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Introduction

Traditional approaches to the management of safety in the workplace
have focused primarily on job redesign (Chhokar and Wallin, 1984;
Komaki et al., 1978), engineering management (Heinrich, 1950; Kanki
etal., 1989), and the selection of what are considered safety conscious
employees (Donald and Canter, 1993, 1994). Many of these traditional
approaches tend to ignore the fact that a majority of indus-
trial/occupational accidents and injuries in Ireland are the result of
the unsafe work behaviour of employees rather than unsafe mechani-
cal or physical conditions in the workplace.

The past tewnty years has seen the emergence of a new paradigm,
which focuses on the affective and behavioural characteristics of em-
ployees in a safety context (Reber and Wallin, 1983; Donald and
Young, 1996). This new thinking has shifted the focus towards the
study of safety attitudes, climate, and culture within organisations. Zo-
har (1980) was one of the first researchers to suggest a relationship
between safety climate and specific measures of safety performance.
This study, while useful, was primarily based on expert opinions and
did not demonstrate a statistical relationship between safety climate
within the organisation and specific safety behaviours. Three subse-
quent studies by Canter and Donald (1990), Cox and Cox (1891), and
Cox et al. (1998) moved the debate along and demonstrated signifi-
cant correlations between organisational safety climate and specific
behaviour and safety performance measures.
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These studies illustrate a fundamental shift in thinking about how

safety in organisations should be managed. Rather than focusing on
the hardware and task oriented dimensions of jobs, it is clear that the
safety management process is a much more complex one involving
dimensions of organisations, and specific attitudinal and behavioural
characteristics of individuals.
. The number of studies focusing on the role of organisation-level
variables has increased significantly. Many of these are of a qualita-
tive nature. Wright (1986) studied the causes of fatal accidents in-
volving offshore oil workers. He found that employees typically
equated normal working methods (essentially what everyone else
does) with safe and/or ideal working approaches. This was, however,
not necessarily the case. He also found evidence of strong pressure
within the organisation to complete work as quickly as possible. This
performance imperative was in many cases related to a range of
safety climate issues within the organisation. A particular dimension of
safety climate highlighted was the existence of defective communica-
tions of safety issues both between workers and management and
among workers. It is acknowledged in the literature that more human
errors occurred in situations where the organisational climate was
characterised by psychological stress and where pressures existed
within the organisation which focused on performance rather than
safety. Embrey (1992) similarly identified production/safety trade
offs, time pressures, poor communication and co-ordination systems
as important organisational factors that help explain safety behaviour
patterns. Dawson (1981) likewise argues that safety climate is one
factor that influences how employees behave in safety terms. Similar
findings are reported by Hurst ef al. (1980) and Hofmann et al. (1995).

‘What emerges from the existing research is the proposition that im-
portant variables or characteristics of an organisational-level nature can
lead employees to behave in particular ways in the context of safety.
Currently, there is a lack of empirical evidence to inform us of the fac-
tors that influence how individuals attach meaning to, and interpret,
elements of safety climate. Furthermore, how do the various elements
of safety climate influence safety behaviours, and more specifically, are
demographic and human capital characteristics of the individual or
their perceptions of the safety climate more significant in terms of the
commission of safe and unsafe behaviours in organisations?

This paper reports the preliminary results of a major study that fo-
cused on identifying how employees perceive the safety climate of an
organisation, the factors that influence the perception of safety cli-
mate, the nature of their safety behaviours and the relationship be-
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tween perceptions of safety climate and safety behaviours. The paper
is structured in the following way. It first of all considers the concept
of safety climate and reviews the academic debate about how it dif-
fers, if at all, from safety culture. It then considers safety behaviour
and in particular the factors that influence safety behaviours, includ-
ing the relationship between perceptions of safety climate and spe-
cific behaviours. The paper provides a detailed discussion of the lev-
els of analysis used to interpret the data, the methodological decisions
made, and the analysis protocols adopted. It concludes with a discus-
sion of the findings and their implications for theory, research, and
safety management practices.

The Concept of Safety Climate

Safety climate and culture have received considerable attention in the
safety literature. The distinction between the two, in the general or-
ganisational behaviour literature, is unclear. Rousseau (1988) found
considerable overlap between them. However, she concluded that
there were sufficient differences for one to be differentiated from the
other. Rousseau characterises culture as a group phenomenon, mani-
fested in the expression of strongly held norms, consisting of shared
beliefs and values. She argues that it is possible to have organisations
that do not have strong organisational norms, leading to the conclu-
sion that organisations may not have an organisational culture at all.
Brown and Holmes (1986) suggest that climate is best conceptualised
as a descriptive term that applies to the organisation. Climate there-
fore refers to a situation and its links to thoughts, feelings, and be-
haviours of organisational members. It is generally viewed as tempo-
ral, subjective, and often subject to direct manipulation. Denison
(1996) argues that this is perhaps where climate differs from culture.
Culture refers to an evolving context that is rooted in history, collec-
tively held, and of sufficient complexity to resist organisational at-
tempts at manipulation. Denison does however acknoWledge that
within the organisational behaviour literature the distinctions appear
to have disappeared and that the two concepts should be viewed as
differences in interpretation rather than differences in phenomenon.
He concludes that the two concepts address a common phenomenon,
which he defines as the creation and influence of social contexts in
organisations. Moran and Volkwein (1992) appear to have come to the
same conclusion. They conclude that climate and culture overlap in
that they are components of the expressive, communicative, socially
constructed dimensions of an organisation. They point to a funda-
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mental difference between the two concepts which argues that cli-
mate reflects the attitudes and behaviours of organisational members,
which are directly observable, whereas culture focuses on assump-
tions, expectations, and perspectives that are taken for granted by
organisational members, but are not easily interpreted by outsiders
or, for that matter, measured.

Within the safety literature, the distinctions discussed so far have
not been as clearly in evidence. Cox and Cox (1996), for example,
suggest that there is a common tendency to describe safety culture in
terms of values, beliefs, attitudes, social mores, norms, rules, prac-
tices, and behaviour. They argue that such definitions represent
catch-alls and as a result have tended ultimately to be of limited value
in a research context. However, many of the studies that propose to
measure safety culture essentially only measure safety attitudes and
pay little attention to norms and rules and whether an organisation has
the capacity to reflect on safety practices or not. Pidgeon (1995) ar-
gues that the search for safety culture has in effect been reduced to
measuring individual attitudes and behaviours in a specific work
context, which more closely matches the concept of safety climate
rather than safety culture.

A number of attempts have been made to measure safety climate.
Zohar (1980) concluded, based on questionnaires completed by over
400 employees, that safety climate consisted of dimensions such as
the importance of safety training, the effects of safe conduct on pro-
motion, levels of risk in the workplace, and management attitudes to
safety. Zohar identified eight dimensions in all. However, Brown and
Holmes (1986), in an attempt to validate Zohar's safety climate model,
found that his original eight factor model reduced to three factors;
employee perceptions of management commitment, management
actions, and the physical risk perception of employees. A more recent
study by Williamson et al. (1997) proposed a 67-item measure of
safety climate. Factor analysis on a reduced scale revealed five items:
personal motivation and safety behaviour, positive safety practice,
risk justification, fatalism, and optimism. The study did not, however,
investigate how these measures related to accident rates.

Cox and Cox (1991), Guest et al. (1994), Alaxander ef al. (1895),
Lee (1995) and Cox and Flin (1998) have in contrast focused on safety
attitudes as a measure of safety culture. Cox and Cox appear to have
been the initiators of this line of research. They postulated the view
that the idea of safety culture reflects the attitudes, values, beliefs and
perceptions that employees share in respect of safety issues. They
developed a conceptual model, which posits that the shared aspects
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of employee attitude to safety provide a partial description of an or-
ganisation’s safety culture. They did not however seek to link these
measures with safety metrics such as accident rates. A subsequent
study by Alaxander et al. (1995) also focused on safety culture and
made attempts to link safety attitude with prior accident involvement.
They concluded that a measure of safety culture could not be reliably
demonstrated but did suggest six key factors that underpin safety at-
titude; personal need for safety, personal appreciation of risk, attribu-
tion of blame, conflict, control, and a supportive environment. Lee
(1995) conducted similar research on a sample of 5,295 employees at
a large British nuclear plant. This study highlighted three factors of
importance to risk and safety: risk taking, an assessment of perceived
risks, and the extent to which risks were perceived to be under per-
sonal control. The study did find major differences in attitude and
perception according to job type, type of shift worked, gender, age,
and experience. They also reported that differences in perception
and attitude to safety were linked with prior accident involvement.
Cox et al. (1998) examined the makeup of safety culture in terms of
the relationship between attitudes to safety and perceived organisa-
tional commitment to safety. They found that the individual's attitudes
to personal actions for safety were not related to their perception of
the organisation's commitment to safety. The most significant finding
of this study was that management actions for safety were most sig-
nificant in influencing how employees perceived the overall level of
commitment to safety in the organisation.

Guest et al. (1994), in contrast, did not rely on a questionnaire
methodology, but instead used in-depth interviews using critical inci-
dent technique, repertory grid and open-ended questions. The study
was conducted among British Rail employees following the Clapham
Junction disaster. It concluded that a number of dimensions of safety
culture could be identified. These included the following: a belief in
hierarchy and management, a belief in the value of technically sound
and complex safety systems, a reluctance of employees at lower lev-
els to accept personal responsibility, and a sense of duty and com-
mitment to running trains on time. The study in general did not suc-
ceed in linking safety culture and accident rates because there were
few, if any, differences in perceptions of risk and safety performance
between what were characterised ‘safe’ and ‘unsafe’ employees.

One can conclude that the dimensions identified from studies of
safety climate appear to be related to employees perceptions of the
organisational characteristics that impact upon safety whereas those
dimensions associated with safety culture are more complex, diverse,
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and personal. The findings on safety climate are in general consistent
with definitions of climate constructs found in the organisational lit-
erature (Schneider, 1990) in that individuals do attach meanings to
and interpret the environments within which they work. The meanings
and perceptions that they attach to safety climate then influence their
behaviour. Hofmann and Stetzer (1996) for example demonstrate that
where employees work for a supervisor who never mentions safety,
they are likely to develop perceptions that safety is not important and
as a result will not place a strong emphasis on safety issues. Schneider
(1880) provides support for the view that a strong safety climate has
the potential to motivate employees to take greater ownership of,and
responsibility for, safety within the organisation. This in turn has the
potential to influence propensity to behave in a safe manner.

For the purposes of this study, safety climate was operationalised
in the following way: perceptions of management’s commitment to
safety, employee ownership of safety related issues, stereotyping of
safety conscious employees, adherence to safety rules and proce-
dures, and the existence of proactive approaches to managing safety.
It was postulated that perceptions of a strong safety climate would be
associated with safe behaviour and a reduced tendency to engage in
unsafe behaviour. We also selected a number of demographic and
human capital dimensions of individuals as potential explanatory
variables in the context of safety climate and safety behaviour.

Explaining Safety Behaviour

It has been argued that unsafe acts or behaviours are a major causal
factor in workplace accidents/injuries and that improved safety be-
haviour reduces the frequency of work related accidents and injuries.
The literature suggests that a range of factors explain safety behav-
iour. Accident proneness theory, for example, suggests that certain
individuals possess relatively permanent idiosyncrasies, which in-
crease their likelihood of having an accident. McKenna (1983) has
challenged the accident proneness theory and argues that if one ac-
cepts such an explanation, one has to accept the underlying assump-
tion that all employees are exposed to the same job and environ-
mental conditions. A restrictive and far more realistic interpretation of
this theory has emerged to the effect that employees are more or less
prone to accidents in given situations and that this proneness is not
permanent but changes over time (Porter, 1988).

The literature does, however, reveal a number of individual char-
acteristics that explain unsafe behaviour and accidents:
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e Younger employees are more unsafe and have higher accident
rates than older employees (Singleton, 1982).

¢ Younger employees appear to have problems with attention, lack
of discipline, impulsiveness, recklessness, overestimation of ca-
pacity and pride (Lampert, 1974).

e Older employees (50-60) show an increase in accident rates but
at a lower rate than for younger employees (Broberg, 1984). De-
Green (1972) suggests that older employees have more accidents
due to deterioration in motor skills, sensory functions, mental
agility and reaction time.

e Obome (1995) argues that safe behaviour is often negatively re-
inforcing in that it takes more time, may involve the use of safe
clothing and may be subject of adverse comment from other em-
ployees. Unsafe behaviour is quicker, more comfortable, and
more socially acceptable. Winsemsus (19658) demonstrated that
experienced operators had learned to use unsafe behaviour pat-
terns. This behaviour was viewed as easier and less time con-
suming, and so it was positively reinforced.

¢ Reason (1979) studied absent-mindedness and suggested that it
is more likely a problem for the skilled or than the unskilled op-
erator.

A number of studies have sought to categorise safety behaviours. Ray
and Frey (1999) group safety behaviours into five categories: house-
keeping, personal protective clothing, personal clothing, material
handling, and operations. Hofmann and Stetzer (1996) suggest six
broad categories of behaviour: improper tool use, improper work
strategies at risk to self, failure to wear personal protective equip-
ment, improper storage of tools, improper storage by others, and im-
proper work strategies with risk to others. We utilised a number of
these categories of safety behaviour when conducting this study.

The Methodology

Levels of Analysis

Klein et al. (1994) suggest that researchers should specify the levels of
analysis at which they are assuming variables will operate and then
test these assumptions. For the current research study, perceptions of
safety climate were targeted for investigation at the organisational
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level of analysis, whereas safety behaviour was investigated at the
individual level of analysis. Even though safety climate was targeted
at the organisational level of analysis, this construct does have indi-
vidual counterparts. We hypothesised that individuals within any
given organisation would have shared perceptions of safety climate
given the organisational context. It is argued that social information
processing influences could readily produce these shared percep-
tions. We expected that perceptions of safety climate would be rela-
tively homogeneous within organisations. Safety behaviour was as-
sumed to be an individual level variable.

Given that both organisational level and individual level variables
were included in this study, a cross level model was investigated.
Rousseau (1985) defines cross level models as those where variables
at one level of analysis are hypothesised to influence variables at an-
other level of analysis. Within the context studied, these hypotheses
usually consist of variables at a higher level of analysis influencing
outcome variables at a lower level, e.g. the influence of safety climate
on individual safety behaviour. In the current study the effects of
safety climate were investigated as contextual influences on safe and
unsafe work behaviour.

Participants

The participants were 1240 employees in 25 manufacturing companies
randomly selected. The data of 17 participants were eliminated due to
excessive missing data. The average age of participants was 34 years
(standard deviation, 10 years) and they had an average tenure of 8
years (standard deviation, 7.5 years). Of the participants 67% were
male and all occupational groups were represented in the sample in-
cluding operators (85%), technical/engineering (18%), manage-
ment/supervisioh (15%), and administrative/professional (12%). The
survey responses were anonymous.

Measures

Two sets of measures were utilised in the study. These were percep-
tions of safety climate and reported safety behaviours. We briefly de-
scribe each one:

e Safety climate was measured using a 38-item scale based on the
work of Zohar (1980) and Dedobbeleer and Beland (1991). Slight
modifications were made to make it situation specific to Ireland and
to match common job titles found in Irish industry. For all items, a
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five-point Likert-type ‘strongly agree’ to ‘strongly disagree’ scale
was used. The Cronbach-alpha for the scale was 0.60.

¢ Safety behaviour: A review of the literature and discussions with
experts provided a list of 52 behaviours that were treated as a be-
havioural construct. Respondents were asked to indicate the fre-
quency (ranging from ‘never’ to ‘always’) with which they had en-
gaged in the behaviour over the past year. The Cronbach-alpha
for the scale was 0.94.

Statistical Methodology

The data was collected and prepared in an appropriate format for ma-
nipulation using SPSS. The scale items for both safety climate and safety
behaviour were subjected to factor analysis. Factor analysis is a statistical
technique that analyses the interrelationships among a large number of
variables and enables the researcher to explain these variables in terms
of their common underlying dimensions (factors). Thus, the statistical ap-
proach involves finding a way of condensing the information contained in
a large number of original items into a smaller number of dimensions
(factors) with a minimum loss of information quality. '

Before the two relevant scales were subjected to exploratory factor
analysis, they were tested for reliability. The respective Cronbach-
alpha scores reported above were considered acceptable. The
method of factor extraction used in this study was principal compo-
nents analysis. It focuses on the total variance around the items, so the
solution generated includes as many factors as there are items, al-
though it is unlikely that they will all meet the criterion for retention.
The criterion for retention selected was that a factor had an eigen-
value greater than one.

After the factor analysis was completed, the possible effects of
specified predictors of safety climate and safety behaviour, i.e. three
demographic variables, two human capital variables, and three safety
history variables, were examined. Given that the data collected was
primarily interval in nature, non-parametric techniques dominate the
analysis, i.e. the Kruskal-Wallis test statistic is employed to compare

“the means of three groups or more and Spearman correlations are
used to examine whether there is any significant relationship between
safety climate and safety behaviour.
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Results

Factor Analysis of Safety Climate Scale

The analysis of the safety climate scale proceeded through two stages
with problematic items being removed after the first analysis. The
second analysis yielded a factor solution, which accounted for 81.7%
of the variance. The factor analysis identified eleven factors with
eigenvalues greater than one and a fairly clear factor structure
emerged: one large factor accounting for 11% of the variance, an-
other item accounting for 8% of the variance and nine small factors
accounting for 2-6% each. The factor solution is presented in Table 1.

TABLE 1: FACTOR STRUCTURE FOR SAFETY CLIMATE SCALE

0,
Factor /° of
Variance

Employee willingness to take ownership and 11%
participate in safety management °
Negative stereotypes of safety conscious workers 8%
Belief about employees who have accidents 5.7%
Management commitment to safety 4.2%
Riskiness of the job 3.8%
Belief in accident proneness 3.6%
Safety strategies in existence 3.8%
Proactive approaches to safety in organisations 3.2%
Management has sole ownership of safety issues 3.2%
Belief in strict adherence to rules of discipline for 2.7%
unsafe work behaviour )
Employees possess the capacity to be safety 2.7%
conscious ’

The first factor represents a core concept of safety climate — employee
willingness to take ownership and participate in safety management.
This is expressed in terms of a willingness to participate in safety
training, the importance of being briefed on the organisation’s safety
record, the importance of having accurate safety records, participa-
tion on safety committees, and taking on board some of the task of
managing aspects of safety.
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The second factor — negative stereotypes of safety conscious em-
ployees - is expressed in terms of the following stereotypes: employ-
ees who observe safety rules are softies, to carry out unsafe work
practices is positive, safety rules contribute to accidents at work, non-
co-operation in investigating accidents and the difficulty of training
employees to be safety conscious.

The third factor is beliefs about individuals who have accidents.
This factor is expressed in terms of the following beliefs: competitive
people are most likely to be involved in accidents in the workplace,
people who are ambitious are likely to have more accidents as are
people who are either aggressive or impatient.

The fourth factor is management commitment to safety. This is ex-
pressed in the following terms: the organisation’s culture places
strong emphasis on safety; all accidents are reported within the
organisation using the correct procedures; there is a positive com-
mitment to safety in the organisation, and getting the work done is not
more important than safety.

The fifth factor, riskiness of the job, is expressed in the following
terms: the organisation is not high risk in safety terms, the chances of
an accident occurring are slight, the chances of the employee’s job
resulting in an accident are slight and there is limited risk attached to
any job within the organisation.

The sixth factor, belief in accident proneness, is expressed in
terms of three elements: some employees are more accident prone
than others, accident proneness is a significant factor in explaining
accidents and I am not an accident-prone individual.

The seventh factor, specific strategies for safety, is expressed in
the following terms: the existence of strategies to deal with employ-
ees’ personal problems, providing employees with more autonomy,
and a reduction of work overload.

The remaining four factors: proactive approaches to safety in the
organisation, management has sole ownership for safety, strict adher-
ence to rules and procedures, and the belief that employees possess a
capacity to be safety conscious account for 11% of the variance.

Factor Analysis of Safety Behaviour Scale

The analysis of the safety behaviour scale proceeded through two
stages with problematic items being removed before the second
stage. The factors extracted accounted for 54% of the variance. The
factor analysis identified nine factors with eigenvalues greater than
one and a very clear factor structure emerged. One factor accounted



152 Safety Climate and Safety Behaviours in Irish Organisations
for 26% of the variance; a second factor accounted for 9% of the vari-
ance. The remaining set of factors accounted for 2-5% each. The fac-

tor solution is presented in Table 2.

TABLE 2: FACTOR STRUCTURE FOR SAFETY BEHAVIOUR SCALE

Factor % of Variance

Correct responses to hazardous situations 26.3%
Communication of unsafe work conditioné 8.9%
Proper use of equipment 4.8%
Break safety rules 3%
Engage in preventive safety behaviour 2.58%
Safety behaviour by exception 2.3%
Attention to rules/procedures 2.22%
Engage in risking behaviours 2%
Good housekeeping practised 2%

The first factor clearly represents a core element of safety behaviour -
correct responses to hazardous situations — and explains 26.3% of the
variance. This is expressed in terms of the following: proper storage
of hazardous chemicals, proper usage of hazardous chemicals, proper
disposal of hazardous equipment, use of necessary safety devices
when working around harmful chemical fumes, properly label haz-
ardous work areas, prepare materials for safe usage, and use neces-
sary safety equipment in dangerous work situations.

The second factor — communication of unsafe work conditions — ac-
counts for almost 9% of the variance. This is expressed in terms of
eight important behaviours; warning co-workers of unsafe conditions,
reporting unsafe work conditions to supervisors, reporting unsafe
work practices to supervisors, encouraging co-workers to behave ina
safe manner, reporting to management any unrecognised safety haz-
ards, reporting safety issues in general to supervisors, stepping away
from unsafe work situations, and communicate with co-workers re-
garding hazards relevant to them.

The third factor — proper use of equipment — is expressed in terms
of nine specific behaviours. These are the return of all equipment to
its proper storage place after use, the proper use of equipment re-
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quired by practice, keeping equipment in an orderly fashion, prop-
erly storing equipment required by practice, clearing up spills left by
equipment, periodically performing thorough inspections of equip-
ment, inspecting equipment prior to use, using equipment as if there
is the possibility of an accident, and following proper maintenance
schedules for equipment.

The fourth factor focuses on unsafe work behaviours. This factor —
breaking safety rules - is expressed in the following terms: altering
equipment to save time, improperly setting up equipment before use,
taking shortcuts in order to get the job done faster, modifying or al-
tering equipment, exceeding equipment’s recommended limitations,
and improvising when safety equipment is not available.

The fifth factor focuses on preventive safety behaviours. This factor
is expressed in terms of the following behaviours: replacing
old/damaged equipment prior to use, the inspection of work areas to
detect hazards, making representations to management on prevent-
ing accidents, making sure emergency equipment is on site, making
sure emergency equipment is available when required, and attending
all scheduled safety meetings.

The remaining four factors - safety behaviour by exception, atten-
tion to rules and procedures, engaging in risky behaviour, and good
housekeeping practices — account for 8.5% of the variance.

Influence of Gender and Provision of Safety Training on Safety
Climate

Table 3 presents the results of t-tests examining the statistical signifi-
cance of gender and participation in safety training in relation to per-
ceptions of safety climate.

The analysis reveals a number of statistically significant results.
Gender does appear to have a significant effect on safety climate in an
overall sense. Furthermore, a number of significant effects were re-
vealed for specific climate factors. Gender appears to have a statisti-
cally significant effect on the extent to which employees are likely to
perceive that safety climate promotes ownership of, and participation
in, safety issues; the extent to which employees perceive that the cli-
mate promotes particular beliefs about People who have accidents;
the level of management commitment to safety; the degree of riski-
ness in the job; and the belief that the safety climate promotes strict
adherence to rules and procedures.



154 Safety Climate and Safety Behaviours in Irish Organisations

TABLE 3: T-TESTS INVESTIGATING THE EFFECT OF GENDER AND
PARTICIPATION IN SAFETY TRAINING ON PERCEPTIONS OF SAFETY

CLIMATE

Gendex Safety Training
Factor t-statistic p-value t-statistic p-value
Ownership and -2.535 | 0.012% 2.540 0.011%
participation
Negative —0.273 0.785 -2.316 | 0.021%
stereotyping
Beliefsaboutpeople | 19 | cgoo1##+ | —2.500 | 0.010%*
who have accidents
Management
commitment to 3.049 0.002%* 6.016 <0.001%**
safety
Riskiness of the job —4.438 <0.001%** -1.013 0.312
Belief in accident- 4.000 | <0.001%** | 0.737 0.462
proneness
Specific strategies 1.704 0.073 0.263 0.793
for safety
Proactive 0.082 0.935 0.839 0.839
approaches to safety
Management have
sole ownership of 0.228 0.81¢ 0.102 0.102
safety
Strict adherence to 3.060 | 0.002%* 0.452 0.452
rules
Employees possess
capacity to be safety -1.181 0.238 0.939 0.939
conscious
Significance is indicated as follows: * at the 8% level; ** at the 1% level; and
*%% at the 0.1% level
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Participation in safety training does not appear to have a significant
effect on employees’ perception of the overall safety climate in the
organisation. However, the study revealed that this predictor had a
significant effect on the most important safety climate factors. Partici-
pation in safety training has a significant effect on the extent to which
employees perceive that the safety climate promotes ownership of,
and participation in, safety issues; the extent to which the climate
contains negative stereotypes about safety conscious employees; the
beliefs about people who typically have accidents; and the perception
of management commitment to health and safety.

Influences of Other Demographic and Accident History Variables
or Perceptions of Safety Climate

Six other predictor variables were included in the study: two demo-
graphic variables, age and job title; one human capital variable, or-
ganisational tenure; and three accident history variables’ accident
involvement, accident reporting, and near accident involvement.
Again, statistical analysis was conducted to ascertain whether these
predictors had a significant effect on overall safety climate, and the
various factors identified within safety climate. Table 4 presents the
results of the analysis.

The analysis reveals that job title has a significant effect on per-
ceptions of overall safety climate and specific dimensions of an or-
ganisation’s safety climate. In particular, job title has a significant ef-
fect on almost three quarters of the safety climate factors including the
most significant factors, as revealed by the factor analysis. It has a
significant effect on the perceptions of ownership of, and participation
in, safety; the beliefs that people have about accident prone individu-
als; perceived management commitment to safety; the perceived
riskiness of the job; the perception of the existence of specific strate-
gies for safety; the beliefs regarding the extent of proactive ap-
proaches to safety; the perception that management has sole owner-
ship of safety; the perception of strict adherence to rules; and the per-
ceived overall safety climate of the organisation.

Age appears to be of relatively limited significance in perceptions
of safety climate. It does, however, appear to have a significant effect
on the extent of negative stereotypes about safety conscious employ-
ees, perceptions of proactive approaches to safety, and the extent of
perceptions of management commitment to safety.
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Organisation tenure appears to be of little significance in percep-
tions of safety climate also. However, it has a significant effect on the
extent of negative stereotyping about safety conscious employees and
the level of riskiness in the job. There were no significant results for
the remaining safety climate factors.

Of the three accident history variables, the involvement of the em-
ployee in an accident in the past three years has a significant effect on
specific aspects of safety climate. In particular, it appears to be signifi-
cant in relation to perceptions of management commitment to safety,
the perceived riskiness of the job, and the perceived extent of strict
adherence to rules for those who engage in unsafe work behaviour.

~ The two remaining accident history variables appear to be of more
significance and have an effect on a larger number of the safety cli-
mate factors included in the study. Where the employee experienced
a reported accident in the previous twelve months, the analysis re-
veals that this has a significant effect on the perceived riskiness of the
job, beliefs about accident prone individuals, the perception that
management has sole ownership of safety, the perception of strict ad-
herence to safety rules for unsafe behaviours, and the overall percep-
tion of safety climate within the organisation.

Where the employee was involved in a near accident (something
that could have caused an injury but did not) in the previous twelve
months, the analysis reveals that this significantly affects a number of
dimensions of safety climate. It appears to have an effect on the fol-
lowing dimensions: the perception of management commitment to
safety, the perceived riskiness of the job, beliefs about accident
proneness, individual perceptions that specific strategies exist for
safety, the perception that management has sole ownership of safety,
and the belief that employees possess the capacity to be safety con-
scious. Many of the statistically significant results identified are logi-
cal, rational ones and there is significant support for many of them in
the current body of literature (Donald and Canter, 1994; Cox and Cox,
1896; Cox and Flin, 1998; Mearns and Flin, 1999).

Influences of Gender and Provision of Safety Training on Safety
Behaviour
Table § presents the results of the statistical investigation into the ef-

fects of gender and participation in safety training on the reported
safety behaviour of respondents.
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TABLE 5: T-TESTS INVESTIGATING THE EFFECT OF GENDER AND
PARTICIPATION IN SAFETY TRAINING ON REPORTED SAFETY BEHAVIOUR

Gender Safety Training

Factox t-statistic | p-value t-statistic p-value
Correct responses
to hazardous 0.878 0.380 1.941 0.083
situations
Communication of
unsafe work -1.241 0.218 4.083 <0.001%%*
conditions
Proper use of

j 1.325 0.186 1.613 0.108
equipment
Break safety rules -4.598 | <0.001%*%* —2.550 0.011%*
Engage in
preventive safety 3.008 0.003** 5.229 <0.001%%*
behaviour

b .

Safety behaviourby | 543 | 0521 ~1.892 0.059
exception
Attention to rules 4511 | <0.001%** | 3.095 0.002%%
and procedures
Engage in risky 0.189 | 0.850 0.351 0.351
behaviours
Good housekeep- | 5516 | cooo1++ | 0.778 0.775
ing practice
Significance is indicated as follows: * at the 5% level; ** étv the 1% level; anci
**% at the 0.1% level

The analysis reveals that gender does not appear to significantly in-~
fluence overall reported safety behaviour by employees. However, it
has a significant effect on the likelihood of breaking safety rules, the
extent to which the employees engage in preventive safety behav-
iour, the extent of attention to safety rules, and the demonstration of
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good housekeeping practices. Further analysis reveals that participa-
tion in safety training has a significant effect on overall safety behav-
iour and on three other positive behaviours and one negative behav-
iour. Participation in safety training has a significant effect on the fol-
lowing positive behaviours: the extent to which an employee is likely
to communicate unsafe work conditions, the extent to which an em-
ployee engages in preventive safety behaviours, and the extent of
attention to safety rules and procedures; and on the negative behav-
iour breaking safety rules.

Influence of Other Demographic and Accident History Variables
on Reported Safety Behaviours

Statistical analysis was conducted to investigate whether two other
demographic variables (age and job title), one human capital variable
(organisational tenure), and three dimensions of accident history (in-
volvement in accidents, experiencing a reported accident, and in-
volvement in a near accident) had a significant effect on reported
safety behaviour. Table 6 presents the results of the analysis.

The analysis reveals that none of the accident history variables
have a significant effect on overall safety behaviour. However, they
have a significant effect on specific behaviours. Accident involve-
ment, for example, has a significant effect on the unsafe behaviour of
employees and safety behaviour by exception, both of which are
negative behaviour categories.

The experience of a reported accident in the previous twelve
months has a significant effect on safety behaviour by exception and the
extent of good housekeeping. Involvement in near accidents is signifi-
cant in relation to unsafe behaviours, safety behaviour by exception,
and the extent of good housekeeping. All three of the accident history
variables appear to have a significant effect on the comrmission of un-
safe acts in the workplace or safety behaviour by exception.

As is the case with perceptions of safety climate, job title has a sig-
nificant effect on overall safety behaviour and on many of the impor-
tant safety behaviour factors. Job title has a significant effect on the
following categories of positive safety behaviour: positive responses
to hazardous situations, the communication of unsafe work conditions,
the proper use of equipment, engagement in preventive safety be-
haviour, good housekeeping practices, and attention to rules and
procedures. It also has a significant effect on one negative safety be-
haviour: breaking safety rules.
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The potential predictor age seems to have an overall significant effect
on reported safety behaviour. In particular, it has a significant effect
on two positive safety behaviours and one negative one. It appears to
have a significant effect on the communication of unsafe work condi-
tions, the extent of engagement in preventive safety behaviour, and
the negative safety behaviour of breaking safety rules. Organisational
tenure also has a significant effect on two positive and one negative
safety behaviour: the extent of communication of unsafe work condi-
tions, the extent of good housekeeping practices and the extent to
which employees engage in risky behaviour. Overall the demo-
graphic and human capital variables of job title, age, and organisa-
tional tenure have a statistically significant effect on a considerable
number of safety behaviours in organisations.

Relationships between Perceptions of Climate and
Reported Safety Behaviours

The study also examines the relationship between safety climate
within the organisation and specific safety behaviours. Table 7 shows
the Spearman non-parametric correlation between the safety climate
factors and the safety behaviour factors included in the study. The
analysis reveals that there are a number of significant correlation
between safety climate factors and safety behaviour factors.

* The ‘management commitment to safety’ safety climate factor is sig-
nificantly correlated with five safety behaviour factors. More inter-
estingly, it is significantly negatively correlated with unsafe behav-
iour factors and significantly positively correlated with safe behav-
iour factors.

* The safety climate factor labelled ‘specific strategies for safety’ is
significantly positively correlated with three positive safety behav-
iour factors: ‘correct responses to hazardous situations’, ‘communica-
tion of unsafe working conditions’, and ‘engaging in preventive
safety behaviour'. A similar relationship exists for the séfety climate
factor labelled ‘proactive approaches to safety in organisations’.

* The positive safety behaviour factors of ‘communicating unsafe
working conditions’ and ‘attention to rules/procedures’ are signifi-
cantly positively correlated to the safety climate factor labelled ‘em-
ployee willingness to take ownership of and participate in safety
management’, whereas the negative behaviour factor of “engaging
in risky behaviours” shows a significant negative correlation.
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e The safety climate factor labelled ‘negative stereotypes of safety con-
scious workers’ is significantly correlated to eight of the nine safety
behaviour factors. There seems to be significant negative correlation
between this factor and a range of positive safety behaviour factors.

e The safety climate factor labelled ‘specific strategies for safety’ reveals
a significant positive correlation with the safety behaviour factors la-
belled ‘correct responses to hazardous situations’, ‘communication of
unsafe working conditions’, and ‘engaging in preventive safety be-
haviour’.

¢ The safety climate factor labelled “proactive approaches to safety
in organisations” is significantly positively correlated with five
“positive” safety behaviour factors.

There are many other correlations within the table presented above
most of which make intuitive sense and point towards safety climate
having an important influence on safety behaviour. In general the re-
sults show significant relationships between dimensions of safety cli-
mate, as perceived by employees, and a range of reported safety
behaviours.

Discussion, Conclusions, and Future Research

A number of quantitative and qualitative studies of safety in the work-
place have identified safety climate as a key organisational factor that
influences individual employee safety behaviour and performance. The
current study operationalised these constructs as employees’ percep-
tions of safety climate and employee reported safe and unsafe work
behaviours. A number of potential predictors of both safety climate and
safety behaviour were also investigated. These were categorised as
demographic, human capital, and accident history variables.

The analysis reveals that the three accident history variables did
not seem to have a significant effect on a very wide range of safety
climate factors or reported safety behaviours. In relation to safety cli-
mate, however, accident history variables were mostly found to have
a significant effect on perceptions of management commitment to
safety, perceived riskiness of job, and perceptions of how strictly
rules are adhered to. Accident history variables are generally insig-
nificant in relation to the most important categories of safety behav-
iour, i.e. correct response to hazardous situations, the communication
of unsafe working conditions, and the proper use of equipment. A
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number of demographic variables do appear to have a significant ef-
fect on both perceptions of safety climate and safety behaviour. Gen-
der has a significant effect on a number of safety climate factors, in-
cluding two of the most important factors that make up safety climate,
the extent of ownership of and participation in safety and the extent of
beliefs about people who have accidents in the workplace. Age in
general has a significant effect on a small number of safety climate
factors and is insignificant in relation to perceptions of overall safety
climate within an organisation. Organisational tenure likewise is rela-
tively insignificant in relation to the safety climate factors with the ex-
ception of negative stereotyping about safety conscious employees
and the perceptions of riskiness in the job.

Participation in safety training does appear to have a significant
effect on four important dimensions of safety climate: stereotyping,
ownership of and participation in safety, beliefs about people who
typically have accidents, and the perception of management commit-
ment to safety.

Job title is revealed to be significant in relation to perceptions of
safety climate. It has a significant effect on overall perceptions of
safety climate and almost all of the important factors within the safety
climate construct.

The demographic and human capital variables have a significant
effect on a range of safety behaviours. Age, gender, and job title are
significant in relation to unsafe behaviours in the workplace. They are
significant with regard to the breaking of safety rules, but also in ex-
plaining a wide range of safe work behaviours. Job title reveals the
most significant results and has an effect on many safety behaviours.
Age is significant in relation to engagement in preventive safety be-
haviours and the communication of unsafe work conditions. Gender is
significant in relation to attention to rules and procedures, good
housekeeping practice, and engaging in preventive safety behaviour.

Participation in safety training is, as expected, a significant factor
in a number of safety behaviours. It has a significant effect on three
important positive safety behaviours: the communication of unsafe
work conditions, engaging in preventive safety behaviour and atten-
tion to rules and procedures. Organisational tenure has a significant
effect on a small number of safety behaviours, including the extent of
communication of unsafe conditions, good housekeeping practice,
and one negative behaviour, engaging in risky behaviour.

The analysis reveals that perceptions of safety climate are signifi-
cantly associated with a range of safety behaviours. It suggests that
where employees perceive a strong safety climate, on average they
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engage in fewer unsafe behaviours. The analysis leaves open the
question of the causal direction of the climate-behaviour relationship.
However, these findings do suggest that if employees perceive a
strong safety climate in the form of ownership and of participation in
safety and management commitment to safety, for example, then they
are more likely to take personal ownership of safety activities, be
more proactive, and demonstrate a stronger capacity to perform tasks
in a safe manner. They are therefore likely to engage in fewer unsafe
behaviours, such as breaking safety rules, being safe by exception,
and engaging in risky behaviour in the workplace. Such an interpre-
tation is in general consistent with the general body of safety research
which highlights the influence that management actions can have on
the behaviour of employees within organisations.

The findings of the study have a number of implications for effec-
tive safety management within organisations. The literature presents
evidence of a wide range of strategies being utilised by organisations
to manage safety activities. These include training (Donald and
Young, 1996), goal setting (Marsh ef al., 1995), feedback and financial
incentives (McAfee and Winn, 1989; Sulzer-Azaroff et al. 1994; Hof-
mann et al. 1995). Many of these interventions are directed at the indi-
vidual level whereas very few interventions or strategies focus on ei-
ther the team or organisational level. Such a trend is in general a re-
flection of the implicit assumption made by many organisations that
safety problems reside at an individual level. House et al. (1995) ar-
gues that while it is reasonable to make such an assumption, it is quite
limited as a management approach because it ignores the importance
of contextual influences on safety behaviour in organisations. The re-
sults of this study suggest that safety specialists should begin to focus
on broader safety strategies and consider safety communication is-
sues, perceptions of safety climate, the existence of role models, and
the identification of more general trends in accident data and other
unsafe behaviours. Such an approach may provide more fruitful an-
swers about the root causes of unsafe work behaviour. This is not to
suggest that individual level analysis is not also worthwhile, however
it may be necessary to link organisational and individual level data to
get a more focused picture.

The current study is far from conclusive, but it posits that percep-
tions of safety climate do influence the extent of safe and unsafe be-
haviours within organisations. The study is not without limitations.
Firstly, it is based on self-reports of perceptions of safety climate and
safe/unsafe behaviours. Individuals were being asked to self-report
negative (unsafe) behaviours so that they were likely to provide more
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socially desirable responses. If such were the case then the socially
desirable responses would yield no variance on the measures of un-
safe behaviour. However, the study findings show that there mean-
ingful variance was reported

The findings reported in this paper represent an exploratory analy-
sis of the data collected. Therefore, a number of research avenues re-
main open for investigation. The study so far has not investigated the
differential impact of a range of independent demographic, human
capital, and safety history factors on perceptions of safety climate and
reported safety behaviours. We can for example subject the data to
further statistical analysis in order to ascertain the specific impact of a
number of variables found to be significant in this study. These include
the level of the employee in the organisation, gender of employee,
whether the employee participated in safety training, and whether the
employee was involved in a reported accident.
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