a high association exists between 'risk-taking' and
safety performance. Nevertheless, risk-taking was considered as an industry 'norm'

construction culture, since the industry was perceived as dangerous.

If the industry was seen as a dangerous environment, then risk-taking was considered an inevitable
consequence that needed to be combated by safety practitioners. It should be driven home to
workers that because the industry is dangerous, all the more reason why risk-taking ought to be

minimised, so as to reduce or avoid the risk of accidental injuries to the individual worker or group.

It is clear from the results that increased productivity, and good safety performance can go

hand-in-hand (see Table 4.21 - Appendix K, correlation coefficient = 0.803, p =0.001).

5.1.4. Psychological Factors (Variables)

a) Personal and Group Care for Safety on Site
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Examination of the statistical analysis indicates that relationships exist between personal care for
own safety and safety performance (see Table 4.23 - Appendix K, where correlation coefficient
was 0.718, with a chi-square p = 0.001). This means that where the individual showed concern for
personal safety, and reflected this concern in their approach to their work, safety performance or
the chance of that individual having an accident, would reduce, compared to others who neglected

their personal safety in the course of their work.

Similarly, care for workmates' safety was not considered as essential as care for one's own safety.
The results showed that no association existed between workmates' safety and safety performance.
The explanation for this low score may be that personal safety was put first before that of others,
simply because construction work was seen as a group, but nevertheless a competitive activity. In
any group activity, it may be that human instinct dictates that personal survival comes first unless

where the safety of the individual is dependent upon the safety or survival of the group.

Construction work is generally a team or group activity; as such, the well being of members of the
team or group would be viewed as essential to team spirit and group performance. Since the group
is composed of individuals, it may be safe to assert that a group composed of safety conscious
individuals would make a safety conscious group, and thus enhance group safety performance.
From this, it is significant to propose that group training in safety must highlight the importance of
developing a group sense of shared responsibility between the individual, group and management,

where safety was concerned.

b) The Impact of the Health and Safety Act, 1974
The Health and Safety Act was shown to have significant impact on safety performance and an

association was indicated statistically to exist between the two variables (Tables 4.24- Appendix

K).

For this reason, knowledge of the 'Act' must be considered of primary importance where operative

training is concerned.

Amongst the operatives' sample (N = 126), knowledge of the Act was indicated as a significant
source of influence on the creation of safety awareness in the construction industry (63%). This

outcome also confirms the result of research by the author in 1982 (Sawacha & Langford, pub.

1986).

c) Training and Experience

Skill training, safety training and experience were seen as the most significant source of influence
in terms of good safety performance in the construction industry. The research results showed a
correlation and significance between the above and safety performance (see Tables 4.25/27 in

Appendix K), and section 5 2 above for detail discussion.
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Various research has also shown that knowledge and experience of the task or job was significant

for an efficient safety performance (Shimmin ef al 1982; Leather(1983), Perusse & Hale (1980).

d) Supervisors' Safety Behaviour
The research statistical analysis showed that a relationship exists between supervisors behaviour

and safety performance (see Table 4.28 - Appendix

Operatives' expectation of their supervisors' safety attitudes is relatively high, and they see their
supervisors' safety attitudes and behaviour as being a major source of influence upon their own
safety behaviour on site. Amongst the operative group, responses indicated 77 per cent perceived

their supervisors' safety behaviour on site as highly essential for them as a role model.

Other researches had reached similar conclusions in the past which makes this finding valid, for

example, Davies and Stachi (1964) found that
"frequent daily contact between workers, supervisors on safety and other job
matters, is most important to accident control efforts. Top management's attitudes
towards safety is also a significant factor."

Andriessen's (1978) study reached a similar conclusion. It states that:
"Workers will work more safely with a supervisor who is seen as someone who
respects his workers and their contribution, and who is stimulated by a distinct
company policy on safety. Because they see that their supervisor regards safety
equally important as production, they can also expect that he will react positively,

when they work safely. (see pg. 61 above for detailed discussion of the study)."

The above confirms the outcome of this research as valid and significant

5.1.5 Technical Factors

The most significant technical factors found to impact upon safety performance were:

a) Awareness of asbestos as a health hazard (p = 0.05)
b) Recognition of asbestos (p = 0.001)
c) Information on asbestos available to the workforce (p = 0.001)

d) Proper use of scaffolding and ladders (p = 0.005)
e) Adequate daily scaffolding inspections (p = 0.001)

) Building experience and use of common-sense in scaffolding erection (p = 0.001)
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g) Training skills of steel-erectors (p = 0.05)
h) Plant driver training (p = 0.05).

The most significant factor in safety performance is the human factor the human factor used
therefore to eliminate or avoid accidents, but there must first be an awareness of what causes

accidents in the work situation or environment.

The above constitute some of the causes of accidents as far as this research is concerned. The

more common causes of accidents are tabulated in the Appendix - Table 4.15b - see Appendix N).

The research found that despite the awareness of asbestos as a source of health hazards (expressed
by 98%) of the sample, only 55 per cent felt confident that they would recognise it if exposed on
site. Most surprisingly S8 per cent thought that they would be to blame should they handle
asbestos, or work with it without adequate protection, despite believing that the company had
overall responsibility for informing employees of the presence of asbestos in the workplace or site.
Asbestos information to operatives by management was indicated as lacking by 77 percent of

operatives.

Ladders and scaffolding were similarly found to be a great source of accidents in the construction
industry. As such most operatives (79 per cent) indicated that only technical trained persons should
erect them, and carry out regular safety checks and inspections if accidents were to be avoided.
They felt that common-sense and building experience alone should not be the qualification for
erecting it on site. Eighty four percent (84%) believed that good technical/skill training and
experience were the only criteria which should be recognised, and that all erectors of scaffolding

and inspectors should be certified as such. A similar view was indicated for steel erectors.

The operation and use of mechanised plant and equipment was also found to be a major source of
accidents on site. Despite that, operatives indicated that supervisors and site managers would
instruct uncertified persons to operate, use or drive them on site when the usual operator was found
to be absent on site to do so. Ninety-two per cent (92%) of operatives were unhappy with their

supervisors operating or using them before they were adequately trained.

The same opinion was expressed about operating site transport. Some form of certification was
considered necessary before anyone was allowed to operate or drive a dumper or other mobile
vehicle on site. Sixty four per cent believed that experience and common-sense alone was

inadequate.
An effective remedy to avoid the shortcomings expressed above would be a consistent policy of

hazard identification and assessments on individual sites throughout the construction industry.

Research has found that 'hazard identification or assessment are considered to be a highly
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significant factor in attitudes towards risks in general and safety performance in particular (Robaye

(1963), Hale and Hale (1970)).

A point of view generally held by safety advisers/officers in this research, and as evidenced by
previous research is that the results of hazard identification and assessment exert considerable
influence upon the choice of action taken (CITB, 1972; APAU, 1980). Further discussion of

previous research are detailed on page 47 above, which validates this research result.

5.1.6 Procedural Factors

Procedural factors were found to influence safety performance, and those indicated as most

significant variables were as follows:

a) Provision of protective safety clothing and equipment (p = 0.001);

b) Non-use of protective safety clothing and equipment;

c) Issuing of suitable quality, and adequate safety equipment;

d) Provision of adequate training on the use of protective safety clothing and equipment;

e) Provision of a safety booklet/manual, together with induction training for new recruits to

the industry (p =0.001 ).

The provision of good quality safety equipment and clothing is seen to have a significant influence
on safety awareness and performance. However, workers must be trained and familiarised with
methods of use in order to have maximum impact upon the individual's safety performance. Having
trained workers on the use of protective safety clothing and equipment, they should be encouraged
and cajoled as necessary to ensure they use them as specified and maintain them properly to give
maximum protection. Workers indicated that the failure to wear/use them ought to be a punishable
offence through sanctions imposed on the offender. They suggest that such a sanction should be
written into Contracts of Employment - a view expressed by 68 per cent of workers in the sample
(N = 126). The study showed that management did not give enough importance to the training of
operatives on how and where to use protective safety equipment and clothing. Rather, whilst they
were good at the provision of this clothing, workers were left to use their own discretion most of
the time. Sixty one per cent of respondents expressed the need for training on the use of supplied

clothing and equipment as being a high priority on site.

As part of the training in safety, 90 per cent of operatives felt the need for the provision of safety
manuals or booklets to all workers on site throughout the construction industry. Their belief was
that the issue of safety manuals or booklets promoted (created) and reinforced safety awareness,
improved company image by showing that the company cared about safety and lead to improved
safety performance. The result indicated that, to ensure maximum safety impact, all new recruits

would be given induction training in safety on entering the industry and also each time a worker
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changed companies, irrespective of the individual's experience or status.

It was agreed by 89 per cent operatives that induction training must make reference to a safety
manual or booklet provided by the company each time if safety awareness was to be sustained for

the key purpose of enhanced safety performance. Finally, (APAU, 1980) concludes that the three

ways of preventing accidents are:

(a) By making the working environment as safe as possible;
(b) by protecting the workers from hazards by the provision of protective clothing etc. and

(c) by training; all confirmed by this study.

5.1.7 Organisational Factors

Organisational variables were found to have significant influence on safety performance (see
Section 4.5.6 above) for statistical results. The most significant variables found to have associations

with safety performance were:

(a) Worker-management relationships (p = 0.001);

(b) Sub-contractor safety behaviour on site (p = 0.02);

© Safety representative presence on site (p = 0.001);

(d) Management-workers co-operation on safety issues (p = 0.001);

(e) Safety committee input to safety policy and programmes (p = 0.005).
® Regular safety talks by supervisors/management to workers (p = 0.001);
€3] Displaying good quality safety posters on sites (p = 0.005).

(h) Job skills and knowledge (p = 0.001). Tables 4.58; Appendix K).

Like most human relationships, workers and management relationships on site were found to have
a significant association with safety performance (see Tables 4.5.7 - Appendix K). Operative
perception indicated that good worker management relationships on site promoted good safety
performance, and that the reverse was equally true (this was the view of 78 per cent of operative

response and supports the results of the statistical analysis as shown in the conclusion of section

4.5.6 in Chapter Four above.

Various research confirmed all the findings of this section as listed above ((a)-(g))- Hinze (1978);
Levy and Green (196Z), Andriessen (1978) and Leather (1983) etc. For detailed discussion of these

research refer pages 48 - 62 in Chapter Two above.

5.1.8 Environmental Factors

The most significant environmental factors found to influence safety performance in this study
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were:

(a) Site conditions, e.g., clean and tidy or untidy (p = 0.001); (refer Tables 4.57/59 in
Appendix K);

(b) Worker's co-operation with each other on site (p = 0.001); (see Table 4.60 -
Appendix K)

(c) Planned and organised sites - (p = 0.001) (See Tables 4.63 - Appendix K), and

(d) Workers' individual carefulness about safety on site (p = 0.001) (see Table 4.62-
Appendix K)

Again, these results listed above are validated by previous research as discussed in Chapter Two
above, particularly those of HSE Report (1976) as discussed on page 62, para 4; APU (1980) page
63; and Leather (1983) etc.

5.2 ATTITUDINAL/BEHAVIOURAL PATTERNS OF OPERATIVES AND SITE
MANAGERS

This section reports the pattern of behaviour of operatives' attitudes compared with those of site

managers.

The purpose of this section is to investigate any similarities or differentiation between them as far
as the chosen research variables are concerned. The basis of comparison remains the chi-square test
of significance calculated by using MINITAB statistical package as described in Chapter Four

above.

It is important to note that since no other studies which compared operative and site managers'
attitudes was found at the start of the study, any conclusions reached should be considered as
tentative. This is mainly because the results can not be validated using previous research findings
whereby direct comparisons would be possible. Nevertheless, statistical validation can be
acceptable as far as research purposes are concerned. As such, the findings in this section can be

acceptable as valuable information contributory to this field of research.

5.2.1 come Or Analysis of Attitudinal/Behavioural Patterns of eratives and Site

anager:

The pattern of behaviour of operatives and site managers were established after the first detailed
analysis of individual data for each of the groups, to test whether there were any similarities or
differences in their attitudes towards the attitudinal variables as indicated in the research model

detailed in Figure 3.8 above.
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The pattern of behaviour of operatives and site management were established after the initial
analysis of data provided by each of the groups. The first analysis was to investigate and establish
general attitudes towards the chosen variables and to see if they had any significant relationships
with safety performance. After this first analysis was completed, the results of the analysis were
then paired and subjected to chi-square analysis (test of significance) using MINITAB, to see if any
pattern of behaviour (attitudinal) exist between operatives and site management as far as the

selected attitudinal variables were concerned.
The general findings can be described as follows:

a) Historical Factors

Results of the whole sample of operatives (N = 126) and site management (N = 74) showed that
operatives' attitudes were not dissimilar to those of site management in respect of factors such as

age, training, experience, and knowledge of companies for which they worked, as discussed in

5.1.2. above.

The ef