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Introduction

History has it that ever since the INSAG-report following the Chernobyl acci-
dent in 1986 (International Nuclear Safety Advisory Group, 1986), the terms
‘safety’ and ‘culture’ have been closely linked. Whatever the reason for the com-
mittee coining the term, many (social) scientists recognised in this sensitising
concept a golden opportunity to broaden their view on safety and, from then
on, to include in their research these less tangible aspects of human behaviour
that so often herald disaster. This book brings together six papers written over a
period of about ten years, which are all devoted to the concept of safety culture
(or climate) and reflect the aspiration to come to terms with it. This endeav-
our, or better still, this quest has been undertaken entirely from the belief that
no proper assessment of a concept can be made until it is well understood. The
social psychologist Muzafer Sherif formulated this eloquently some time ago
when he stated (Sherif, 1966):

No procedure and no technique for data collection are powerful or effective in their
own right. The theory should be the guide for fruitful research. The techniques are
powerful tools for data collection, if — and only if — they are appropriate in terms
of the nature and characteristics of the problem. And significant problems can be
formulated only after gaining substantial familiarity with the universe of discourse,
and not before.

This quote very much reflects De Groot’s empirical circle, also from around that
time (De Groot, 1961). The empirical circle describes (the) five successive stages
of empirical research: observation, induction, deduction, testing and evalua-
tion. In particular, theory formation, i.e. induction, precedes the formulation
and testing of hypotheses (deduction) and evaluation of their predictive power.
Nonetheless, all this is grounded in observation, at least initially, and in abun-
dant reality checks, that make up empiricism.

The quest for the understanding of safety culture that fuelled this book
was primarily steered by the empirical cycle of De Groot. A second impor-
tant point of departure was offered by Edgar Schein. Schein envisions organ-
isational culture as consisting of a core of basic assumptions, surrounded by

Sherif has this passage precede with “No model, no theoretical scheme is ‘right’ or correct’
in its own right, no matter how much fun it is nor how intellectually intriguing’”
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layers of espoused values and artefacts. Whereas the latter two can be more-or-
less easily observed, the core cannot and should be ‘deciphered’ from its outer
two layers (e.g. Schein, 1992, 1999). Although empiricism is still on board here,
data are thoroughly (re)processed to arrive at something that is really meaning-
ful with regard to the culture studied.> Culture conceived as a layered concept
can also be found with other scholars (e.g. Hofstede, 1991; Peters & Waterman,
1982; Sanders & Neuijen, 1987; Trompenaars & Hampden-Turner, 1997) but the
notion of ‘espoused values’ is found exclusively with Schein (and with Argyris &
Schon, 1996, as espoused theories). Moreover, most scholars also put forward an
implicit and covert core that defines the essence of a culture. Because this core
is taken to be covert also for its beholders, it is no use to ask them directly about
it:3 Actually, it only reveals itself to its beholder by comparison — by compari-
son with another, contrasting culture, that is. Because a culture is supposed to
be shared amongst a group of people, staying within this group therefore does
not reveal its identity to its members. However, according to Schein, trying to
change a particular organisational culture can also bring it more to the surface,
although the members might not experience it as such (Schein, 1992, p. 22 ff,
rather speaks of anxiety).

Concepts such as espoused values and a covert core cast doubt upon the accu-
racy of all statements that beholders of that core make about it. This includes
spoken statements (“We mostly are ..., “We always have ..., “We continuously do
..., etc.) and various official claims e.g. in policy docuemnts but also responses
on questionnaires, i.e. attitudes. Moreover, only after a deciphering process
might the ‘true’ meaning behind the espoused values possibly be revealed. This
can be done by an outsider, although Schein also provides a procedure for self-
analysis, but again, supervised by an outsider (ibid., pp. 147 ff.). Below, the status
of the outcome from a cultural analysis will be discussed further.

So, the model put forward by Schein — observable artefacts, recordable
espoused values and implicit basic assumptions — is a descriptive model, which
gives structure to a particular research process, as the empirical cycle does. One
could therefore say that, by using Schein’s model, one develops a theory about an
organisation’s culture. By going through the empirical cycle several times, basic
assumptions are deciphered and refined until a particular point of saturation is
reached (Fig. 1); that is, when:

Because research findings about cultures are often a complex admixture of empirical data
and the researcher’s interpretation of these, the link between final outcome and raw data
is not always immediately apparent.

By beholders are meant those members of a culture that share particular basic assump-
tions, or, to quote Hofstede (1980), that share particular ‘mental software’
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1. Adding more data stops adding any analytical value (saturation);

2. The basic assumptions are shown to be shared amongst a (relevant) group
of people (essential element of culture);

3. It is possible to approach the research question or issue satisfactorily with
the current set of basic assumptions (usefulness).

Figure 1 Generic model for safety culture research

Collection of :
artefacts and
espoused values

Evaluate the current
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By applying Schein’s model of organisational culture — that is, by collecting
artefacts and espoused values — and passing through the empirical cycle until
saturation is reached, a theory of an organisational culture is formulated. So
far, so good. However, the following question might then arise: What is exactly
the status of this theory? Is it considered to be ‘universal, independent of the
researcher who formulated it, or is it the product of a particular researcher,
meaning that it will probably turn out differently when another person carries
out the research? Or is it the specific researcher-organisation pair that deter-
mines the status? Although Schein does not address this question explicitly, he
seems to suggest that the basic assumptions he derives are quite definite and



Introduction

indisputable. Evidently, the quest for understanding safety culture will inevi-
tably bring up the classic controversy between positivism and constructivism,
although this is not often acknowledged as such.

An important assumption that runs through this collection of papers is the
notion that the study of culture — any culture, for that matter — should be non-
judgemental, i.e. value free.* This notion echoes the idea of cultural relativism;
that is, cultures cannot be really judged from the outside; a notion which is
important to many sociologists and anthropologists. Additionally, the belief
is expressed here that cultures are a product of both trial-and-error and sur-
vival, so the assumptions that make up the core of a culture actually show how
a group has adapted itself to its changing environment.® A problem with the
notion of cultural relativism in combination with safety is that the latter is not
value free. If some culture harbours unsafety this is undesirable. Various schol-
ars have dealt with this issue by trying to formulate either ‘a safety culture’ — a
kind of safety heaven that you either have or have not (e.g. International Safety
Advisory Group (INSAG-4), 1991; Reason, 1997) — or a developmental hierar-
chy, describing several stages of increasing ‘safety culture’ (Lardner, Fleming,
& Joyner, 2001; Parker, Lawrie, & Hudson, 2006; Westrum, 1991). Whether the
last stage is attainable or not primarily depends on the beliefs of the particular
researcher.

It is especially this element of ‘value’ that makes the marriage of safety and
culture an unhappy, but nevertheless prolific one, at least for me. Combining
something value-free with something judgmental has proved to be challeng-
ing. Arguing from the culture side, measures meant to improve safety should
adapt to local cultural circumstances. Working from the safety side, local cir-
cumstances should be adapted to safety. However, a third notion can also be
put forward: changing some circumstances and showing repeatedly that these
are beneficial for safety will probably — according to dissonance theory — result
in cultural adaptation. This solution both runs with the hare and hunts with the
hounds, in that a local culture is respected as it is but safety measures are never-
theless taken. The latter points are discussed extensively in the papers compris-
ing Chapters 5 and 3, respectively.

When claims of universality and objectivity are being made, it will be next to impossible
to be also judgemental; nevertheless, a researcher might have a certain preference. E.g. in
his book, Schein contrasts two organisational cultures — Multi and Action (1992). One
cannot, however, escape from the notion that he prefers ‘Action’ over ‘Multi’

Overall, cultures are shaped through a process of adaptation (Schein, 1992). However, at
least two comments are relevant. Firstly, although cultures can be considered functional,
particular functions can wear out over time and become dysfunctional. One example is
the famous ‘monkey experiment’ where five caged monkeys stop reaching for a banana
because they are hosed down each time they make an attempt (read further at: http://
publicorgtheory.org/2007/07/01/why-think-about-organizations/). Secondly, some adap-
tations can be considered maladaptations, in that they ultimately limit and even damage
the performance of a group significantly (e.g. because of a leader who is a sociopath).
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Hence, the two approaches discussed so far — De Groot’s empirical cycle and
the multi-layered model of culture by Schein — do not provide the full means
with which a safety culture can or should be understood and used to improve
safety. Various additional assumptions have to be made to make the approach
‘workable’ None of the papers in this book actually goes as far as this: making
suggestions to improve safety. Here, safety culture research is taken as a goal
in itself, although the research method advocated in Chapter 3, i.e. participa-
tive inquiry, aims at finding effective and practical solutions. Hence, the scope
of the papers is limited to understanding and exploring a culture, not changing
or adapting to it. This discussion finally brings us to the two research questions
that will be — hopefully — answered by digesting the six papers constituting this
book.

1. How can — or, possibly, even should — safety culture be understood?
2. How can this understanding of safety culture be grasped and explored?

These research questions are answered within the boundaries described above:
(1) adhering to the interpretation of culture by Schein following the empirical
cycle of De Groot; (2) culture, in principle, as a value-free and interpretive con-
cept that can be deciphered through a thorough data-processing procedure; (3)
the essence of culture lies deeply hidden and (partly) unconscious within its
beholders. Another assumption buried in this set of papers, is the notion that
(4) safety culture is a useful concept to explore. In other words, this book will
not decide on the validity of the safety culture concept itself. As is discussed in
Chapter 3 The safety culture research process, safety culture research is ideally
carried out in close participation with the client company — i.e. such research is
not conducted about or on but together with the company — because researcher
and client company are able to define a common framework that is meaning-
ful for both of them. In the absence of such a common framework, any results
might be poorly understood and therefore subsequently be ignored. When both
parties agree on the problem and approach, embark on the study together, and
base their diagnosis on collective findings, the willingness to work with these
results will be obviously higher. Although such an approach might be limited by
a certain bounded rationality defined by a consortium with mutual dependency,
this is more than compensated by a higher degree of recognition and willing-
ness to work with the results. This is not a proven statement, but rather a work-
ing hypothesis.

And what about the falsification of the culture model itself? Is it possible
to reject the two-layer/ single core model in favour of another model? To start
with, this model can both deal with congruence (artefacts and espoused values
both reflect the covert core) and incongruence (artefacts and espoused values
are both not expressions of the core). Moreover, Martin (2002; Salzer-Morling,
2003) has already distinguished between integration, differentiation and frag-
mentation views. In short, the integration view holds that there is only one
(substantial) organisational culture, whereas the differentiation view supports
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the idea of more subcultures within one organisation. The fragmentation view
stresses the continuous sense-making organisational members have to engage in,
which overshadows any permanence they might achieve together. An integra-
tive culture concept has already been challenged by different scholars. However,
in the current book, notes from both the integration and differentiation views
can be overheard. While sense-making is an important aspect of organisational
life, it would not make much sense to conduct culture research solely from this
point of view.® Furthermore, the two-layer/ single core model remains unchal-
lenged in this book, as it is also a convenient means to organise culture related
data (see Chapter 3, Fig. 2).

What follows are six papers, each preceded by a short preamble and, if updat-
ing or discussion of new insights is required, by an afterword. In the preamble
the rationale for the subsequent paper is discussed. The six papers generally
follow the empirical cycle although not all papers touch all five bases equally
extensively. As it is, using the empirical cycle to research a particular culture,
as depicted in Fig. 1, versus using the empirical cycle to explore the concept of
culture are not exactly the same thing. Given the two guiding questions posed
above, it is apparent that the book will dwell considerably longer on the more
theoretical bases than the more empirical ones. Moreover, given the complex-
ity of the culture concept, no one empirical study can either reject or affirm
the concept’s status, only a culmination of multiple studies might be able to do
this. Therefore, the focus is on the review and discussion of current studies and
recent developments.

The series of papers starts with a review of the organisational/ safety culture
and climate field (Chapter 1; published in Safety Science, 2000); this could be
equated with the induction step of the empirical cycle. The next step, that of
deduction/ operationalisation, is covered by two chapters. Firstly, the focus is
placed on a particular operationalisation of safety culture, namely safety climate,
through questionnaires (Chapter 2; published in Safety Science, 2007). Thereafter,
a more general approach towards safety culture research is deliberated using the
initial steps of research before actual data collection (Chapter 3; written spe-
cially for the book). In Chapter 4 (published in Journal of Occupational Health
and Safety — Australia and New Zealand, 2008) an actual case study is reported
using various tools from the safety culture toolbox, discussed in the previous
chapter. Although not a true trial, this chapter is meant to represent the test base
of the empirical cycle. Finally, the next two chapters are devoted to the evalua-
tion of the safety culture concept. In Chapter 5 (submitted) this is done in light
of the general concept of culture and how this has been applied in the field of

Although sense-making and culture are both important concepts in understanding what
is going on in organisations, the latter might be understood, for some part, as a result of
the former. That is, (some) basic assumptions could be considered the implicit result of
sense-making at the group level. This assessment follows from an important function of
culture, namely continuity (e.g. Van Hoewijk, 1988). If the process of sense-making would
remain unresolved at the group level, continuity might be jeopardised.
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safety. In the final Chapter 6 (written specially for the book), various views on
safety culture (assessment) are brought together and presented, not so much as
incompatible but rather as overlapping and complementary.

If there is one message to be gleaned from this set of papers, perhaps it is
that safety culture is very much what a particular researcher wants to make of
it. Doing this conscientiously and consistently will then be the most impor-
tant challenge. Applying multiple techniques to gather data is generally the best
advice. Carrying this out in close collaboration with a client company (as in par-
ticipatory inquiry) is probably the best approach.
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The nature of safety culture: a
review of theory and research
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Abstract

This paper reviews the literature on safety culture and safety climate. The main
emphasis is on applied research customary in the social psychological or organi-
sational psychological traditions. Although safety culture and climate are gen-
erally acknowledged to be important concepts, not much consensus has been
reached on the cause, the content and the consequences of safety culture and
climate in the past 20 years. Moreover, there is an overall lack of models speci-
fying either the relationship of both concepts with safety and risk management
or with safety performance. In this paper, safety culture and climate will be dif-
ferentiated according to a general framework based on work by Schein (1992)
on organisational culture. This framework distinguishes three levels at which
organisational culture can be studied — basic assumptions, espoused values and
artefacts. At the level of espoused values we find attitudes, which are equated
with safety climate. The basic assumptions, however, form the core of the cul-
ture. It is argued that these basic assumptions do not have to be specifically
about safety, although it is considered a good sign if they are. It is concluded that
safety climate might be considered an alternative safety performance indicator
and that research should focus on its scientific validity. More important, how-
ever, is the assessment of an organisation’s basic assumptions, since these are
assumed to be explanatory to its attitudes.



The nature of safety culture: a review of
theory and research

Introduction

In the last two decades empirical research on safety climate and safety culture
has developed considerably but, unfortunately, theory has not been through
a similar progression. Although most of the research reported is conducted
according to the familiar routines of social scientific — especially social and
organisational psychological — research, little consensus has been reached on
the different aspects, commonly associated with a concept within this scientific
discipline. For instance, while the importance of the concept of safety climate
or culture is stressed by most authors, very few have attempted to support their
claim by reporting an indication of its construct validity or predictive validity.
Most efforts have not progressed beyond the stage of face validity. Basically, this
means that the concept still has not advanced beyond its first developmental
stages.

The present paper reviews the research on safety climate and safety culture.
It will try to separate out different schools of thought and views. Special atten-
tion will be given to the presence of a theoretical model in an approach, because
it is thought that such a model, however simple it may be, should be the start of
any scientific enterprise. Most of the papers that have been considered for this
review are listed in Table 1. While not an exhaustive list, it is thought that it is
representative of this research field. Research on culture in general and organi-
sational culture in particular has been of interest not only to social, personnel
and organisational psychologists but also to sociologists, anthropologists and
political scientists. The main emphasis here, however, is on applied research in
the social psychological or organisational psychological traditions. One impor-
tant assumption associated with these traditions is that a large group of organi-
sational cultures can be described with a limited number of dimensions. Such
dimensions are usually sought through large, organisation-wide questionnaire
surveys with the ultimate purpose of description or diagnosis and — possi-
bly — intervention. It is acknowledged that this is not the whole story, though.
Therefore, some other approaches and views are also discussed.

No review of safety climate or safety culture is complete without a summary
of those aspects of the discussion on organisational culture and climate, that are
relevant for the present review. These aspects will be reviewed first. Next, the
different definitions given for safety climate and safety culture are discussed.
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Chapter 1

As will be shown, most authors aim at the same concept but differ on what this
concept might encompass, i.e. their operationalisations of the concept differ. As
a matter of course this leads to a discussion of the dimensionality of the concept
and the causal model underlying it. Unfortunately, not many authors have put
forward a theoretical model that can be tested and — ultimately — be falsified.
A reflection on the important issue of level of aggregation will round off this
part of the review. Thereupon, a framework will be outlined that integrates the
review findings.
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The nature of safety culture: a review of theory and research
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2.1

Chapter 1

Organisational culture and climate

The concepts of organisational culture and climate gained much attention in
the 1970s and 1980s. Clearly, the appeal of such integrative ‘umbrella’ concepts,
especially for managers, is great. The prospect of obtaining an overall helicopter
view of one’s organisation is indeed attractive. However, because of the fact that
these concepts are so global and abstract, they can also run the risk of becoming
virtually meaningless.

The literature on, as well as the concept of, organisational culture and/or
climate has already been reviewed and discussed (e.g. James & Jones, 1974;
Schneider, 1975; Glick, 1985; Van Hoewijk, 1988; Schein, 1992). As will become
clear, several points emanating from these discussions are equally relevant for
the present review of safety culture and climate.

Before defining safety culture and climate, the distinction between culture
and climate has to be resolved, i.e. whether it is useful to make such a distinction
and if so, why that distinction should be made — or if not, why not.

Organisational climate versus culture

In the 1970s, much research was undertaken under the title of organisational cli-
mate, which naturally also resulted in several debates on the concept (e.g. James
& Jones, 1974; Jones & James, 1979; Glick, 1985; De Cock et al., 1986). Gradually,
during the 1980s, the term culture replaced the term climate, in this type of
research. Hence, the development of these concepts has been successive rather
than in parallel. Below, a short summary of this development will be given.

Jones and James (1979, p. 205) talk about climate which they describe ‘as a set
of perceptually based, psychological attributes’ To separate climate from job-
related attitudes and satisfaction ‘the descriptive and cognitive nature of psy-
chological climate’ is stressed and contrasted with the affective and evaluative
aspects of attitudes. They nevertheless conclude that between the two con-
cepts a ‘dynamic interrelationship’ might be assumed. This distinction between
descriptive and affective attributes is brought up by Schneider (1975) in terms of
‘perceptions of organizational practices’ and ‘reactions to those same practices
and procedures’ (p. 464) respectively, although he acknowledges that it is quite
difficult to distinguish the two.

Ekvall (1983) emphatically distinguishes organisational climate from cul-
ture. He divides an organisation’s social system into (1) organisational culture,
i.e. beliefs and values about people, work, the organisation and the community
that are shared by most members within the organisation; (2) social structure,
i.e. especially the informal organisation; (3) organisational climate, i.e. common
characteristics of behaviour and expression of feelings by organisational mem-
bers; and (4) work relations, i.e. especially the nature of the relationship between
management and employees. Ekvall argues that all four segments are mutually
related but distinguishable.
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Glick (1985) considers the distinction in terms of applied methodology, par-
ticularly because the two concepts stem from different disciplines. He argues
that research on organisational climate developed primarily from a social psy-
chological framework, while culture is rooted firmly in anthropology. Evidently,
both disciplines contribute different research paradigms, the former a more
quantitative approach while the latter uses mainly qualitative techniques to
study its research objects. Moreover, research on culture is much more focused
on the dynamic processes at work in an organisational culture, continuously
creating and shaping it. In addition, Glick considers culture research as suc-
ceeding climate research. Although initially distinguishing climate from culture
Glick (ibid., p. 612) concludes that ‘[tJhe minor substantive differences between
culture and climate may prove to be more apparent than real

Van Hoewijk (1988, p. 9) describes organisational climate as a term com-
prising ‘several correlating views, habits and the atmosphere’ but the concept
of organisational culture remains undefined although several convergent and
divergent views from various authors are given.

One of the most renowned scholars in the field of, especially national, culture
research is Hofstede. He narrows organisational climate down to job satisfac-
tion and to something that is typically the concern of lower and middle man-
agement. Organisational culture is considered to be top-management’s business
(Hofstede, 1986).

De Cock et al. (1986) attempt to distinguish organisational climate from cul-
ture. They argue that organisations are characterised by a coherence of numer-
ous processes. Organisational climate then, is the perception of this coherence
by all the members. On the other hand, organisational culture is the underly-
ing meaning given to this coherence, which forms a pattern of significance and
values.

Schein (1992) conceives of climate as preceding culture, i.e. climate is culture
in the making. Further on, Schein writes that ‘climate will be a reflection and
manifestation of cultural assumptions’ (p. 230). Climate is replaced by culture
and culture then conveys a broader and more profound meaning.

So initially, the term organisational climate might have signified the broad
construct envisioned by researchers but, successively, it has been restricted to
attitudinal or ‘psychological’ phenomena within an organisation, which is how
it was initially operationalised. Climate was replaced by the term culture, which
nowadays has this comprehensive meaning formerly covered by the term cli-
mate.

On the other hand, within the field of safety culture and safety climate
research, both terms are still notably in use. Berends (1995a, 1996) considers
culture simply a replacement of climate. Other authors, however, restrict them-
selves to the term safety climate and consider this to be the ‘psychological’ or
attitudinal climate with regard to safety within an organisation (e.g. Donald &
Canter, 1994; Niskanen, 1994).



18

Chapter 1

For the present the following can be concluded. The term organisational cli-
mate was coined to refer to a global, integrating concept underlying most organ-
isational events and processes. Nowadays, this concept is referred to by the term
organisational culture whereas the term organisational climate has come to
mean more and more the overt manifestation of culture within an organisation.
Therefore, climate follows naturally from culture, or put another way, organisa-
tional culture expresses itself through organisational climate.

This is also clear from the way in which both concepts are currently opera-
tionalised and assessed — assuming of course, that the particular researcher still
distinguishes the two. Organisational climate is commonly conceived of as a dis-
tinct configuration with limited dimensionality surveyed through self-admin-
istered questionnaires. Such measures are, up to a certain point, objective and
semi-quantitative. Organisational culture is often determined phenomenologi-
cally, i.e. through observations and interviews, through trial-and-error, mutual
comparison and the like. Such measures are regarded as qualitative and thus dif-
ficult to quantify.

Portrayed this way, organisational climate assessment shows a lot of similar-
ity with attitude measurement. Attitudes are conceptually defined as ‘a psycho-
logical tendency that is expressed by evaluating a particular entity with some
degree of favor or disfavor’ Within this definition, evaluating refers to ‘all classes
of evaluative responding, whether overt or covert, cognitive, affective, or behav-
ioral’ (Eagly & Chaiken, 1993; p. 1). An organisational climate then, would be
defined or given by the aggregated attitudes of its members.*

Amongst attitude theorists it is commonly assumed that beliefs* are in some
sense the building blocks of attitudes (Eagly & Chaiken, 1993). Projecting this
assumption on the current discussion of organisational culture and climate, cer-
tain strong organisational beliefs could be associated with organisational culture.
Or, put in another way, certain beliefs — or better still — dogmas or convictions
form the core that is associated with organisational culture.

Similarly, this distinction can be applied to safety culture and safety climate,
with the latter denoting attitudes to safety within an organisation and safety cul-
ture being the strong convictions or dogmas underlying safety attitudes. These
latter beliefs do not have to be specifically about safety, but underlie all organi-
sation’s attitudes.

Please note that the current conception of attitudes is much broader than, for instance, in
the 1970s. At that time, attitudes were considered to be primarily affective, not cognitive.
This led Jones and James (1979) to distinguish between cognitive and affective processes
and descriptive and evaluative responses as descriptors of organisational climate and job-
satisfaction, respectively. Presently, both affective and cognitive processes and responses
are considered to underlie attitudes (Eagly & Chaiken, 1993).

‘Mental assent to or acceptance of a proposition, statement, or fact, as true, on the ground
of authority or evidence’ (The Shorter Oxford English Dictionary, 3 ed., 1959).
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Characteristics of organisational culture and climate

Now that culture and climate have been distinguished, the most important find-
ings and the lessons learned from the research on organisational culture and
climate are summarised, which are considered relevant for the present review.
Organisational culture has been given the following characteristics (needless to
say, most of these characteristics equally apply to climate):

1.

It is a construct (e.g. Guion, 1973; James, 1982; Berends, 1996). Basically this
means that culture is an abstract concept rather than a concrete phenom-
enon. This characteristic already sets the stage for significant disagreement,
because it allows the researcher considerable degrees of freedom to both
define and operationalise culture. When operationalising a construct it is
generally assumed that there are several variables that covary or fit together
to form an unified whole (see also 3).

It is relatively stable. De Cock et al. (1986) have found a period of stability of
at least five years for organisational culture.

It has multiple dimensionality (e.g. Guion, 1985; Jones & James, 1979). Again,
this characteristic is the cause of many differences between researchers.
Because dimensions are nearly always composites, comprised of several var-
iables, the labelling of a dimension becomes very much a personal matter,
reflecting both a common denominator and the researcher looking for it.
Clearly, a pre-defined model might guide a researcher here. Additionally,
as Jones and James (1979) assert, there might exist both a ‘central core of
dimensions’ as well as specific dimensions applying to some particular situ-
ation. The extent to which this is true, or that particular cultural manifesta-
tions are simply local variants of a central core is still open to investigation.
It is something that is shared by (groups of) people (e.g. De Cock et al,
1986; Hofstede, 1986; Schein, 1992). Culture is something that is mutual and
reciprocal. Consequently, it is holistic (e.g. Hofstede, 1991) or refers to molar
perceptions (Schneider, 1975). Culture is a synergistic aggregate composed
of several parts. Some would argue that it is a whole that is more than the
sum of its parts. This attribute, however, highlights the fact that not only
those constituting parts of culture have to be defined, but also the compo-
sition rule which binds them all together (cf. Glick, 1985). Others (e.g. De
Cock et al, 1986) consider culture to be an integrative concept, contribut-
ing to a helicopter vision that management craves for. This characteristic
is the basis for assuming multiple cultures within a large organisation in
that such an organisation can be divided into divisions, departments, units
etc. that will all have developed their own culture. De Cock et al. (1986,
p. 6-7) mention 6 levels: national culture, corporate culture, organisational
culture, departmental culture, group culture and psychological climate.
More fundamental, however, is the consideration of distinguishing cultures
and making statements about these differences. Again, this characteristic
draws attention to the question of what makes up a culture. Schein (1992, p.

19
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14) argues ‘[...] behavioral regularity should not, therefore, be the basis for
defining culture! And, ‘when we observe behavioral regularities [at a par-
ticular instance], we do not know whether we are dealing with a cultural
manifestation’ By making this initial exception for behaviour, Schein wants
to prevent ‘behavioral regularities’ elicited by situational characteristics
being considered manifestations of culture. The issue of what constitutes
a group should not be overlooked. For instance, a common awareness or
understanding between a few people cannot be considered a manifestation
of a sub-culture. This is also what Schein is aiming at above. With regard to
groups Schein stresses the importance of stable membership, common his-
tory, shared learning and leadership. This issue will be taken up later, when
the topic of aggregation is discussed.

It consists of various aspects; this means that several, different cultures or
climates can be distinguished within an organisation, e.g. a ‘service climate’
(Schneider, 1975), a ‘creative climate’ or ‘innovative climate’ (Ekvall, 1983) or
a safety culture. These distinctions have only been made for analytical or
practical reasons to narrow the concept and thus make it more tangible.

It constitutes practices; this characteristic is supplied by Hofstede (1991).
He discusses organisational culture primarily in relation to national culture.
Hofstede, but other authors as well, conceives cultures as having multiple
layers,* not unlike the layers of an onion. At each of these levels, culture has
its manifestations which can be studied separately. Hofstede locates norms
and values at the central core. His next layer consists of rituals, the follow-
ing layer of heroes whilst the outer layer consists of symbols. In considering
organisations, only the last three layers — rituals, heroes and symbols — are
relevant, according to Hofstede. He calls these three layers ‘practices’ in con-
trast to the norms and values of the core. These practices are more easily
changed than the norms and values while the more outward a layer is situ-
ated, the more superficial it is. Norms and values are learned during child-
hood through parental upbringing and schooling and remain relatively stable
during the rest of our lives. This characteristic also implies that culture is
learned. However obvious, this fact offers a major justification for contem-
porary culture research in that it explains the quest for culture’s influences,
ingredients and consequences. We wish to influence and change it.

3

These layers should not be confused with the dimensions mentioned above.
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Table2 Levels of culture

Author Central core Layer 1 Layer 2 Layer 3
Deal & Kennedy  values heroes rites and rituals communication
network
Hofstede values rituals heroes symbols
Sanders & Nuijen  values and prin-  rituals heroes symbols
ciples
Schein basic underlying  espoused values  artefacts

assumptions

Van Hoewijk fixed convictions  norms and values myths, heroes, codes of conduct,
symbols, stories rituals, procedures

Although authors are relatively consensual about the general ordering of the
layers, there is considerable disagreement about what the different layers
might encompass (Table 2). Schein (1992) is careful in interpreting the
meaning of the outer layers, which is reflected in his phrasing, i.e. espoused
values and artefacts, hereby clearly indicating that what is seen and heard is
not always a true expression of culture. Schein is therefore very reluctant to
count behaviour as a cultural expression per se. He also removes values from
the core, which he replaces with basic assumptions. Hence, what seems to
be the core of most authors’ onions, is spread over two layers in Schein’s.*
Any other manifestation of culture is, for him, an artefact whereas the other
authors make several distinctions within those artefacts.

7. It is functional; this attribute is discussed by Schneider (1975) but is also
implied by Hofstede (1991) and Schein (1992). Culture — probably climate
also (Safety Research Unit, 1993) — is functional in the sense that it supplies
a frame of reference for behaviour. Schein (1992) considers culture to be the
product of adaptive (or external) and integrative (or internal) processes of a
group, steered by its leader. A simple and well-known definition of (organi-
sational) culture reads “The way we do things around here’ which effectively
captures this functional aspect.

Overall, organisational culture is a relatively stable, multidimensional, holistic
construct shared by (groups of ) organisational members that supplies a frame
of reference and which gives meaning to and/or is typically revealed in certain
practices.

4 Itis stressed again that Hofstede’s onion is based on his research into national cultures.
With regard to the basic assumptions of organisations, the norms and values that distin-
guish national cultures are obviously far more substantial. I therefore agree with Hofstede
that Schein’s basic assumptions are less ‘basic’ than national norms and values. However,
I also agree with Schein that within organisations certain beliefs are more pervasive than
Hofstede’s practices.

21
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2.3 The conceptualisation of organisational culture and climate

Organisational culture and climate are complex concepts. Guion (1973) declares,
‘[t]he concept of organizational climate is undoubtedly important, but it also
seems to be one of the fuzziest concepts to come along in some time’ (p. 121).
Glick (1985) actually talks about a ‘conceptual morass’ (p. 601) and states that
‘[organisational] climate is a generic term referring to a class of dimensions that
many have argued is so broad and diverse as to make the concept useless’ (p.
605). Douglas (cited in De Cock et al., 1986) writes: ‘Culture is a blank space,
a highly respected, empty pigeonhole! Schein states in the preface of his 1992
book (p. xi): “The concept [of organisational culture] is hard to define, hard to
analyze and measure, and hard to manage’ He also mentions the following uses
of the term organisational culture (p. 8 ff.): observed behavioral regularities
when people interact (language, customs and traditions, rituals), group norms,
espoused values, formal philosophy, rules of the game, climate, embedded skills,
habits of thinking/mental models/linguistic paradigms, shared meanings and
‘root’ metaphors or integrating symbols, to illustrate the fact that behind the term
culture a lot of different meanings are hiding.

Organisational climate was studied initially as a causal factor influencing
job performance and satisfaction (e.g. Friedlander & Margulies, 1969; Payne &
Pheysey, 1971) and was established through the measurement of individual per-
ceptions of attributes of that climate. In his ‘note, Guion (1973) wonders whether
climate actually refers to attributes of organisations or attributes of people. To
identify genuinely objective organisational attributes he proposes to present all
members with statements about such attributes that can be answered by a simple
yes or no. The truly descriptive attributes will all have a very high frequency of
endorsement. This confusion about whether organisational climate is an organi-
sational attribute or an individual attribute made James and Jones (1974) suggest
a distinction between organisational climate (organisational attribute) and psy-
chological climate (individual attribute).

Dieterly and Schneider (1974) conceive organisational climate as intermedi-
ate, ‘locationary perceptions [...] which help individuals to ‘fix’ or locate them-
selves in their larger environment prior to behaving’ (p. 317). More authors have
stressed the function of organisational climate or culture as a frame of refer-
ence for the members of the organisation that directs behaviour (e.g. Safety
Reseach Unit, 1993; Schneider, 1975). Consequently, members’ behaviour within
the organisation becomes more predictable which possibly also reduces anxiety
(Van Hoewijk, 1988). In like manner, culture functions as a defence mechanism
(Schein, 1992) creating both stability and continuity within the organisation
(Van Hoewijk, 1988). Accordingly, organisational culture not only functions as
a conceptual umbrella but also as a ‘real’ umbrella, shielding from the precipita-
tion of the unknown or the unwanted.

Overall, researchers do not disagree on the general function of organisational
culture or climate as a patterning concept providing a coherent structure to



The nature of safety culture: a review of theory and research

organisational life or certain parts thereof. However, there is no real consensus
on how to describe the climate or culture of an organisation, i.e. what is its basic
structure, how can it be typified and how should it be determined? This leaves
one to wonder why it is so difficult to obtain that consensus.

Firstly, it might be that issues relating to the causes and effects of organisa-
tional culture have become intertwined. This relates to the layers of culture men-
tioned earlier. It is postulated that the core is explanatory for the outer layers.
When these layers are confused, one mixes causes with effects, independent
variables with dependent.s However, the layered concept of culture introduced
above, gives the possibility to distinguish climate from culture in terms of these
layers. Culture then, would be best associated with the core or Schein’s ‘basic
assumptions. The next layer would be culture’s primary manifestation or cli-
mate.

Secondly, there seems to exist a certain tension between the holistic charac-
teristic of culture and climate and the reductionistic approach of most research-
ers. Researchers from sociology or a (social) psychological research tradition are
inclined to assume that a given culture or climate can be described by a limited
number of dimensions. The research objective becomes to uncover that struc-
ture, which is usually accomplished by a questionnaire survey. The structure
of the culture or climate follows then from analysis of results. Obviously, other
approaches are conceivable but also other ways of representing culture. For
instance, there is the unresolved debate of whether an organisation /as a culture
or is a culture. Furthermore, it is possible to depict culture as a separate entity
within an organisation — usually existing beside organisational structure and
processes — or as an aspect system, permeating the whole of the organisation
(e.g. Frissen, 1986). Moreover, it is of major significance whether one considers
organisational culture a collection of — observable — practices (e.g. Hofstede,
1991), a finite set of — conscious — attitudes (e.g. Jones & James, 1979) or a small
amount of — unconscious — basic assumptions (e.g. Schein, 1992). Clearly, such
diverging views will result in different research questions, paradigms, methods
and outcomes.

Thirdly, there is the issue of the level of aggregation. Several authors have
tried to shed some light on this aspect of organisational culture (e.g. Guion, 1973;
James & Jones, 1974; Jones & James, 1979). It is questioned to what extent indi-
vidual measures can be used to say something about organisational levels higher
than the individual one. Clearly, this is an issue of great importance because very
often aggregated individual measures, from questionnaire surveys for instance,
are used to say something about the full organisation or certain parts thereof.
Or, as Jones and James (1979) state in their study of US Navy enlisted personnel
on various ships: ‘[...] aggregations of such data carry the potential for erroneous
inference’ (p. 205). Especially so, when ‘perceptions are combined across groups

It is acknowledged that this is a rather theoretical distinction which might be hard to sub-
stantiate in practice where such relationships are more interactive and dynamic.
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of increasingly heterogeneous context or structure’ (p. 207). Their study ena-
bled them to aggregate their measures — obtained at individual and higher levels
— to organisationally meaningful groups or units like ship, division and depart-
ment. Aggregation to represent ship-wide or departmental-wide conditions did
not appear warranted but aggregation to divisional or functional level — like
Navigation, Maintenance and Radio Communication — did. Such studies show
that seemingly obvious aggregational levels within organisations might not be
so homogenous in practice.

Other authors (e.g. Guion, 1973; James, 1982; Glick, 1985) have tried to define
criteria for the degree of homogeneity that justifies aggregation. Guion (1973, p.
124) proposes a highly significant amount of agreement or disagreement within
the organisation studied on a set of dichotomous questions. Both Glick (1985,
p. 607 fI.) and James (1982, p. 221 ff.) propose other indices like n* and modifi-
cations thereof, which are supplied by one-way analysis of variance (ANOVA)
designs. Overall, the level of aggregation and ‘aggregation bias’ (James, 1982, p.
225) are important methodological issues that merit serious attention and that
could be the cause of some of the problems encountered in organisational cul-
ture and climate research.

Some of these issues will be taken up again when research on safety culture
and safety climate is discussed. This discussion will be conducted under the fol-
lowing headings: definition of safety culture and climate, dimensionality of both
constructs, models underlying these constructs, level of aggregation and the
nature of safety culture.

Safety climate and safety culture

The earliest located paper on safety climate is Keenan et al. (1951). This study
was based on introspective ratings from primary individuals in an automotive
plant. Successively, theory and research paradigms have improved but not to the
extent that a comprehensive theory on safety culture exists, nor that a measure-
ment approach has been developed that has unanimous preference.

Definition

Although fairly easily given — usually it is just one line — the definition of a
hypothetical construct sets the stage for ensuing research, i.e. it is the basis for
hypotheses, research paradigms and interpretations of the findings. It demar-
cates the boundaries of the concept and focuses the research.

Definitions can be explicit or implicit, the latter leaving much more room for
interpretations. Definitions of safety culture and climate are listed in Table 3.
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Author(s)

Table 3 Definitions of safety climate and safety culture

Definition of safety culture/climate

Zohar (1980)

Glennon (1982)

Brown & Holmes (1986)

Lutness (1987)
Cox & Cox (1991)

Dedobbeleer & Béland (1991)
International Nuclear Safety

Advisory Group (1991)

Pidgeon (1991)

Ostrom et al. (1993)

Safety Research Unit (1993)
Cooper & Philips (1994)

Geller (1994)

Niskanen (1994)

Coyle et al. (1995)
Berends (1996)

Lee (1996)

Cabrera et al. (1997)

Williamson et al. (1997)

A summary of molar perceptions that employees share about
their work environments (safety climate)

Employees’ perceptions of the many characteristics of their
organisation that have a direct impact upon their behaviour to
reduce or eliminate danger (safety climate) and,

Safety climate is a special kind of organisational climate

A set of perceptions or beliefs held by an individual and/or group
about a particular entity (safety climate)

Not explicitly stated (safety climate)

Safety cultures reflect the attitudes, beliefs, perceptions, and
values that employees share in relation to safety (safety culture)

Molar perceptions people have of their work settings (safety
climate)

Safety culture is that assembly of characteristics and attitudes in
organizations and individuals which establishes that, as an over-
riding priority, nuclear plant safety issues receive the attention
warranted by their significance (safety culture)

The set of beliefs, norms, attitudes, roles, and social and technical
practices that are concerned with minimising the exposure of
employees, managers, customers and members of the public to
conditions considered dangerous or injurious (safety culture)

The concept that the organisation’s beliefs and attitudes, mani-
fested in actions, policies, and procedures, affects its safety per-
formance (safety culture)

Not explicitly stated (safety climate)

Safety climate is concerned with the shared perceptions and
beliefs that workers hold regarding safety in their work place
(safety climate)

In a total safety culture (TSC), everyone feels responsible for
safety and pursues it on a daily basis (safety culture)

Safety climate refers to a set of attributes that can be perceived
about particular work organisations and which may be induced
by the policies and practices that those organisations impose
upon their workers and supervisors (safety climate)

The objective measurement of attitudes and perceptions toward
occupational health and safety issues (safety climate)

The collective mental programming towards safety of a group of
organisation members (safety culture)

The safety culture of an organisation is the product of individual
and group values, attitudes, perceptions, competencies, and
patterns of behaviour that determine the commitment to, and
the style and proficiency of, and organisation’s health and safety
management (ACSNI) (safety culture)

The shared perceptions of organisational members about their
work environment and, more precisely, about their organisa-
tional safety policies (safety climate)

Safety climate is a summary concept describing the safety ethic
in an organisation or workplace which is reflected in employees’
beliefs about safety (safety climate)
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Most definitions are very global and therefore highly implicit. The ACSNI
(1993) definition — employed by Lee — is the most explicit, outlining most of the
assumed contents of safety culture. Of the sixteen definitions given above, nine
are about safety climate and seven about safety culture. Nine mention organisa-
tion member’s perceptions whereas six definitions (also) refer to beliefs and six
(also) to attitudes. Five of these are about safety culture. Roughly, perceptions
are more associated with climate whereas attitudes are considered to be a part
of culture.

The holistic as well as the shared aspect of culture and climate are stressed
in most definitions with terms like ‘molar’ (Zohar, 1980; Dedobbeleer & Béland,
1991), ‘shared’ (Cox & Cox, 1991; Cooper & Philips, 1994; Cabrera et al., 1997),
‘summary’ (Williamson et al., 1997), ‘group’ (Brown & Holmes, 1986; Berends,
19953, b, 1996; Lee, 1996), ‘set’ (Pidgeon, 1991), ‘assembly’ (International Nuclear
Safety Advisory Group, 1991), ‘employees’ perceptions’ or ‘organisation’s beliefs
and attitudes’ (Glennon, 1982a, b; Ostrom et al., 1993).

The object of these perceptions, beliefs or attitudes are often identified with
‘work environments’ (Zohar, 1980; Dedobbeleer & Béland, 1991; Cabrera et al.,
1997) or simply specified with ‘safety’ (Cox & Cox, 1991; Cooper & Philips, 1994;
Berends, 19953, b, 1996; Coyle et al., 1995; Williamson et al., 1997). Sometimes also,
these objects are more complex like ‘organisational characteristics’ (Glennon,
19824, b), ‘actions, policies, and procedures’ (Ostrom et al., 1993) or, equivalently,
‘organisational safety policies’ (Cabrera et al., 1997) and even more abstract like
‘entity’ (Brown & Holmes, 1986) or ‘attributes’ (Niskanen, 1994).

The characteristics ‘construct’ and ‘dimensionality’ of culture and climate
described in 2.2 are either implicit (Cox & Cox, 1991; Ostrom et al., 1993; Cooper
& Philips, 1994; Coyle et al.,, 1995; Williamson et al., 1997) or explicit (Glennon,
1982a, b; Brown & Holmes, 1986; Niskanen, 1994; Lee, 1996) in most defini-
tions.

The effect of climate or culture on the organisation and its members is some-
times stated as well (Glennon, 1982a, b; Ostrom et al., 1993; Cooper & Philips,
1994; Geller, 1994; Pidgeon, 1991; Lee, 1996).

To the extent that the particular definition has focused research, Table 1
might yield an answer. Under the heading ‘Goal’ in Table 1 the goals defined
explicitly by the researchers are summarised. Most researchers have formulated
quite practical goals, although the objectives of some (Brown & Holmes, 1986;
Dedobbeleer & Béland, 1991; Niskanen, 1994; Coyle at al., 1995) also have a more
theoretical flavour which might betray the absence of a particular assignment
from a company. Hence, most researchers have executed their research with
regard to certain questions posed to them by one, or more, companies or insti-
tutions, which has given their research a particular focus — e.g. implications of
some safety climate or culture (Zohar, 1980; Safety Research Unit, 1993; Lee,
1997; Cabrera et al,, 1997), indicator of safety climate or culture (Ostrom et al.,
1993; Niskanen, 1994; Berends, 1995a, b, 1996; Williamson et al.,, 1997) or devel-
opment of a method for improvement (Glennon, 1982a, b; Lutness, 1987; Cox &
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Cox, 1991; Ostrom et al., 1993; Cooper & Philips, 1994; Lee, 1996). None of the
researchers, however, seems to have a pre-defined target population in mind. In
Table 4 the surveyed populations are enumerated; as can be seen from Table 4
both homogeneous and heterogeneous populations with various types of occu-
pations are used in these studies.

In summary, most researchers have defined either safety climate or safety
culture in their publications as well as why they want to explore it. These defini-
tions contain some or most of the characteristics defined earlier. The purpose
of these studies is often quite practical, although theoretical motives are also
put forward. The accent on either perceptions, beliefs or attitudes as well as one
or another aggregate (e.g. ‘molar, ‘group; ‘summary’) suggests a self-adminis-
tered questionnaire research paradigm. Table 4 shows that this is by far the most
common approach. Ludborzs (1995) and Kennedy (1997) have opted for alterna-
tive approaches, i.e. an audit and a SCHAZOP (Safety Culture HAZOP) respec-
tively. These latter approaches are discussed below.
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This particular operationalisation, i.e. a self-administered questionnaire, gener-
ally follows a characteristic path of development. First, one demarcates the par-
ticular area of interest, which is then thoroughly investigated, mostly through
a literature survey. This usually results in the identification of aspects relevant
for the area of interest. Given the fact that most researchers focus on beliefs,
perceptions and attitudes, these relevant aspects are then the objects of those
mental processes. With regard to these aspects, questions are formulated, which
are then pre-tested in a pilot study on a relevant population. If the pilot study
goes satisfactorily, the questionnaire can be distributed amongst the target pop-
ulation. The results of this survey are then subjected to certain standard analy-
sis methods like factor analysis (FA) or principal components analysis (PCA)
(Tatsuoka & Lohnes, 1988; Tabachnick & Fidell, 1989), where linear relations
between the questions or variables are assumed, or techniques like HOMALS or
PRINCALS (Van de Geer, 19933, b) where such linearity is not assumed. These
analyses result in factors, principal components or dimensions, which are the
subject of the next section.

As can be garnered from the column labelled ‘Source’ in Table 1, this is the
approach followed by most researchers, i.e. many start the whole process from
scratch again, although the 1980 Zohar study has inspired some researchers in
more (Brown & Holmes, 1986; Cooper & Philips, 1994) or less profound ways
(Dedobbeleer & Béland, 1991; Safety Research Unit, 1993; Coyle et al., 1995;
Cabrera et al., 1997; Williamson et al., 1997). The results of these and more inves-
tigations are reviewed next.

Dimensionality

Commonly, social scientific constructs are multi-dimensional. For instance, a
construct like intelligence might not only show in the performance on particular
arithmetic tests but also on visuo-spatial tasks or on certain language exercises.
The range of activities which are shown to be influenced might even become so
large that the construct is subdivided into separate types like arithmetic intel-
ligence or social intelligence. This is not only true for social scientific artefacts
but applies to the physical world as well. For instance, any object’s colour can
be described along the three dimensions of the primary colours red, yellow and
blue.

Culture and climate have been characterised above as multi-dimensional.
Analysis techniques such as FA, PCA, PRINCALS and HOMALS produce
such dimensions when they are used for analysing survey results. These dimen-
sions are the result of inter- and intra-respondent tendencies to evaluate certain
questions in a similar way. Such tendencies are called correlations, i.e. when
two questions are answered overall in a similar way, it is said that these ques-
tions correlate. It is assumed then, that these questions have a certain relation-
ship, for instance because they refer to a similar object. This relationship might
be obvious but this does not have to be the case. For instance, Hofstede per-
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formed a secondary data analysis on information collected amongst employees
at IBM, originally collected to determine their attitudes (Hofstede, 1991, p. 251).
With these data, however, he was able to produce his famous 4-D model. And
Schuman and Presser (1981, p. 153 ff.) describe a correlation between evaluations
of economic policy and a non-existing law, which they can only explain with an
overall (lack of) confidence expressed in the government.

In Table 4 results from the analyses performed on the survey results are
summarised. At first sight, there is not much correspondence between the
researches reported. For one, this is because the researcher has considerable
freedom to label her or his dimensions. Obviously, most researchers did not
have the need to connect to previous research in terms of their dimensions.°
Moreover, the number of dimensions found differs enormously. These range
from two (Dedobbeleer & Béland, 1991) to sixteen (Safety Reseach Unit, 1993) or
even 19 (Lee, 1996, when taken literally).

Although this latter finding might seem striking, a few explanations can
be put forward to explain these results. As can be seen from Table 4 the sur-
veys were carried out in different organisations, ranging from industry (Zohar,
1980; Glennon, 1982a, b; Brown & Holmes, 1986; Cox & Cox, 1991; Cooper &
Philips, 1994; Safety Research Unit, 1993; Berends, 19953, b, 1996; Williamson
et al,, 1997) to construction (Dedobbeleer & Béland, 1991; Niskanen, 1994) to
energy (Ostrom et al., 1993; Lee, 1996) to airports (Cabrera et al.,, 1997) and to
health care and service (Coyle et al., 1995). Obviously, employees within these
organisations have quite different objects for their attitudes. Additionally, what
is distinguished by some is considered similar by others, obviously resulting in
less complex attitude structures, i.e. fewer dimensions (Eagly & Chaiken, 1993,
p- 89 ff.).” Cox and Flin (1998) argue that instruments developed in one domain
(oil) may not generalise to others (construction). Interestingly, even an attempt
aimed at replicating a previously found factor structure in a similar kind of
organisation failed (Coyle et al., 1995).

However, additional methodological issues might be important here. For
instance, the techniques commonly used — FA or PCA (Tatsuoka & Lohnes,
1988; Tabachnick & Fidell, 1989) — are never questioned for their applicabil-
ity. The appropriateness of FA or PCA could be questioned with regard to the
assumed measurement level of the data. Although for questionnaire data the
interval level of measurement is usually assumed, this assumption might not
be appropriate and could result theoretically in dimensions which are not actu-
ally there. Only the Safety Research Unit applies a different technique called

Interestingly, most studies reviewed here are exploratory. Only the research reported by
Brown and Holmes (1986) and Dedobbeleer and Béland (1991) are confirmatory studies
(Table 4). Both studies failed to confirm factor structures that had been found previ-
ously.

For instance, at the shop floor ‘management’ might be everybody in the office building
whereas in the offices people might have a more nuanced view of ‘management’
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Smallest Space Analysis (SSA; Guttman, 1968). Although this technique uses a
mathematical transformation comparable to the other techniques — namely sin-
gular value decomposition or SVD (Green & Carroll, 1978) — the final approach
is quite different. Hence, the dimensions of the Safety Research Unit in Table 4
are not dimensions in the sense that the others are, they are more appropriately
referred to as scales to avoid confusion.

When a FA or PCA has been performed, the final solution is often rotated to
facilitate interpretation (e.g. Tabachnick & Fidell, 1989). This rotation is nearly
always orthogonal, meaning that the initial solution of uncorrelated dimensions
is preserved. However, this does not have to be the case; the attitude objects
reflected in the dimensions might be unrelated in the analysis but do not have
to be so in reality. It should be pointed out that the methodological points made
above, are mere theoretical considerations. However, in most of the papers
reviewed the methodological argumentation — if it is discussed at all — is not
particularly strong, which is why these considerations are made here.

There is another interesting discussion related to the issue of methodology.
Research by Kerlinger (cited in Eagly & Chaiken, 1993) has shown that certain
dimensions are not bipolar but unipolar. For instance a dimension like ‘political
orientation’ does not have ‘conservatism’ and ‘liberalism’ at its outer poles but
is instead split into two dimensions, one denoting ‘conservatism’ and the other
‘liberalism’ Kerlinger found that conservatists are not so much opposed to the
ideals of liberalism but rather indifferent to these ideals (Eagly & Chaiken, 1993,
p. 98). This important distinction has been observed by others as well (e.g. Van
Schuur & Kiers, 1994).

In addition, the level of aggregation might play an important part here too.
De Cock et al. (1986) argue that the organisational level at which the study is
directed and about which statements will be made should be consistent with the
instructions and the questioning. With regard to the studies reviewed it is not
clear whether this is always the case. The level of aggregation will be discussed
later in Section 3.4.

Despite these methodological considerations, a renaming and grouping exer-
cise might yield some solace as well. That is, one could define a small set of
common denominators to classify comparable dimensions under. For instance,
all dimensions reflecting safety efforts of management could be classified as
Management’s Safety Activity. Clearly, when the dimensions found in safety
culture and climate research are renamed according to this common classifica-
tion system, the total amount of dimensions will reduce significantly. Moreover,
when the number of times a dimension is found is also taken into account, it
will become obvious that certain dimensions are mentioned more often than
others are. Such an index might serve as an indication of importance or ubig-
uitousness.

In summary, a lot of different dimensions have been found to underlie safety
culture and climate. Some methodological arguments have been supplied to
explain this abundance and to suggest alternative methodological approaches
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for application in future research on safety culture and climate. In addition,
when many of these dimensions are relabelled their number is significantly
reduced and may also yield some insight into the relative importance or ubiqui-
tousness of these dimensions. Additional research and/or secondary data analy-
sis is needed to substantiate these methodological issues and to shed more light
on their significance, their consequences and possible solutions.

Deciding on the number of dimensions and their labelling is often facilitated
when a model has been used to prepare the questions. The next section reviews
the models used for safety culture and climate.

Causal model

The element missing in many publications on safety culture is an explicit, the-
oretical model outlining the manner in which safety culture is thought to be
embedded in the whole of an organisation’s practices and system structure —
Table 1 reveals this under the heading ‘Causal model’ Ideally, this model should
be about the cause, the content and the consequence of safety culture or cli-
mate.

In general, it is possible to distinguish two types of models: (1) normative or
prescriptive models, which seek to describe and specify safety climate or cul-
ture per se and (2) descriptive or empirical models, which attempt to summarise
findings from one or several organisations studied.

The first actual model of safety climate functioning was put forward by
Glennon (1982a, b). In effect, this normative model outlines the cause, content
and consequences of safety climate, although in a very global way (Fig. 1).

Figure 1 Glennon’s (1982a,b) model of organisational climate functioning
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Glennon operationalises safety climate as the perception of organisational real-
ity, which seems to suggest a kind of attitude measurement, but only partly
because perceptions are not identical with attitudes.

Cox and Cox (1991) based their model on work done by Purdham (1984;
cited in Cox & Cox, 1991). This model (Fig. 2) appears to be descriptive and the
accompanying factor structure is given in Table 4. In this study, safety culture is
primarily discussed in the context of attitudes towards safety and their objects,
i.e. what has been defined as safety climate above. The model distinguishes sev-
eral attitude objects — hardware, software, people/liveware and risks. The atti-
tudes towards hardware and physical hazards though, were not incorporated
in their study and it is also not clear how it is thought that they affect the other
attitudes.

Figure 2 Cox and Cox’s (1991) suggested architecture of attitudes towards safety
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Cox and Cox’s model is not worked out well, but the idea seems to be that the

major attitudes to safety within an organisation are directed at four categories

of objects:

1. hardware, i.e. safety hardware and physical hazards;

2. software, i.e. rules and procedures, legislation, safety management and
policy;

3. people/liveware, i.e. all classes of people involved like workers, supervisors,
management, safety committees, specialists, authorities, unions;

4. risks, i.e. risky behaviour and its regulation.

When talking about attitudes to safety, the objects of these attitudes could always
be classified within one of these four major categories.

The model underlying the approach taken by the Safety Research Unit (1993)
is established in the ‘mapping sentence’ The mapping sentence contains all the
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aspects or ‘facets’ considered relevant for the issue under study (Shye et al., 1994,
for details on facet theory). Consequently, the starting point of facet theory is
normative although the facet structure is used to generate a questionnaire.
Subsequent analyses, however, will eventuate in a descriptive result.

Table 5 Facets in the SRU study (1993)

Attitude Operating
People behaviour Locus Activity Context conditions
1 self 1 knows 1 yourjobin |1 passive 1 prepara- 1 normal
about particular tions
2 supervisor |2 issatisfled |2 safetyin 2 active 2 actions 2 mainte-
with general nance
3 manager |3 carriesout 3 checks/ 3 special
revisions
4 workmates

The actual mapping sentence has the following form:

The extent to which respondent (x) reports that {People} {Attitude behaviour} {Locus}
{Activity} {Context} under {Operating conditions} — {very much ... not at all}.

where the bracketed words are particular slots for the facets mentioned in Table
5. Based on this mapping sentence some 432 (4x3x2x2x3x3) questions can be
generated, which can be evaluated by respondents on a seven-point very much/
not at all response scale. Their study resulted in a 16-scale solution, arrived at
through SSA (Guttman, 1968). SSA is not so much aimed at an orthogonal solu-
tion in a low dimensional Cartesian space as, for instance is, FA or PCA, but
more at some configuration in alow dimensional space (see Borg, 1981, for exam-
ples of these configurations). As already remarked, the scales from this study are
therefore not dimensions and if they are, they are oblique, which means that
they are correlated. In this way, the Safety Research Unit identifies a few major
categories around which safety attitudes are formed.

The formulation of the model put forward by Berends (1995b) started with
open, unstructured interviews — not unlike free association — with personnel at
several companies around the issue of safety. Recurring themes or statements
from the interviews were grouped by several independent judges into catego-
ries. Their corresponding categories formed the building blocks for the final
model. In this model, two broad classes of statements underlie all other catego-
ries; norms and beliefs. Norms are subdivided into individual, interactional and
organisational norms.
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Figure 3 Berends’ (1995b) safety culture model
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These categories are broken down again into several sub-categories. Beliefs on
the other hand, are immediately broken down into sub-categories (Fig. 3). The
remarks and statements collected in each of the sub-categories are thereupon
reworked into questions.

In a subsequent survey the model was only partly verified. The FA yielded
mostly norm-factors while the beliefs-factors were not confirmed in this study.
Factors resulting from this study are shown in Table 4.

A truly normative — or better still — prescriptive model of safety culture is
put forward by Geller (1994). Geller distinguishes three ‘dynamic and interac-
tive factors’ (p. 18-19):

1. person, i.e. knowledge, skills, abilities, intelligence, motives, personality

2. behaviour, i.e. complying, coaching, recognising, communicating, demon-
strating actively caring

3. environment, i.e. equipment, tools, machines, housekeeping, heat/cold,
engineering.

Moreover, he puts forward 10 principles that form the foundation for a total
safety culture. Through ‘five processes or intervention domains’ these principles
should be implemented. Basically, Geller applies principles of behaviourism and
social learning theory to the field of safety. The relationship between all the com-
ponents of his model is not defined nor are they prioritised.

Despite the obviously different approaches, several similarities could be
pointed out. For instance, especially both the Cox and Cox and the Safety
Research Unit studies focus on attitudes but also the studies by Berends and
Geller yield attitude objects.

This is an appropriate place to say something about attitudes and attitude
research in general. Attitudes were defined above as ‘a psychological tendency
that is expressed by evaluating a particular entity with some degree of favor or
disfavor’ (Eagly & Chaiken, 1993, p. 1).

Figure 4 Simple attitude model (Eagly and Chaiken, 1993)
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In Fig. 4 the processes preceding and the responses resulting from attitudes
are depicted (adapted from Eagly & Chaiken, 1993). With regard to attitudes, it
is theoretically possible to separate antecedents from consequences, although
both may be of the same order. Perceptions and beliefs are only one process or
result within this model, namely a cognitive one. Hence, neither perceptions nor
beliefs are attitudes.

Attitudes are always directed at an object, i.e. the entity in the definition
above. This entity could be virtually anything, as long as it is somehow discrimi-
nable, e.g. abstract objects like policies or safety; concrete objects like personal
protective equipment or fire extinguishers; behaviours like risk taking or rule
violations. Most of the models described above suggest such attitude objects.
For instance all models include a people category. Using Cox and Cox’s catego-
ries of attitude objects — i.e. hardware, software, people and risks — it would be
possible to link Berends’ and Geller’s models but not the model put forward by
the Safety Research Unit.

Interestingly, the demarcation between norms and beliefs in Berends’ model
could be traced back to the distinction made earlier between descriptive and
affective statements about organisational climate, although in his model this dis-
tinction is not worked out this way. Another way of looking at this distinction
would be in Schein’s terms of levels of culture, where the category defined as
norms would pertain to ‘espoused values” and the beliefs category then would
correspond to his ‘basic assumptions. Measuring norms — i.e. ‘espoused values’
— through a self-administered questionnaire would be feasible according to
Schein, but trying to measure beliefs in this way — i.e. ‘basic assumptions’” —
would be bound to fail, which is exactly what happened in Berends’ study.

All in all, the models on safety culture are unsatisfactory to the extent that
they do not embody a causal chain but rather specify some broad categories of
interest and tentative relationships between those. In my proposed terminol-
ogy, at best they are about the content of safety climate, i.e. the objects of safety
attitudes.

However, this is not to say that the issue is not also addressed elsewhere. For
instance, the domino model underlying the International Safety Rating System
(version V) positions the measurement of safety attitudes — i.e. safety climate
— in front of safety audits. Within this model, safety attitudes are the primary
cause underlying all incidents. From the domain of risk analysis a model has
been put forward that represents safety culture, along with other aspects, as an
all-pervading influence (Tuli & Apostolakis, 1996). Nevertheless, safety culture
itself is still isolated and ‘uncaused. With regard to these last two models it could
be said that they are normative models that focus on the consequences of safety
culture.

Also, in the field of safety management researchers have reflected on safety
culture. Reason (1997) spends a full chapter on safety culture — its components
and engineering — as do Hale and Hovden (1998), who deliberate safety cul-
ture in considerable detail. However, a discussion of these views is considered
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beyond the scope of this paper. Nevertheless, it should be noted that the con-
cept of safety culture has raised the interest of researchers in many related fields.
Additional approaches of interest are reviewed in Section 3.5.

In conclusion, at present there is no overall satisfying model of safety climate
or safety culture. However, throughout the paper several building blocks for such
a model have been indicated. For instance, a distinction was made between cul-
ture and climate, which was associated with the layered model by Schein (1992).
Climate was equated with espoused values, which were thereupon identified
as attitudes. As a result, an organisation’s safety climate is made up of its mem-
bers’ safety attitudes. Also, the objects of attitudes were mentioned. Following
the current line of reasoning these would make up the content of safety climate,
while safety culture could be denoted as their cause. Finally, safety climate’s con-
sequences would be the evaluative responses, whether cognitive, affective or
behavioural. In Schein’s terminology these would be called ‘artefacts!

Level of aggregation

In the above discussion of organisational culture and climate, it was indicated
that the level of aggregation is an important point for reflection. Therefore, it is
somewhat surprising that this point has not been given due attention in safety
culture and climate research. For instance, when talking about the objects of
attitudes one can seriously question whether these objects remain the same at
different organisational levels. That is, it is at least doubtful that the attitude
objects of individuals are the same as those for groups or organisations. Hence,
when aggregating individual data to the level of an organisational group or unit,
it is open to question whether the combined data actually correspond to an atti-
tude object existing at that level.

Moreover, as discussed previously, at each particular level of aggregation the
issue of communality arises — a certain amount of homogeneity of opinion is
needed in order to be able to speak of shared attitudes or assumptions.

This is not to say that it is not possible to compare aggregated data but by
aggregating data one does not necessarily get information about attitude objects
pertinent at that level of aggregation. To obtain data valid at a certain level of
aggregation, one should ask questions about objects pertinent at that level. In
all other cases one still has data about the individual level. To ensure that their
respondents consistently give answers about the whole organisation and not
about the work-group De Cock et al. (1986, p. 7) included this requirement in
the instructions of their questionnaire.

At first sight, these recommendations seem sensible and easy to follow.
However, when working with questionnaires one is confronted with several phe-
nomena like ambiguity, poly-interpretability, the lack of clarity of long sentences
etc., which threaten the validity of the results. Obviously, giving answers to ques-
tions not about one’s own personal environment but about the whole organisa-
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tion requires a significant cognitive effort. It is to be expected that respondents
will replace such abstract references with their personal substitutions.

As has been said earlier, this issue has not got the attention it warrants.
Additional research is needed to shed more light on this issue, the severity of its
consequences and possible solutions.

Other approaches

Up to now, the main focus has been on applied research conducted in the tradi-
tion of social or organisational psychology.

The Total Safety Culture (TSC) advocated by Geller (1994) is not a diagnostic
or evaluative questionnaire-based approach but is actually aimed at changing
the safety culture in a desired, pre-defined direction through mostly behaviour
directed processes. A TSC can be developed when employees understand and
accept the 10 principles outlined by Geller. This objective is accomplished by the
application of five action plans. Geller does not indicate to what kind of indus-
trial organisations his TSC applies or what kind of preconditions are necessary
for successful application. It seems that it is argued that just the rigorous utilisa-
tion of the five action plans will result in a TSC.

The report on safety culture by the International Safety Advisory Group
(1991) also follows a normative approach. According to them, safety culture con-
sist of two elements, a ‘necessary framework within an organisation and [...] the
attitude of staff at all levels in responding to and benefiting from the framework’
(p. 5) and applies to both organisations and individuals within those organisa-
tions. Establishing a safety culture means specifying demands at several levels,
i.e. requirements at policy level, requirements on managers and responses of
individuals. For each of these levels requirements are specified. These pertain,
amongst other things, to knowledge and competence, commitment, motiva-
tion, supervision, individual awareness and responsibility. With ‘framework’ the
International Safety Advisory Group implies ‘organizational policy’ and ‘mana-
gerial action’ (p. 2). Although attitudes are considered ‘generally intangible’ they
have manifest outcomes and particular satisfactory indicators are provided by
the International Safety Advisory Group.

The safety culture audit method outlined by Ludborzs (1995) is to a large
extent comparable with the survey approach discussed extensively in this paper
in that it attempts to quantify particular safety culture indicators. However, this
is not attained by an extensive survey but rather through interviews with key
individuals and employees and through observations, as is common practice in
(safety) management audits. Through the analysis of both ‘documented and lived
structural organisation’ and ‘documented and lived operational organisation’
shortcomings in implementation are assessed. The method defines ten broad
areas of analysis, which are investigated by means of checklists with detailed
indicators, which have to be scored separately. Safety culture is used here norm-
atively in that it is applied exclusively to organisations with a positive assessment
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for all 10 areas with above-average frequency. Varying results are considered an
indication of the existence of subcultures or counter-cultures. In that case the
term ‘lived safety’ is applied.

Ludborzs correctly recommends never to lose sight of the ‘cultural super-
structure’ where safety culture is only part of a corporate culture, which itself
is part of an industrial culture and a national culture. As a matter of fact, it is
remarkable how few researchers point out this subdivision. It might be very
well assumed that safety cultures not only differ between themselves, but also
because of differences between industrial and national cultures. It is therefore
striking that these sources of variance did not get any attention in the applied
researches reported. For one thing, this is because the organisation is normally
the highest level of aggregation in organisational psychological research. For
another, including both industrial culture and national culture in one’s investi-
gation would complicate matters beyond what is considered practical research.
Therefore, approaches other than those that have been reviewed here, are more
of a theoretical and reflective nature.

The Safety Culture HAZOP by Kennedy (1997) is a modification of the Hazard
and Operability Study (HAZOP), which is one of the established techniques to
identify hazards in complex engineering systems. A HAZOP session — and, like-
wise, a SCHAZOP session — is a group-based methodology. This group consists
of a chairman, a secretary and a selection of personnel knowledgeable about the
safety management process being studied. Through a process of brainstorm-
ing and an ensuing, structured discussion, a safety management process — rep-
resented in diagrammatical form — is examined by means of guidewords (e.g.
‘missing;, ‘skipped; ‘mistimed’) and property words (e.g. ‘person;, ‘action, ‘proce-
dure/specification’). The result of such a session is a set of safety management
area vulnerabilities. Interestingly, the method proposed by Schein (1992, p. 147
ff.) to get an initial view of a company’s organisational culture is not unlike the
SCHAZOP approach discussed here.

In his evaluation of the (sociological) significance of the construct Mijs (1992)
views organisational culture as part of a trinity that also encompasses organisa-
tional regime and organisational structure. Organisational culture and structure
as well as regime are aspect systems that can be distinguished analytically. Quite
rightly, Mijs warns that one should guard against reification, in that these sys-
tems are considered actual sub-systems that can be isolated and manipulated
separately. One should take account of the fact that these systems are embedded
into a field of forces consisting of national culture, industrial and occupational
cultures and situational factors like technology, type of labour, age of organisa-
tion and the like. These influences certainly put a limit on what is feasible in
terms of change of, for instance, organisational culture.

When industrial and national cultures are also embraced, we find ourselves
in the company of sociologists, political scientists or conceptually oriented psy-
chologists. An example of the latter category is Pidgeon. His scope is apparent
from the fact that he considers organisations ultimately as sub-cultures within
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societies (Pidgeon, 1991). In several publications (Pidgeon, 1991, 1997, 1998)
he embeds organisational safety culture in its industrial and political environ-
ment, where the occasional ‘man-made disaster’ — e.g. Chernobyl, Challenger,
Exxon-Valdez — has a profound impact on both political and societal views on
safety. According to Pidgeon (1991), a ‘good’ safety culture can be character-
ised by three attributes: ‘norms and rules for handling hazards, attitudes toward
safety, and reflexivity on safety practice’ (p. 135). Although all three attributes are
imbued with political or societal thinking, especially the last is facilitated when
it is considered at an industry-wide level, where learning is increased substan-
tially through the collection and dissemination of incident and accident data.

Summarising, the approaches toward safety culture that have been discussed
in this section, to some extent define two extremes of the continuum describ-
ing the interpretation of the concept of safety culture. At one extreme, safety
culture is normative, having distinct features (Geller, 1984; International Safety
Advisory Group, 1991). When these features have been implemented, a safety
culture is established. At the other extreme, safety culture is seen as just a small
element in a field of distinct forces, i.e. safety culture is relative (Pidgeon, 1991,
1997, 1998; Mijs, 1992). Clearly, the approach that has been the main focus of this
paper falls somewhere in between, with particular researchers inclining towards
one or the other extreme.

The nature of safety culture

The current literature review of safety culture and safety climate has shown

that:

1. the concepts of safety culture and safety climate are still ill-defined and not
worked out well;

2. the relationship between safety culture and safety climate is unclear;

3. there is considerable confusion about the cause, the content and the conse-
quence of safety culture and climate, i.e.:
— the cause of safety culture and climate has not been addressed seri-

ously;

— there is no consensus on the content of safety culture and climate; and
— the consequences of safety culture and climate are seldom discussed.

4. there is no satisfying model of safety culture nor safety climate; and

5. the issue of the level of aggregation has not received the attention it war-
rants.

However, this is not to say that nothing has been accomplished, on the con-
trary. Nevertheless, it is regrettable that few authors have related their work to
research by others or have tried to establish an integrative framework. Such a
framework is the subject of the next paragraphs and will, hopefully, be useful in
steering future research.
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Safety attitudes

Most researchers of culture — whether national, organisational or safety culture
— distinguish several levels at which manifestations of culture can be observed
(e.g. Deal & Kennedy, 1982; Hofstede, 1991; Schein, 1992). Examples of such
levels have been discussed in Section 2.2 above.

For the present framework the three levels of Schein (1992) are chosen, mainly
because of their intuitive appeal and the convenience of just three levels. As a
reminder, his three levels are:

I.  Basic assumptions
II. Espoused values
L. Artefacts

Also, a very global model of attitudes was discussed in Section 3.3. It stated that
attitudes are preceded either by cognitive, affective or behavioural processes and
that attitudes yield cognitive, affective as well as behavioural responses. Again,
three stages can be discerned. However, this model is still very rough and undis-
tinguished. Eagly and Chaiken (1993, p. 209) propose a composite model of the
attitude-behaviour relation, which is more specific. There are two important
points to be made about this model (Fig. 5). Firstly, this is still a largely the-
oretical model, although it is based on models that have already been tested.
Secondly, the model focuses on behaviour and therefore neglects the other two
attitudinal responses, namely affective and cognitive responses.

Figure 5 Processes preceding attitude formation (adapted from Eagly and Chaiken,

1993)
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The advantage of this model is that it specifies — albeit very broadly — the proc-
esses that precede attitude formation. Earlier in this paper, attitudes were com-
pared with the second layer in the three layered culture model. Manifestations
of culture at this level were called ‘espoused values’ It is now suggested to equate
attitudes with espoused values. Clearly, the processes that precede attitude
formation then should be equated with the core of culture, namely the basic
assumptions. I will have more to say about these later.

Up to here, the building of the framework has been neutral with regard to its
objective. This framework could be applied to any aspect of organisational cul-
ture. However, the present focus is on safety and safety culture.

Attitudes always have objects. Although there are countless objects with
regard to safety imaginable, these objects will presumably fall into a few catego-
ries. During the discussion of the models that have been devised to account for
safety culture and climate phenomena, such categories have already been men-
tioned. The model by Cox and Cox (1991) for instance, refers to ‘hardware; ‘soft-
ware, ‘people (liveware)’ and ‘risks’ As a true behaviourist, Geller (1994) suggests
‘people; ‘environment’ and ‘behaviour; leaving out ‘software’ Also the accident/
incident investigation manual for the US Department of Energy (DOE) men-
tions ‘plant-personnel; ‘plant-hardware” and ‘procedural systems’ and the inter-
faces between these three (Johnson, 1985).

It is safe to say then that the following four broad categories of safety attitude
objects have some substance:

1. hardware/physical environment;

2. software;
3. people;

4. behaviour.

Specific examples of hardware attitude objects would be safety measures and
arrangements or personal protective equipment. Safety procedures, training and
knowledge will come under the heading of attitudes toward software. The cat-
egory of attitudes toward people will encompass all different kinds of people and
groups that can be distinguished within a company, like management, supervi-
sors, colleagues and so on. Finally, attitudes toward behaviour will include all
acts with regard to safety (or lack of safety) like responsibility, safe working,
scepticism and communication about safety.

Safety culture: basic assumptions

Above, something was already said about the core of safety culture, namely the
basic assumptions. It would be obvious to assume that these basic assumptions
will also be formed around the categories defined for safety attitudes above.
However, in the sense that Schein (1992) defines them they do not have to be.
He defines basic assumptions as ‘the implicit assumptions that actually guide
behaviour, that tell group members how to perceive, think about, and feel about
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things’ Such assumptions ‘have become so taken for granted that one finds little

variation within a cultural unit. [...] [M]embers will find behavior based on any

other premise inconceivable’ (p. 22). Hence, such premises might be specifically
about safety but do not necessarily have to be so. For example, if in some organi-
sation written rules or procedures are considered futile, safety rules will be too.

Therefore, one might find negative attitudes toward software (rules and proce-

dures) in this organisation. This finding does not mean, however, that the basic

assumption is that only safety rules are futile but that rules in general are.®

Envisioned this way, basic assumptions can only function as explanatory var-
iables, i.e. they explain the attitude structure found. Moreover, basic assump-
tions have a more pervasive influence than attitudes in that basic assumptions
transcend particular organisational units like groups or departments or particu-
lar types of culture like safety culture.

Now we can also see how these hypothesised basic assumptions link to the
pre-attitude components of Fig. 5. These categories are habits, attitudes towards
targets, utilitarian outcomes, normative outcomes and self-identity outcomes.
It is not hard to consider some of these as basic assumptions. For instance, utili-
tarian or normative outcomes, which pertain to reward or punishment and the
approval of significant others respectively (Eagly & Chaiken, 1993, p. 209), are
usually deep rooted organisational processes (Schein, 1992). Habits also reflect
deep organisational convictions about what works and what does not.

The attitude toward the target might also be a strong, basic assumption. For
instance, in a production company a high production is usually considered the
greatest good. It should, otherwise the company will go broke in the short run
— the whole organisation is generally leavened with this fact. Therefore, indi-
viduals might break certain safety rules because of the greatest good — which is
production.

In this representation, an organisation’s basic assumptions are completely
moulded into the cast of attitudes and their corresponding models. This is just
one way of getting a firmer grip on an organisation’s basic assumptions. Schein
(1992) also mentions particular dimensions, around which shared basic assump-
tions form (p. 95-96):

1. The nature of reality and truth — these assumptions generally define what is
real and what is not, or, more specifically, what is safe and what is not;

The nature of time;

3. The nature of space — these dimensions define the importance of time and
space within an organisation, how they are used and filled. When related to
safety, these dimensions could reveal the assumptions about workplaces,
their hazards and their housekeeping and the time spent on safety, prepara-
tion of work and work itself;

For instance, because they provide a means for excuses like ‘I didn’t do it, because the
rules didn't say I should’ as the author encountered in one particular company.
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4. The nature of human nature — this dimension reflects assumptions about
people’s intrinsic qualities and what can be done about it, e.g. whether some
people are accident prone or likely to engage in risky behaviour;

5. The nature of human activity — these assumptions define what is ‘work’ and
the right thing for people to do in relation to their environment; to what
extent people should take initiative or await instruction;

6. The nature of human relationships — this dimension is all about how people
relate to each other: e.g. competition, individualism, co-operation, author-
ity of individuals, including issues like whether it is acceptable to correct
other people’s unsafe behaviour.

Clearly, Schein’s dimensions are themselves rather abstract concepts in contrast
with more concrete categories of the attitude model. Attitude models like the
one above, are usually tested in a laboratory setting. Here, subjects fill out some
questionnaires and their responses are subjected to a linear structural relations
analysis demanding a numerical input. The questionnaires therefore contain
some well-delineated constructs, assumed to be of relevance, that are covered
by several questions. On the other hand, Schein’s dimensions have more of an
anthropological nature seeking understanding rather than reduction. Although
both category systems cannot be reduced to one another, it appears that there is
still considerable conceptual overlap. For instance, the basic assumptions about
human nature will certainly encompass habit formation and beliefs about self-
identity. Or, attitudes toward (the approval of) significant others (Fig. 5) most
certainly reflect basic assumptions about human relationships.

Safety culture redefined

Schein (1992) defines organisational culture as ‘a pattern of shared basic assump-
tions that the group learned as it solved its problems of external adaptation and
internal integration, that has worked well enough to be considered valid and,
therefore, to be taught to new members as the correct way to perceive, think and
feel in relation to those problems’ (p. 12). Schein has included two of the three
responses commonly associated with attitudes, i.e. cognitive (‘perceive;, ‘think’)
and affective (‘feel’) responses. He has deliberately left behaviour out, which he
reserves for the outer layers, i.e. espoused values and artefacts. Schein also limits
his definition to, what he assumes is, the core of organisational culture. Actually,
in the way Schein conceives and defines (organisational) culture, there is no
need for a specific definition for safety culture. The basic assumptions permeate
throughout the organisation, including its aspect of safety. In this way, Schein
remains faithful to the original conception of organisational culture as an over-
all, integrative concept. When talking about climate and assuming that climate
conforms to the espoused values in Schein’s model which are then operational-
ised as attitudes, it is necessary to define objects for these attitudes. Obviously,
depending on the objects of the attitudes, different climates exist.
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decreasing risk.

As observed above, the different types of culture that are to be found in the
literature, have only been defined for analytical or practical reasons and to focus
the research. Hence, for the same practical reasons, a definition of safety culture
will be given. Safety culture is defined as: those aspects of the organisational
culture which will impact on attitudes and behaviour related to increasing or

Table 6 Levels of culture, their visibility and examples thereof

Levels of culture

Visibility

Examples

1.

In summary, the following framework is proposed (Table 6). Safety culture is
conceptualised as having three layers or levels at which it might be studied sepa-
rately. The coreis assumed to consist of basic assumptions, which are unconscious
and relatively unspecific and which permeate the whole of the organisation. The
next layer consists of espoused values, which are operationalised as attitudes.
Attitudes have specific objects and therefore this layer is, necessarily, specific
with regard to the object of study. For safety culture four categories of objects
are suggested; hardware, software, people and behaviour. Finally, the outermost
layer consists of particular manifestations, which are also specific to the object
of study. With regard to safety one might think of inspections, posters, wearing
(or not) of personal protective equipment, accidents or incidents, near misses or

Outer layer — artefacts

Middle layer — espoused
values/attitudes regarding:
- hardware

- software

- people/liveware

- risks

Core — basic assumptions

regarding:

- the nature of reality and
truth

- the nature of time

- the nature of space

- the nature of human
nature

- the nature of human
activity

- the nature of human
relationships

visible, but hard to compre-
hend in terms of underlying
culture

relatively explicit and conscious

mainly implicit:

obvious for the members
invisible

pre-conscious

different types of behaviour.

statements, meetings, inspec-
tion reports, dress codes, per-
sonal protective equipment,
posters, bulletins

attitudes, policies, training
manuals, procedures, formal
statements, bulletins, acci-
dent and incident reports,
job descriptions, minutes of
meetings

have to be deduced from arte-
facts and espoused values as
well as through observation
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The appeal of this framework is that it fuses safety climate and safety culture
and that it also does justice to the integrative, holistic concept of culture as advo-
cated by, for instance, cultural anthropologists. In addition, another elaboration
can be made. As has been claimed above, the basic assumptions do not have
to be specifically concerned with safety. Although they do not have to be spe-
cifically so, it is quite conceivable that some of the organisation’s basic assump-
tions in fact are, when safety is taken seriously within the organisation and
reflected upon by all of its members. This would certainly lead to an anchoring
of safety within the basic assumptions. This supposition could be converted into
a hypothesis stating that it is a good sign that amongst the basic assumptions
of an organisation references to safety are made. Conversely, it is suspect when
such references cannot be found. It might very well be that one has to conclude
that such an organisation does not yield sufficient evidence for the existence of
a safety culture.

Discussion

This review of safety climate and safety culture research has been largely from
a social psychological point of view and has focused primarily on results from
20 years of research in this field. An integrative framework has been proposed,
merging safety climate with safety culture and delivering categories for both
safety attitudes and basic assumptions that are open to investigation. However, a
question that has not been posed yet pertains to the use and utility of the safety
culture and climate construct.

As can be seen in Table 1, all researchers have defined certain goals, often
being of both theoretical and practical use. Both Lutness (1987) and Bailey and
Petersen (1989) outline particular goals that go beyond the mere determination
of safety culture in that they consider such measurement a performance indica-
tor. For instance, Lutness (1987, p. 20) aims to reveal ‘a safety program’s strengths
and weaknesses’ Bailey and Petersen (1989, p. 20) want to develop an alternative
measure for safety performance while ‘the effectiveness of safety efforts cannot
be measured by traditional (procedural-engineering) criteria’ These researchers
are referring to safety attitude measurement, i.e. what has been called safety cli-
mate in this paper.

Hence, the determination of safety climate has been put forward by some
authors as an alternative performance indicator, in addition to the more estab-
lished ones like safety management audits, accidents and incidents and near-
misses (see also Budworth, 1996). This means that there should exist strong
relationships between all these measures. As has been asserted before, such
relationships have not been reported often. At present, there are few studies
which have tried to establish such correlations, i.e. a relationship between safety
performance measures and safety culture or climate assessments (e.g. Cabrera
et al., 1997; Erickson, 1997). Hurst et al. (1996) report a relationship between
certain audited management areas and attitudinal measures. Also the modifica-
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tion factors resulting from their audit and a self-reported accident measure are
highly correlated in their study. Clearly, these relationships need to be explored
in more detail to be able to make substantive statements of the usefulness of a
safety culture or climate measure as an alternative performance indicator.

Through their empirical, questionnaire-based study, Simard and Marchand
(1996) illustrate convincingly the influence of what they call ‘micro organisa-
tional factors’ on safety initiatives. Their results show that, especially, participa-
tory supervision shapes the propensity of workgroups to take such initiatives.
Possibly, such a type of leadership is a product of an underlying culture.

Relationships, correlations and, in general, comparisons, bring the issue of
quantification up front again. With regard to safety climate this should not cause
a major problem, because attitudes are usually surveyed through self-adminis-
tered questionnaires which generally provide such measures in semi-quantified
form. The only point to worry about then is getting enough data to be able to
make statistically sound generalisations, hereby keeping a wakeful, methodo-
logical eye on the measurement level of the data compared. The assessment of
safety culture, however, as conceptualised in this paper as a small set of implicit
basic assumptions, does not have a numerical counterpart. Comparisons will
have to be made in hypothetical if ... then ... statements, like — if such-and-such
basic assumptions are uncovered then we will also find incidents and accidents
with such-and-such causes. Clearly, to be able to make such statements, a fair
amount of case studies have to be conducted according to the framework pre-
sented in this paper.

However, when a given safety culture or climate has been assessed, the next
question will certainly be — so what? Most of the safety climate research reported
here would yield some scores on certain dimensions. However, those scores do
not speak for themselves, i.e. the meaning of the scores will not be obvious.
Moreover, because most researchers work with their own dimensions or scales
(Table 4), it is impossible to refer to general norms or benchmarks.® Even if it is
assumed that scores on certain dimensions are conspicuously low, the question
will remain — so what? A subsequent strong (management) focus on the con-
tent of those low scored dimensions — communication, for example — would
violate the holistic character of culture. Again, one runs into this methodologi-
cal paradox that the analysis methods impose on the data. Usually, the results
of the data analyses are uncorrelated dimensions, but in actuality this is hardly
ever the case and is also in contrast with the holistic character that is attributed
to culture and climate.

The present paper has not promoted this approach, though. The assess-
ment of safety attitudes or safety climate through questionnaires, is only part
of the advocated approach. The basic assumptions, which are explanatory to
safety attitudes, also have to be assessed for a recommendation or fruitful inter-

However, both Lee and the Safety Research Unit have large databases making compari-
sons and relative statements possible.
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vention. Actually, subsequent interventions should only be undertaken with
detailed knowledge of a company’s particular basic assumptions as explanatory
variables par excellence. In that case, there are two alternatives for action. Either,
an attempt at changing the basic assumptions is undertaken or an attempt
at changing the safety attitudes is undertaken, given a particular set of basic
assumptions. Clearly, the first effort might turn out to be the most difficult to
attain, if it is indeed feasible. The latter one, although the most feasible, might
still take a few years. For instance, De Cock et al. (1986) mention five years.
Obviously, assessing safety climate or safety culture with the object of changing
it is both ambitious and time consuming, spanning a period a lot of managers
will not even see the end of.

Consequently, the measurement of safety climate could be considered an
alternative safety performance indicator whereas the assessment of safety cul-
ture provides more insight into the particular attitudes found, hence — paradoxi-
cally —yielding the substrate for both safety improvements and unforeseen major
accidents (Pidgeon, 1998). As the present review illustrates, research should not
be undertaken to develop ‘new’ safety climate measurement instruments but
should rather focus on the validity of the construct and whether it indeed yields
arobust indication of an organisation’s safety performance. In addition, increas-
ing research efforts should be directed at developing means to assess an organi-
sation’s basic assumptions, for getting a much deeper understanding of ‘the way
we do things around here’
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Afterword

When I started working on my ‘Nature of safety culture’ (Guldenmund, 2000)
review paper around 1997, the concept was still quite new and safety culture and
safety climate were still used interchangeably. Nowadays, the search term ‘safety
culture’ yields 17,000,000 hits at Google (dd. 28.12.2008). Certainly, many of
these hits do not refer to research or other scientific applications of the concept
— these days, many consultants also come forward with much more pragmatic
applications — but this score gives an inkling of how the concept has conquered
the hearts and minds of people working in the field of safety.

Apart from providing a state-of-the-art overview of the research field, which
was still quite barren, the paper was intended to resolve various issues that
were pertinent for me at the time, i.e. (1) the distinction between safety culture
and safety climate; (2) the (ultimate) definition of safety culture; (3) a model
for safety culture; and (4) the choice for either a quantitative or a qualitative
research approach. These subjects will be addressed briefly below.

Safety culture and safety climate

Unfortunately, I had not come across Denison’s excellent paper on the distinc-
tion between climate and culture (Denison, 1996) when I tried to tackle the issue
in the review. However, as it turns out, I have not drifted too far away from his
notions and recommendations throughout the years. According to Denison, cli-
mate can be distinguished from culture through their distinct foci, i.e. climate
is concerned with the particular situation an organisation finds itself in and the
influence this has on its members, whereas culture ultimately is about the con-
text and aetiology of this situation. However, more important is his contention
that organisational climate and culture do not so much pertain to two distinct
phenomena, but rather are about different interpretations of these phenomena.
Consequently, the research agendas of organisational culture and climate schol-
ars are different, the former being concerned with understanding whereas the
latter basically want to change, or improve, things.

In the next chapter (Chapter 2) questionnaires are discussed extensively, the
primary technique of climate researchers. At some point it is mentioned that
when these questionnaires are used to decipher basic assumptions — arguably,
this is what happens when one tries to interpret components/ factors result-
ing from a principal components analysis or factor analysis — climate and cul-
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ture research converge and the questionnaire results are simply considered as
another source of raw data. However, if the constellation of factors and the rela-
tive positions of companies (or divisions, departments, teams, etc.) within these
are the ultimate aim, culture and climate start to diverge. Please note that the
phenomena are still much the same, but interpretations start to differ.

Defining safety culture and climate

Defining culture is tricky. Already in 1952, Kroeber and Kluckhohn counted 164
different definitions (Kroeber & Kluckhohn, 1952) and, hence, providing an oper-
ational definition of culture will be equally difficult. Looking from an interpreta-
tive perspective this is quite understandable, because one cannot tell beforehand
how a particular culture will express itself, nor what this expression ultimately
will mean. For climate researchers this is bad news, because they need tangi-
ble objects as stimulus for their respondents to determine how they perceive
them. In safety climate research therefore, the focus is put more and more on
the formulation and enactment of safety policies and procedures by managers
and supervisors and, more importantly, how these activities are perceived by the
workforce (e.g. Zohar, 2006, 2008). In his 2008 paper, Zohar proposes a frame-
work that includes, next to safety climate, (psychological) work ownership. The
latter pertains to the ‘psychological possession and attachment’ that somebody
experiences toward her or his work (ibid., p. 382). Combining the two, Zohar is
able to build a multilevel framework that will, possibly, dominate the safety cli-
mate research agenda for the coming years (Fig. 1).

Figure 1 Zohar's multi-climate multi-level framework (2008)
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Evidently, safety climate is getting more clearly delineated and defined. Safety
culture, however, is much more difficult to capture in an operational definition
for the reason given above. To describe the organisational culture of an SME
in Australia, and its influence on safety, Brooks (2008) applied the six dimen-
sions suggested by Schein — i.e. the nature of (1) reality and truth; (2) time; (3)
space; (4) human nature; (5) human activity and; (6) human relationships — and
also brings in Dawkins’ notion of ‘memes’* Searching for underlying assump-
tions and how these become established, he is able to present a clear case study
with multiple handles that can inspire the research agendas of safety culture
researchers for the coming years also.

Safety culture models

Even now, models of safety culture are not plentiful. Models much more clearly
belong to climate research, because here researchers test their models statisti-
cally, which is, for many people, the ultimate check of any model. The research
model presented in the Introduction of this book cannot serve as a model for
safety culture, though, because it describes the research process, not its outcome.
As is argued in Chapter 1, a collection of case studies conducted in a similar
way, e.g. following Schein’s example, might enable scholars to ground a generic
model or taxonomy of safety culture, although such a generalisation might rub
interpretative purists up the wrong way. Somewhat later, a sort of taxonomy
was indeed developed, but this was more of a hierarchy, did not follow Schein
and was also quite quantitative (e.g. Lardner, Fleming, & Joyner, 2001; Parker,
Lawrie, & Hudson, 2006). However, not many case studies have been conducted
yet, so a well-grounded taxonomy based on case studies is still a bridge too far.

Methodology: quantitative or qualitative?

The choice of either a qualitative or a quantitative research methodology has
not become a controversy in the safety culture literature. It rather seems to be
a preference; that is, there are climate researchers working with questionnaires
and culture researchers doing (ethnographic) field studies, with the latter being
in a clear minority. Advocates of each methodology seem to be happy with this
state of affairs. There are not many hybrid studies around but Chapter 4 of this
book presents such a study.

1 In his book The selfish gene, Dawkins (1976) puts forward the meme as unit of cultural
evolution, as counterpart to the gene as unit of biological evolution. His theory on memes
describes the propagation and survival of less physical products of human activity, like,
for instance, dress codes, songs, recipes and designs, etc. which are all part and parcel of
a (national) culture.
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Summiary of later review studies

After my safety culture review paper presented in the previous chapter, similar
papers by other authors followed. At about the same time as my review paper, a
complementary study was published by Flin et al. who concentrated on the gen-
eral themes surfacing in climate research (Flin, Mearns, O’Connor, & Bryden,
2000). They came up with five pertinent areas (plus another one, procedures/
rules, which was suggested by my review study) that appeared in many safety
climate studies: i.e. management (in 72% of the papers), safety system (67%),
risk (67%), work pressure (33%), competence (33%) and procedures/ rules (no
percentage given). These themes could be used, for instance, as a blueprint for
future questionnaire development. However, this would also mean that, in the
end, research outcomes would define the construct, which could ultimately lead
to the rather circular reasoning that safety climate ‘is” what the questionnaire
measures.

Collins and Gadd (2002) bridged the review gap between 1997 and 2002 with
their report for the HSE. This report was primarily intended to bring inspec-
tors up-to-date on safety culture and climate research and to provide them with
some tips and tricks to support them in their role as advisors to companies. The
authors very much put senior management, but also supervisors and the safety
officer, into the focus of their attention, as the creators and sustainers of organi-
sational culture and its influence on safety and health. Furthermore, Collins and
Gadd provide a list of indicators that might signify a ‘positive safety culture’
(ibid., p. 25 ff.):

— managers provide effective and feasible planning;

— managers regularly visit the work floor or the field to monitor or inspect
safety;

— managers are actively involved in e.g. accident investigations;

— managers participate in safety committees.

Finally, they also point out the important role of good housekeeping, commu-
nication (up and downward) and bonus schemes, the latter often resulting in
safety getting (more) compromised rather than stimulated.

Sorensen (2002) provides a very nice and critical discussion of the concept of
safety culture from the perspective of the nuclear industry, which basically fur-
nished the cradle for the term before it was taken over by other industries, mainly
(petro-)chemical and other production type plants. The author argues that the
INSAG’s notion of the concept of safety culture was too ill-defined and under-
developed to be of any practical use.* Sorensen thereupon sets out to tutor the
practitioner about the concepts of culture, organisational culture and the organi-
sational context of human error as discussed by e.g. Reason (1990, 1997). The

INSAG stands for International Nuclear Safety Advisory Group; this advisory group
investigated, amongst others, the Chernobyl accident.
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relationship between safety culture and safety performance is a moot point for
Sorensen, for now it is simply assumed by INSAG. As an initial impetus, the
author provides two models to explore the mechanism through which safety cul-
ture affects safety performance and, ultimately, overall risk. In addition, various
indicators are discussed for possible inclusion in these models. Another impor-
tant point made by Sorensen concerns the role of the regulator and whether they
should address the issue of safety culture with their licensees and, if so, how?
Given the absence of well-defined and valid safety culture indicators, such influ-
ence easily defaults to the promotion of best management practices, like open
communication, a strong focus on organisational learning, senior management
commitment to safety and a participative leadership style.

More recently, Choudry et al. (2007) once more reviewed much of the safety
culture and climate literature from 1998 onwards. They provide brief summaries
of empirical research that has been carried out, overviews of safety culture defi-
nitions and some characteristics of, what could be considered, a ‘positive safety
culture! Additionally, they put forward a model of construction safety culture.
The latter is an interesting domain for research, because one could wonder how
a safety culture, or an organisational culture for that matter, could be established
within an industry sector that works with numerous sub-contractors (and sub-
sub-contractors and on and on) and operates solely through temporary projects.
It is indeed these latter characteristics that suggest that, perhaps, an occupa-
tional or professional culture is at work here, rather than an organisational cul-
ture.

In an attempt to knit together various strands of safety culture research
Glendon (2008) presents an impressive diagram depicting the main compo-
nents relevant to the concept of safety culture and their mutual relationships.
Quite rightly, he notes that not many studies report the implication(s) of their
findings but rather describe relationships between various measures (ibid., p.
263). Questionnaire studies in general do not require researchers to go out in
the field and verify their numerical assessments; in the case of culture research
this seems to me an apparent weakness of such studies (cf. Denison, 1996, pp.
643-644). The obvious antidote is to apply various, quantitative and qualitative,
methods, which basically is what Glendon advocates. He ends his paper with
specifying various challenges for future research, including research in SMEs
(Small and Medium-sized Enterprises) and cross-cultural research (including
less well-developed economies) to explore the robustness and predictive valid-
ity of the safety culture concept. I would like to add the study of trade or profes-
sional (safety) cultures to his list, as these are currently not well represented in
the literature.

Perhaps unavoidably, the concept of safety culture has now also been picked
up by US traffic researchers (Anon., 2007). The notion of a pervasive, binding
but invisible force is too attractive for them to neglect it. However, it will be
quite difficult to apply the concept of culture to such a loosely connected and
open system, which traffic basically is. Compared to the construction industry,
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it will be even more difficult to argue that it are the shared convictions of dis-
tinctive groups or categories of people that explain (some of) their observed
behaviour.

Conclusion

Safety climate still has the lead in research on safety culture. Various models
about the influence of safety climate on safety performance have now been pro-
posed and tested. The conception of safety climate proposed by Zohar (2008)
and his research framework based on it, are very likely to inspire researchers for
the coming decade. His overall conception actually does not deviate much from
the one I propose in the next chapter, but I will discuss this correspondence in
the afterword of Chapter 2.

While safety culture was initially coined within the nuclear industry, it was
quickly taken over by various other industries, e.g. the (petro-)chemical indus-
try, the steel industry and numerous other types of production plant. In the past
years, a new (third) generation of interested parties has announced themselves,
e.g. the construction industry, mass transportation (e.g. road traffic, railways,
aviation) and hospitals. Given this overwhelming attention, safety culture and
climate will occupy many a research agenda for years to come. Researchers are,
however, well advised to take note of the various critical discussions that have
appeared of these concepts throughout the years, otherwise no real progression
in theory formation and validation will be made.

Genuine safety culture case studies are still quite absent from the literature
and it does not appear this will change drastically in the near future.? Purely
descriptive or diagnostic studies do not have the interest of most client compa-
nies; on the contrary, practicing managers are usually not interested in the theo-
retical underpinning of research they commission or of its resulting outcomes
(cf. Denison, 1996, p. 646). They prefer to hear what to do or adapt.

Given the multiple directions safety culture research has been developing
into and the various approaches towards its assessment (e.g. Glendon, 2008), it
has become more difficult to get a full overview of these developments and their
accompanying findings. Therefore, a common research framework functioning
as a point of departure and a source of reference is even more needed to synthe-
sise such diverse enquiries. In Chapter 3 of this book the safety culture toolbox
is opened and equipped and safety culture researchers are provided with impor-
tant philosophical considerations that should guide and support their research.
Moreover, a case study applying various tools from this toolbox is described in

3 This is not to say that such studies do not exist. Various authors provide extensive case
studies either directly or indirectly related to SHE. For instance, see Abrashoff (2002) for
an account of an impressively swift organisational reform on a US Navy warship; Gouldner
for the contrast in a gypsum factory between ‘surface’ factory workers and (underground)
miners; Mascini (1999) for a comparative study of a cokes factory and an amine chemical
plant or Vaughan’s (1996) famous study of NASA and the Challenger disaster.
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Chapter 4 and its afterword. Once more, the aspiration is expressed here that
multiple, carefully conducted case studies and a clear overview of basic assump-
tions found, will enable us to discern patterns and build a robust safety culture
framework still rooted firmly in empiricism.
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Introduction to Chapter 2

About five years after writing the paper presented as Chapter 1, I started work-
ing on a review of the use of questionnaires in safety culture research. A critical
discussion of questionnaires following the overall review seemed the most plau-
sible step next because the use of questionnaires was the approach I was most
familiar with and remains the most popular technique around with which to
tackle the safety culture concept.*

A first draft of Chapter 2 was prepared for the 23™ International NeT Work-
Workshop ‘Safety Culture and Behavioural Change at the Workplace, which was
held in Blankensee (near Berlin) between September 9-11, 2004. About 15 partic-
ipants provided input to this workshop that ultimately resulted in a special issue
of Safety Science edited by Baram and Schoebel (2007) and which also included
the paper which constitutes Chapter 2 of this book (Guldenmund, 2007).

References
Baram, M., & Schoebel, M. (2007). Safety culture and behavioral change at the work-
place. Safety Science, 45(6), 631-636.

Guldenmund, F. W. (2007). The use of questionnaires in safety culture research — an
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1 To be more precise, what is actually talked about here is safety climate.



Abstract

Questionnaires have not been particularly successful in exposing the core of
an organisational safety culture. This is clear both from the factors found and
the relations between these and safety indicators. The factors primarily seem to
denote an overall evaluation of management, which does not say much about
cultural basic assumptions. In addition, methodology requires that levels of
theory and measurement are properly recognised and distinguished. That is,
measurements made at one level cannot be employed at other levels just like
that unless certain conditions are met.

Safety management has been described through nine separate processes that
together encompass the safety management system (SMS) of an organisation.
Policies developed at the organisational level shape the organisational context
and working conditions of the group and individual levels and therefore also
attitudes within the organisation. The questionnaires seem to expose only those
attitudes that are shared throughout the whole of the organisation. The work-
force could very well recognise the safety policies of higher management as con-
cern for their well-being and the overall value attached to safety. Pictured this
way, safety climate (attitudes) and safety culture are not separate entities but
rather different approaches towards the same goal of determining the impor-
tance of safety within an organisation.



The use of questionnaires
in safety culture research:
an evaluation

Introduction

In the past years considerable effort has been put into the construction of a valid
and reliable safety climate questionnaire. In safety culture research a (safety cli-
mate) questionnaire has been the predominant measurement instrument (Collins
& Gadd, 2002; Guldenmund, 2000). This popularity is not surprising, it being a
quick but also ‘dirty’ instrument. Because of this ‘dirtiness’ a safety climate survey
only gives an inkling of what a particular safety culture might be about. The chal-
lenge is, of course, to develop a questionnaire that yields just enough relevant
and valid information — the trusted ‘wet finger’ to find out from which way the
wind blows — to decide whether and possibly where any corrective measures or
actions are opportune. The key words here are relevant and valid.

When developing a safety climate questionnaire two avenues of possibilities
can be taken. First, a descriptive model of safety climate can be used as a start-
ing point — a normative or theoretical approach. Second, results of previous
research can be combined to construct a new questionnaire — a more pragmatic
approach. In an earlier paper (Guldenmund, 2000) an overview is given of both
the models devised for safety climate and the scales resulting from safety cli-
mate questionnaire research. Basically, the models provide a global taxonomy
for the (safety) attitude objects in question, whereas the scales give more precise
descriptions of these attitudes.

The purpose of this paper is to look at these taxonomies and attitude objects
anew and to propose a common basis that might explain the patterns of shared
attitudes found in safety climate research. Furthermore, a list of safety man-
agement processes will be put forward that is considered to be fundamental in
creating, continuing, changing and hence evaluating safety climate. With this
proposal the paper changes focus from what has been measured to what should
be measured.

Current state of affairs

Safety climate should be distinguished from safety culture research, where the
former is a manifestation or ‘snapshot’ (Flin, Mearns, O’Connor, & Bryden, 2000)
of the latter. Climate is reflected in the ‘workforce’s perceptions of the organi-
sational atmosphere’ (ibid., p. 178), i.e. climate is more superficial and transient
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than culture. Following Schein (1992) the essence of culture is reserved for the

core of an organisation’s culture, which has to be deciphered from many sources,

(organisational) climate amongst these. Whether this distinction is purely aca-

demic or also has some conceptual texture to it, [ will return to later on.

Safety climate is generally explored through a questionnaire survey within
the target organisation or parts of it. The questionnaires are often composed
of series of thematic questions that tap people’s evaluations of various aspects
considered to be relevant for safety (climate); several authors have enumer-
ated many such researches (Cooper, 2000; Cox & Flin, 1998; Flin et al., 2000;
Guldenmund, 2000; Mearns, Whitaker, & Flin, 2003; Williamson, Feyer, Cairns,
& Biancotti, 1997). After the survey the researchers process the data, which could
involve the construction of two or more scales through Principal Components
Analysis (PCA) or finding the scores of the organisation on such scales, which
have already been established in previous research. A third variant of a climate
survey could be confirmatory in that the researchers try to confirm the scales
found in earlier research. All three types of research approaches are to be found
in the literature, resulting in many, many scales (Flin et al., 2000; Guldenmund,
2000). A final endeavour of the research team might be to find the correlation
between one or more scales and some criterion variable, such as accidents or
safety-related behaviour, possibly with reference to different subgroups.

My 2000 paper (Guldenmund, 2000) reviewed research into safety culture
and safety climate up to 1997 and proposed a guiding framework for future stud-
ies. The paper by Flin et al. (2000) complemented this review with an over-
view of generalised scales distilled from the plethora of scales found in safety
climate research. Additionally, Cooper (2000) put forward a model to ‘meas-
ure and analyse’ safety culture, which was linked interestingly to the framework
presented in Guldenmund (2000). Also, Neal et al. (2000) and Thompson et al.
(1998) proposed synthesising models bringing together several aspects of the
research field.

Papers appearing after this wave of frameworks, syntheses and generalisa-
tions referred to these publications in their introductory paragraphs but then
started off on their own course (e.g. Glendon & Litherland, 2001; Reiman &
Oedewald, 2004). In 2002 Collins and Gadd again reviewed the safety culture
research field, but did not report any significant advances since the previous
surge of papers (which actually are all from or around 1998, which is when the
thematic sessions during the I.C.O.H. conference in Amsterdam and the A.P.A.
symposium in San Francisco were held). In effect the following findings cur-
rently still hold:

1. There is a large variety in factors (dimensions, scales, facets) that make
up the safety climate concept (Collins & Gadd, 2002; Flin et al., 2000;
Guldenmund, 2000). However, these can be brought down to a limited
number of ‘themes’ (Collins & Gadd, 2002; Flin et al.,, 2000).
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2. A factor pertaining to ‘management’ pops up in the analyses about 75%
of the time and a factor ‘safety system’ in about two-thirds of the studies
(Collins & Gadd, 2002; Flin et al., 2000).

3. Most studies have not been able to replicate a factor solution from a previ-
ous study, not even within the same type of company (Brown & Holmes,
1986; Cox & Flin, 1998; Coyle, Sleeman, & Adams, 1995; DeDobbeleer &
Béland, 1991; Flin et al., 2000), but see (Glendon & Litherland, 2001) for
more confirmatory findings.

4. Safety climate and ‘safety performance’ are weakly (.20) related at best
(Clarke, 2006).

To summarise, although more research effort has been put into the safety cli-
mate concept since the special issues of Work and Stress (1998) and Safety
Science (2000) the field is as fragmented and misunderstood as it was left by the
reviewers and framework builders more than six years ago.

A closer look at questionnaires

In the introduction to this paper questionnaires have been called both quick
and dirty. Self-administered questionnaires can be distributed amongst large
groups of people in a relatively short period of time fairly easily, hence the term
quick. However, the possibilities to control unwanted influences affecting the
responses are limited and therefore these include a lot of random ‘noise, hence
the term dirty. The first characteristic actually cancels the effect of the latter
since the ‘dirtiness’ in the responses is averaged out over the large number of
responses, provided, of course, that the unwanted influences are unsystematic
and normally distributed.

These are not the only methodological reasons for doing a large survey.
Questionnaires often also provide instant quantified results that enable the
researcher to produce medians or means, compare subgroups and benchmark
these. Obviously, a self-administered questionnaire is a valuable tool in (social
scientific) research.

In organisational culture research however, certain conditions apply which
might make the self-administered questionnaire less useful. For instance, cul-
ture is, by definition, something that is shared between people and the variance
created by the dirtiness of questionnaires may obscure the assumptions they
share. The degree of variance per se defines the extent to which assumptions are
commonly held amongst the members of a group. Moreover, within organisa-
tions the groups we can assume to have a common culture are often not large
enough to average out the random influences. Furthermore, the scales that are
used to record the responses (Likert scales, preference scales, indices of impor-
tance or significance) are assumed to be at the (quasi-) interval measurement
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level, but this is at least doubtful.* This principally means that calculating means,
variances, correlations and other linear transformations is not allowed. Again,
with large populations this would not be such a problem, but within most stud-
ies of organisations, so far published in the safety climate literature, it probably
is. Basically, in survey research one is caught between the theoretical demands
of statistics (heterogeneous normally distributed variables around a single mean
obtained from large populations) and the theoretical requirements of culture
([strong] convictions shared by groups or categories of people, which are small
enough to interact and create a culture about safety or any other related topic).

Yet another source of confusion in safety climate research is the distinc-
tion that is made between perceptions and attitudes. Perceptions seem to be
regarded as ‘descriptive’ and referring to ‘external objects’ whereas attitudes are
considered personal ‘evaluations’ of the same objects; e.g. see Williamson et al.
(1997), Glendon and Litherland (2001). It could, however, very well be argued
that these perceptions are infused with the attitudes that underlie them, in that
perceptions are not mere descriptions but, rather, evaluations of what people
see around them. Consequently, perceptions reflect attitudes (Eagly & Chaiken,
1993). My point here is that safety climate research is basically attitude research.>
Importantly, in linking safety climate research to attitude research the theo-
retical development in the latter field could readily be applied also in the field
of safety climate; see Fiske and Taylor (1991) or Eagly and Chaiken (1993) for
impressive overviews on theoretical and practical aspects of attitudes.

To make matters even more complex, with regard to culture the organisation
cannot be considered a closed system. That is, not only local conditions within
the organisation determine the culture of its members. Actually, when a com-
pany has not experienced any serious problems during its existence there prob-
ably will not be a typical culture (Schein, 1992); its culture will be determined
largely by external (national, regional) conditions and the (educational, social-
economic, religious) background of its workforce (Guldenmund, Ellenbroek, &
van den Hende, 2006).

So, what kind of information do we collect with questionnaires? Although
we intend to uncover an underlying trait called culture, the questionnaires
invite respondents to espouse rationalisations, aspirations, cognitions or atti-
tudes at best, that is, the very thing called espoused values by Schein (1992).
Obviously, one could still argue that behind all these espoused values the ‘true’
shared values, if any, hide, but it takes a lot of deciphering and a creative analyst
to uncover these. Hence, we are stuck with a set of factors and scores on them

Interval level measurement implies that the psychometric distances between categories
of the scale are all the same, i.e. the distance between strongly agree and agree is the same
as disagree and neither agree, nor disagree. It is indeed doubtful that this is actually the
case.

Attitudes are defined as a ‘psychological tendency that is expressed by evaluating a par-
ticular entity with some degree of favor or disfavor’ (Eagly & Chaiken, 1993, p. 1).

73



74

4.1

4.2

Chapter 2

but we do not know what they really mean or imply. We maybe have an answer
to the what?-question but we certainly do not know why. Basically, we are back
where we started from with trying to figure out why this company shows these
artefacts and expresses these espoused values. Or, put in another way, survey
research does not yield processed climate or culture results but rather provides
another source of raw data to extract an organisational culture from.

Safety climate structure

Introduction

In my 2000 paper (Guldenmund, 2000) I proposed four principal ‘attitude
objects’ with regard to safety climate — hardware/physical environment, soft-
ware, people and risk — these partly being taken from Cox & Cox (1991). However,
this classification is too coarse and unspecific to be of any use.

Flin et al. (2000) identify in their review paper six ‘themes’ common to 18
papers they have scrutinised: i.e. management (72%), safety system (67%), risk
(67%), work pressure (33%), competence (33%) and procedures/rules. Although
a little more extended, this taxonomy still does not put a sufficient handle on the
concept of safety climate.

Instead, I would like to classify the scales found according to the organisa-
tional level at which the processes they refer to, take place. This classification
provides some insight into the information that surveys might actually have col-
lected. Firstly however, the organisational levels will be outlined.

Organisational levels

Generally, in organisations several structural levels can be distinguished, based
on the different types of processes taking place at these levels. For instance,
in a report for the Dutch government de Boer & van Drunen (2003) list four
levels at which behaviour within organisations can be observed — macro-organ-
isational, micro-organisational, individual-rational and individual-perceptual.
Also Hofmann et al. (1995) distinguish macro, micro and individual behavioural
levels with regard to safety (performance). I would like to adopt these levels for
the present taxonomy, re-labelling them for the current purpose organisational,
group and individual.

With the organisational level I refer to (behavioural) processes taking place
at higher organisational levels — i.e. plant management, the management team
or senior management. There is an abundance of literature on the importance
of such processes at this level for safety performance, see for instance Collins &
Gadd (2002) for a review.

The group level refers to (behavioural) processes within groups or teams the
respondent works in and belongs to, including the team leader or supervisor
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(the importance of the role of supervisors is stressed in several publications, e.g.
Simard & Marchand (1996) or Flin et al. (2000)).

Finally, following de Boer & van Drunen (2003), we find primarily rational
and perceptual processes influencing behaviour at the individual level, i.e. proc-
esses particular to the respondent. Combining this with what has been said
about attitudes above part of the processes at this level could be considered atti-
tudinal processes.
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Now, we will look more closely at the processes taking place at each level (Table
1). The nine dimensions used as structure here are adapted from those devel-
oped in Delft in research on auditing of management (e.g. Guldenmund, Hale,
Goossens, Betten, & Duijm, 2006; Hale, Kirwan, & Guldenmund, 1999). At the
highest, organisational, level the processes carried out here can be equated with
safety management efforts at, what has been called, the ‘policy’ or strategic level.
What is decided at this level of the organisation in terms of policies, ambitions,
strategies, goals, targets, means and so on, is passed on to the next, or group,
level, where such decisions are usually divided amongst groups or individuals and
worked out in detail, often by technical or staff services. The important point here
to observe is that sow these processes are detailed is both dependent on what is
outlined at the level above, as well as on the circumstances the particular groups
operate in. This means that the very generic outcomes of the processes defined
above, become concrete functions and activities (Table 1, third column) of groups
and teams.

Clearly, what can be defined in most global terms at the highest level of the
organisation becomes much more detailed and nuanced at the level below.
Moreover, this is also the actual environment of the worker and this is what
(s)he has primary knowledge of, experiences with and feelings and, hence, atti-
tudes about.

Finally, getting at the lowest level the information that has been processed
(i.e. specified or detailed) at the group level becomes reality for the individual
worker during a particular task or job (Table 1, fourth column).

The inventory of all these processes has been so detailed to make one point
very clear: the (very) general objects that are the subject of policies at the organi-
sational level (competence, procedures, hardware) become very specific matters
(knowledge about a particular piece of hardware, specific procedures to do a
certain job, etc.) at the individual level. So what is quite coherent at the organi-
sational level becomes quite fragmented at the level of individuals.

Organisational levels and attitude objects

Organisational level

The nine dimensions defined above and processed at each of the three organi-
sational levels could also be envisioned as things people have actually done or
perceived being done, or have knowledge or particular feelings about. To put it
another way, these processes could also function as attitude inputs or objects
and, hence, produce evaluative responses.

Referring again to Table 1, this also provides a rough overview of how poli-
cies that are promulgated at the highest level of the organisation, trickle down
through the other levels to arrive at the primary process as specific conditions
under which individual tasks are performed. What is important to appreciate is
that policies propagated at the organisational level furnish what could be con-
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sidered the Gestalt of safety within the organisation — i.e. what is considered
safe, acceptable and controllable. Put yet in another way — this is the stuff that
beliefs and convictions are made of.

It has already been pointed out in several reviews, e.g. (Cox & Flin, 1998;
Flin et al,, 2000; Guldenmund, 2000), that both the questionnaires as well as
the target populations in safety climate research differ significantly. Although
this might explain some of the variation in the factor solutions found, it is nev-
ertheless very striking that many studies report finding similar or comparable
‘management’ and ‘safety system’ factors (Flin et al., 2000). Obviously, these two
factors would compare well with the nine processes defined above.

In Table 2 the scales that have been found in previous safety climate stud-
ies are labelled somewhat tentatively according to the level and the attitude
object (i.e. one or more of the nine processes) the scale seems to denote. In this
table only studies are used that mention either the eigenvalues? or percentage of
explained variance (or both) resulting from the analysis (which is usually PCA)
as well as the questions that make up the scale. Also included are the alpha-coef-
ficients, which are a measure of the internal consistency of a particular scale.

What can be clearly seen from Table 2 is that the most important factors —i.e.,
those having the highest eigenvalues and, hence, percentage of explained variance
— have acquired the label ‘organisation’* As it is, these factors account for the bulk
of the variance within a data set and their constituting variables (the question-
naire items) therefore have the highest co-variation amongst themselves.

The issue of aggregation of questionnaire data has been raised more than
once, see for instance Guldenmund (2000) or Mearns et al. (2003). To produce
their factor solutions all studies aggregate their data to the level of the organi-
sation. While this might be meaningful for some issues, other issues are best
explored at the group or even individual level. However, because of the small
amount of data a PCA might not be feasible then. In addition, as long as cor-
relations between variables function as input for the analysis methods, another
issue can arise. For instance, when there are two tight groups with very opposed
points of view — this is not an uncommon situation in some organisations — the
overall correlation (i.e. aggregated correlation) between the variables expressing
these views will be low, while the within group correlations will be high. These
variables will also show a bimodal distribution. Again, the analysis methods will
not work well for these variables and they will not contribute much, if at all,
to the scales identified. Yet they could indicate important cultural differences
between groups within one organisation.

Eigenvalues result from the decomposition of a correlation or co-variance matrix and
which is part of the principal component analysis (PCA) Basically they express the
amount of variance a particular dimension accounts for. Eigenvalues are always pre-
sented in descending order.

Some original labels are rather misleading in that they employ words like ‘personal’ or
‘motivation’ Inspection of the constituting questions revealed that these factors actually
refer to organisation level attitude objects.
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What this tells us is that substantial correlations will only be found amongst var-
iables that are unimodally distributed and also (are perceived to) have meaning
at that level of measurement and aggregation. Only then might such high cor-
relations reveal shared notions in the (aggregated) population. As the analysis
of the research in table 2 shows, these are often shared notions about the prod-
ucts of processes operating at the organisational level (e.g. organisational con-
text, working conditions, knowledge, capacities, etc.). Most likely these factors
therefore provide an evaluation of higher management per se and, in the absence
of actual knowledge or experience, are primarily based on an affective stance
towards this management.’ Similar observations about the nature of these man-
agement factors have been offered by Cabrera et al. (1998; 1997) and Mearns et
al. (2003).

Another problem exposed here that mars all attitude-related research is that
people will almost always express an attitude when asked about it (Fiske & Taylor,
1991, p. 520). Schuman and Presser (1981) report an interesting finding in this
respect (p. 148 f£.). In a nationwide survey US respondents were asked to agree
or disagree with a particular act about to pass congress. While this particular
law proposal was hardly even known, answers to this question were nevertheless
collected. It appeared however, that these answers correlated significantly with
a question about the economic performance of the current administration. This
relationship is explained as expressing a more general confidence in the current
government. Such a general trust would provide a positive attitude towards any
bill they propose.

Related causal reasoning seems to underlie both structural models of
Thompson et al. (1998) and Neal et al. (2000). These papers propose levels that
can be identified as the organisation, group and individual levels, where the fac-
tors pertaining to the organisation level reflect general ideas about management
and the group and individual levels refer to concrete knowledge, conditions and
practices. Interestingly, at the latter two levels the word ‘safety’ also becomes
more prominent.

Summarising, the dominant factors found in most safety climate research
can be ascribed to mostly affective evaluations of the workforce about its man-
agement at an organisational level of aggregation. It has been further argued
that nine generic safety management processes at the organisational level shape
these notions.

Behavioural and cognitive as well as affective processes can function as inputs to attitude
formation. In the absence of both behavioural experience and actual knowledge of what
goes on at the organisational level, it is therefore argued that affective processes play a
prominent role in attitude formation amongst those at lower organisational levels.
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Group level

Although processes at the organisational level deliver the context and condi-
tions for all activities at lower levels, the results of these processes are still rather
unspecific. Additional inputs for attitude formation are provided at the group
level where the organisational level outputs are worked out in detail and divided
amongst, and processed by groups or individuals. In specifying and executing
these processes the shop floor starts to get conscious of the policies and pro-
visions of its management. The role of the supervisor in this process has been
stressed in several publications (Collins & Gadd, 2002; Hofmann & Stetzer, 1998;
Sorensen, 2002; Zohar, 2002) and (s)he is added emphatically to this level. The
supervisor often explains, justifies and applies (or downplays and undermines)
higher management’s policies to and on the work floor and is therefore respon-
sible for the notions that live amongst the workers about its management, or, for
example, the cause of accidents (Gherardi, Nicolini, & Odella, 1998; Hofmann &
Stetzer, 1998). Clearly, when policies are not put into operation, workers develop
other notions about safety then when they are. For instance, when policies are
sold as ‘compliance’ to the workforce the main message becomes to obey and,
therefore, please your boss (‘comply to the rules’) rather than doing yourself a
favour (‘return home unharmed’). This particular relationship between organisa-
tional, group and individual ideas and values is quite important but a somewhat
underdeveloped field in terms of research. The important role of supervisors as
the tender of organisational culture in creating congruence by mixing organisa-
tion, group and individual interests into a meaningful whole cannot, however,
be overstated.

What might be hypothesised here is that, when significant correlations appear
between variables that refer to group level attitude objects in data sets that are
aggregated to the level of the organisation — for instance, questions about col-
leagues, rule following, working conditions — this might reflect the existence of
shared attitudes at both the organisational and group level, meaning that there
is some evidence of congruence between these two levels. Such congruence is
indicative of an organisational culture, e.g. see Schein (1992, 1996). Nevertheless,
such congruence is never a given, which means that within an organisation mul-
tiple sub-cultures can flourish. However, being both a shared and learned phe-
nomenon, such sub-cultures can basically exist only within interacting groups
or groups with a comparative formal educational background (Jones & James,
1979; Schein, 1996).

Summarising, when factor solutions from aggregated data sets provide fac-
tors referring to group level attitude objects, it is hypothesised that these factors
express a certain degree of congruence within the organisation, with regard to
that factor. In other words, groups within the organisation will show compara-
ble attitudes.
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Individual level

According to the framework by de Boer & van Drunen (2003) both rational
and perceptual processes influence behaviour at the individual level. Perceptual
processes are more of a skill- and rule-based nature whereas the rational proc-
esses are typically knowledge-based. The safety management processes ‘com-
petence’ and ‘procedures’ typically shape all skill-, rule and knowledge-based
activities (Table 1), and both should be well-balanced with regard to what has
to be trained and well-known versus what should be done according to detailed
instructions along with checklists or more sophisticated means of decision sup-
port. Obviously, this balance is a matter of choice because an organisation can
choose to train its people very well and leave the procedures on the shelf, or
instruct its people how to use the procedures.

The aspect of competence itself has a large cultural flavour to it, as culture is
learned and competence is mostly learned too, that is, apart from its physical/
anthropometrical component. National cultural values are generally acquired
early in life at home and at school (Hofstede, 1991) whereas more practical input
is provided later in life at work. The cultural values passed on through education
are often more binding than the ones acquired at work through interaction, e.g.
see Jones & James (1979) for the interesting finding on several navy ships where
functional groups (e.g. navigation, maintenance, missiles) showed more percep-
tual cohesion than structural groups (e.g. ships and various groups on ships).
With regard to organisations Schein (1996) also distinguishes executives from
engineers from operators — functional groups obviously with a different educa-
tional background.

An individual level variable that has shown predictive value with regard
to injury rates in hospitals is a good previous safety record of employees
(Vredenburgh, 2002). Employees who are engaged on such a record have signif-
icantly fewer injuries. Obviously, such employees have good competence (skills
or rules), which apparently can be transposed effectively to other hospitals.

Walker has been doing interesting work in Australia on psychological con-
tracts between individual workers and their employers (Walker & Hutton, 2005).
A psychological contract contains implicit information about mutual expecta-
tions (especially obligations) the employee has of his or her employer. When
such expectations become shared between the members of a group, this may be
either a structural or a functional group, they might become part of the culture
this group has, i.e. become shared basic assumptions and convictions the group
has about its management. The shared set of beliefs regarding reciprocal obli-
gations may be viewed as a group level psychological contract or a normative
contract (Rousseau, 1995).

However, within the context of culture research individual level variables do
not have much meaning as the level of theory of the two levels differs. The level
of theory pertains to the level at which generalisations will be made and it often
also determines the level of measurement — i.e. the source level of the data.
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Whether individual level questions are used to construct higher-level climate
dimensions should largely depend on empirical characteristics of the data. If
there is sufficient perceptual agreement at a higher level of aggregation, then
these aggregated values might be used. Suitable statistics for assessing percep-
tual agreement are the CCI(1) and CCI(2)° (Glick, 1985; James, 1982; Jones &
James, 1979).

Moreover, variables defined at the group or organisational level usually do not
work very well at the individual level. This pertains to the issue of aggregation
bias (James, 1982), which will be taken up below. Nevertheless, most question-
naires applied in safety climate research use questions defined at the individual
(or group) level and these show up in primary factors in aggregated data sets.
It has been argued above that these factors represent most likely evaluations of
management per se.

The organisational context of culture

Within organisations three major forces are operating at the same time on (the
behaviour of) the people who work there. These generic forces are structure,
culture and processes and they are dynamically interrelated, that is, the particu-
lar strength of each force is determined by the other two. This actually means
that these forces are also functionally related in that their particular strengths
are both meaningful and significant with regard to each other and, hence, with
regard to the organisation. Together they shape the context in which behaviour,
and therefore also safety related behaviour, takes place.

The structure primarily outlines the formal organisation, i.e. the proposed
allocation of power and responsibilities (horizontal and vertical differentiation)
and the mechanisms of communication, coordination and control. This defines
how the organisational mission should be accomplished and by whom. The cul-
ture is the basic assumptions, the underlying convictions. For instance — “We
need a lot of supervisors because our people need to be watched constantly’
Such a conviction you will find back in the structure of the organisation and
therefore also on the work floor, e.g. in the number of supervisors and where
they are situated (organisationally and physically). The processes are the actual
primary and supporting (incl. management) processes going on in the entire
organisation; in this example the process of supervision, aimed at ensuring com-
mitment and the reduction of violations. This might be according to structure,
but this does not have to be the case. For instance, (some) supervisors do not
watch constantly, or do not correct workers, although they see them make mis-
takes or commit violations. The reason for this might be structural — the wrong
man in the right place — or cultural — the convictions of a group of supervisors

Intraclass correlation. ICC(1) denotes agreement amongst individuals and ICC(2) per-
tains to the reliability of group means (James, 1982).
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and/or their workforce do not match up to the structure. Fig. 1 depicts these
three major forces.

One important implication of the figure is that any organisation’s culture
cannot be isolated from its structure or processes. In carrying out the processes
and coping with difficulties groups of people develop a culture, either despite of
or because of some particular structure. This provides also a strong argument
for a holistic exploration of culture.

Figure 1 The organisational triangle

oo
/ haviour

A

culture processes

Within this triangle the nine management processes defined above are formu-
lated at the organisational level, use the structural component of the triangle
and shape the conditions for the primary business process(es) and related oper-
ational processes at the levels below. Safety climate is of course part of the cul-
ture component and is, evidently, influenced by both structure and processes.
This triangle again illustrates that shared organisational attitudes (culture) might
be largely determined by organisational level processes and structures whereas
specific local conditions (structure) and processes might shape group and indi-
vidual level attitudes (culture).

Safety outcomes

The whole point of constructing climate scores is their assumed influence on
safety related behaviour or safety outcomes. As can be seen from table 3, the
relationship between climate factors and several criterion variables (often safety
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related behaviour) is far from convincing. Again, the issue of aggregation might
play a role here, along with issues regarding levels of theory and measurement.

When scores are aggregated to the level of the organisation, individual influ-
ences disappear and the overall mean becomes the replacement score. However,
when this aggregated score is combined with values still at the individual level,
an uneven mix is obtained which often even produces inflated results because
of ‘aggregation bias’ (James, 1982).

87



" Su INoIABYaQ 2es 9be1UaI9 1oddns pue UoEIIUNWIWOD 100T puepsyl g uopus|H
2 (%1°0)961 =4 é(ouysak) Bupfiom a|1ym UapPIY
.W (%100) 561 =4 i(ou/sak) aoejdyiom ul siabueq wsiwndo
- (su) 0 =4 i(0U/saA) BUBIOM 3Iym JUSPIDDY
(su) 90l =4 i(ouy/sak) ade|dyiom Ui sisbueq wisijee
(su) 79 i (0U/S3A) BUPIOM 3|IYM JUIPIDDY
(%1) 649 = 4 i(ou/sak) adejdslom i siabueq uonesynsn(ysiy
%10 & i(0u/saA) BuBIOM 3|1yMm JUSPIDDY
(%10°0) €96 = 4 i(ou/sak) aoejdyiom ul siabueq 9o11oeId A194eS 9AILSO
(su)v6 i(0u/s3A) BuBIOM 3|IM JUSPIDY 1110ouelg
(9%9) €€ =+ i(ou/sak) aoejdyiom ul siabueq K19JBS 10§ UOIIBAIIOW [BUOSID] 9661 | 9 SUIIRD 19K ‘UOSWIEI||IM
(su)ze—="" (2l1leUuonsanb uo) a1el asuodsay A19eS IN0QR UO[RDIUNWILIOD)
(su) gp—="" 91l JUIPIDOY sadpoeid buppiom ajes yym adueduod | 9661 spualag
SUON 7 2|ge1 99§ 5661 uewas|s 19 ajkod
‘S9|gelieA qol ay3 uo panldIad [9A3] A19)eS
BulINgIu0d OS|e ale Auedwlod e awl} pue iodiie a1 Ul pantaiad [9A3] A194eS
9by Je[IWUIS S48 3PN1Ie A194BS PUB D1BWI|D uonuanaid Jo saiBatens Jyinads
K194€5 ‘[9n3] A134eS U0 sajuedulod asay) Jo
sBUB{URY "1I0diIe UB 18 9AI1DE ||B UOISIAIP K1sjes spremo3 sspnine dnoio
Bulpuey pue Aioyine podiie ‘Auedulod A134es snsion Anaionpoid uo siseyduy
Bul||on} e UMD Speul ale suosiiedwod) K194es spiemoy sapdfjod Auedwod | ()66 e|s| 1g eJaIqed)
9UON ¢ 2|ge1 99§ 1661 X0D 1§ X0
(211x91) 05 =
. syue|d bul
(1239W) 08" = 4 | Jyedjon.ed Jo sweiboid uonuaaaid JuapiPe pue
(leo1wayd) 06 = I saooeid A134es Jo sbupuel sio1oadsul A1a)es 21025 21eWI|D A19JeS (WNS) [[BI9AQ | 0861 leyoz
1uadY}0) 9|geneA uoLRD 9Jeds ajewl]d A19jes |  Jesp wea) ydieasay
&

$3]QDLIDA UOLI)ID Y)M SAIYSUOIID[a] pUD S3]DIS ‘SWIDA) YDIDAsaY — € 3|QDb]



89

The use of questionnaires in safety culture research: an evaluation

puai 91BJ JUDPIDUI/AUSPIDIR PRIYDISAA Selo
puain 91BJ JUSPIDUI/AUSPIDOR PRIYDISAA UONRANOW €007 149G 13 Uaslapuy ‘Yol

(ubis) — ,UIOU, WOJ) uoneirs(g |oyod[e pue sbniQ

(su) + WIOU, WO} UoeIAS(] A194e5 qOl-aUl-HO

(s'u) — ,UJOU, WO UOIBIADQ | JUSUIHUIWOD PUPR JUSUIDA|OAUL 9940|dUIg

(s'u) + WLIoU, WoJ1) Uoeinsd 9bpa|Mmouy pue uoeINp3

(ubis) — WIou, Woij uoneinad asuodsal Aousbisw]

(ubis) + ,WOU, Woij uoleinaQg ssad0.d Alosintadns A1ajes
(s'u) + ,WIOU, WO} UoleIAS(Q A12JeS 03 JUSWIUIWIOD SuaWabeue)y 2002 3|001,0

su INOIABYSQ 24es 9be1UDIDd so|nJ A194eg

su INoIARYSQ 2)es abeIUaDIad sdiysuone|ay

su INoIARYSQ 3jes abe1UaDIR (3dd) Juswdinb3 aAd3101d [eUOSISd

su 1NOIARYSQ 94es 9be1UDIDY 2Inssald 1o

su 1noIARYSq 24es 9be1UDIDY sainpadoud jo Aoenbapy
FUETRITTEY S} d|qelieA uoLRID) 9jeds ajewl]d A1ojes | JeIA wea) yd1easay




90

Chapter 2

Moreover, as has been argued previously, the findings from climate research
might very well represent general attitudes towards management and its per-
ceived influence on working conditions rather than an evaluation of the condi-
tions themselves and it may not make much sense to correlate general notions
about management with safety performance indicators in the form of output
variables (behaviour or accidents). It is therefore important when doing research
that recognises multiple levels of theory that these levels are also appreciated
and, furthermore, assessed with appropriate source data.

Conclusion and discussion

This paper has tried to explain two striking results from safety climate

research:

1. Analyses provide many different factors that are hard to replicate

2. Most analyses produce one or several higher management related or organ-
isational factors that account for most of the variance in the data

Attitudes towards several generic safety management processes can account
for these results while these processes shape the context and working condi-
tions for the entire organisation. Nine such processes have been defined, which
together cover the full safety management spectrum (Guldenmund et al., 2006).
It depends on the questionnaire, the primary business process and the target
population how many of these safety management processes will be recognised
in the factors resulting from a data analysis. Furthermore, it is argued that these
factors probably represent an evaluation of management and the way they con-
sider and handle safety.

However, not only work-related processes but also values are operative at
all levels of the organisation. De Boer & van Drunen (2003) refer to relevant
work by Schwarz (Schwartz, 1992; Schwartz & Sagie, 2000) and also Reiman
& Oedewald (2004) refer to a ‘value framework] that they have adapted from
Cameron & Quinn. In addition, the International Atomic Energy Agency (IAEA)
emphasise in their SCART-guidelines the importance of ‘safety as a value’ being
present throughout the whole of the installation (International Atomic Energy
Agency, 2005).7

While values regarding safety seem to be important they have not been suc-
cessfully assessed through self-administered questionnaires yet. Neither Reiman
& Oedewald (2004) nor Berends (1996) succeeded in operationalising values
or beliefs respectively. It might very well be that safety value assessment simply
requires a different research strategy.

SCART stands for Safety Culture Assessment Research Team. A temporary multidisci-
plined team assembled by the IAEA to assesses the safety culture of nuclear installations
on their request.
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Furthermore, the extent to which safety indeed is a value in any organisation
is largely determined by the decisions and choices made at the organisational
level, which start to take shape — that is, to manifest themselves — at the group
level. Put in this way, (safety) climate, attitudes and (safety) culture now begin to
share common borders. Particular manifestations of (un)safety visible to people
at work in their groups or on their own will be, in the end, understood by them
as how concerned management is with their well-being. As such safety is con-
structed and re-constructed not only on a daily experiential basis (cognition,
behaviour) but also from the general notions of concern (affection) that ‘trickle
down’ (DeJoy, 2005) from above.

Following this line of argument it would make much sense to consider the
outputs of the nine management processes not only as safety attitude objects
for individual and group level evaluations but also as themes expressing (man-
agement) values regarding safety. In the first case the nine management process
dimensions can be used as objects to generate questions to elicit the cultural
dimensions, which influence whether the processes operate successfully or not.
In the latter case the (self-administered) questionnaire should perhaps be used
with more reservation, as an approach using a similar set of themes has not been
so successful in exposing values in the past (see above). It is probably more effi-
cient to integrate the value aspect in an audit tool aimed at assessing the quality
of the nine management processes. Quite comparable reasoning can be found in
Grote & Kiinzler (2000), although they primarily rely on questionnaires to elicit
aspects of organisational culture and it is also not clear whether their levels of
theory and measurement sufficiently overlap. Nevertheless, their approach is
exemplary for the one advocated here, that is, assessing organisational and safety
culture within the context of organisational processes and structure, which both
shape and are shaped by the present culture.
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Afterword

Questionnaires are often mentioned in the same breath as safety climate research.
As has been discussed in the afterword of Chapter 1, organisational (safety) cli-
mate research is concerned with the current organisational state of affairs, often
to provide a stepping-stone for change or improvement(s). Because question-
naires supply mostly numerical results it is possible to attach a figure to this state
of affairs and compare this figure with others. As far as I know, these numbers are
always treated at the interval level of measurement, although they are actually at
the ordinal level. In random, but as of yet unpublished, checks of this assumption
I have compared data analysed at the ordinal level with data at the interval level*
and it appears that subsequent PCAs (Principal Component Analyses) do not
differ to the extent that they would lead to radically different conclusions about
the underlying structure of the data. Nevertheless, it is remarkable that formal
checks of this assumption have not been published so far.

Another point made in the chapter is that, although safety climate studies
do not quite yield similar component or factor structures, a primary ‘manage-
ment’ component generally appears in the bulk of these studies. Of course, this
observation was already made by Flin et al. (2000) but subsequent safety climate
studies did keep producing such a management component. In the chapter I
have interpreted this component as representing ‘affective evaluations of the
workforce about its management, or, put in other words, the way the workforce
‘feels’ that their safety is being taken care of by management. I called this com-
ponent ‘affective’ because the two other generic input processes to attitudes,
i.e. cognitive (having specific knowledge about what is going on at the top) and
behavioural (actually interacting with senior management) processes (e.g. Eagly
& Chaiken, 1993), did seem less relevant to me.?> Furthermore, I introduced the
nine management delivery systems defined through various research projects at

Using SAS's PROC PRINQUAL it is possible to transform, i.e. re-quantify, numerical
data to either an ordinal or nominal level of measurement. Importantly, such transfor-
mations are not absolute, but related to the data at hand, meaning that with different data
different transformations could result.

In their impressive book on attitudes Eagly and Chaiken (1993, p. 14 ff.) mention three
main inputs to attitude formation. A behavioural input would require some form of inter-
action with management and a cognitive input some specific knowledge about manage-
ment. Both inputs seem less relevant to me at work floor level, which leaves affective
inputs as the primary source for their attitude formation. However, if management inter-
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Delft University (e.g. Guldenmund, Hale, & Bellamy, 1999; Guldenmund, Hale,
Goossens, Betten, & Duijm, 2006; Hale, Guldenmund, Bellamy, & Wilson, 1999)
as the major influences that basically shape these feelings, and I argued that
these nine different management systems could be considered as objects for
attitudes making up the safety climate. This might have been one of the first
instances where safety climate has been combined with safety management. Up
to now, this initiative has not seen much follow-up in the literature, neither
from me nor anybody else.? This may be due to practicality, because concretis-
ing nine management delivery systems into clear survey questions could result
in a questionnaire that is undesirably long and therefore I never actually made
an attempt to do so.

Being more pragmatic, Zohar and Luria (2005) developed a questionnaire
that focuses on (the formulation of) safety policies by management and the
enactment of resultant procedures by supervisors to operationalise the safety cli-
mate construct. For their questionnaire they lean heavily on the British Standard
Institute’s description of benchmark safety management activities (OHSAS
18001). Both safety policies and the extent to which they are put into practice
and enforced, clearly bring forward the assumptions and convictions of manag-
ers and supervisors regarding safety. Nevertheless, enactments also have a situa-
tional element attached to them less related to climate, or culture for that matter,
so any observational data should be interpreted with a certain care.*

The correspondence between Zohar and Luria’s and my operationalisa-
tion of the safety climate concept is that both positions focus on the general
conditions that actually shape the safety climate of an organisation, which are,
in essence, the perceived willingness or energy or enthusiasm or conformity
or whatever perceived effort put into safety by executives in an organisation
(e.g. Guldenmund, Hale, van Loenhout, & Oh, 2008; Hale, Guldenmund, van
Loenhout, & Oh, 2008). Using this perceived effort, workers derive from it how
much the organisation — that is, the organisational layers exerting power and
responsibility — actually cares about the safety and well-being of its employ-
ees. And it is here also, that safety climate and safety culture share common
borders, because this notion of caring will be grounded in the basic assump-
tions executives have about safety. However, as already noted above, it is not just
culture that drives any demonstration of care, but also situational conditions.
For instance, after a serious accident has occurred, the safety reins are typically
tightened.

acts regularly with the work floor and also shares substantial information with them, of
course, behavioural and cognitive inputs will be more pertinent.

It could be argued, though, that the Hearts & Minds matrix (Energy Institute, undated)
does just that: combining safety management and safety culture in a questionnaire
format.

It is for this reason that Schein (1992) does not consider behaviour part of the core of
organisational culture.
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Yet another important point made in the chapter is that levels of theory and
levels of measurement should not be confused. Climate is a concept typically at
the group or organisational level of theory and hence questions should address
issues pertinent at these levels. Moreover, before some group is considered
to share a climate, a formal check of perceptual agreement within this group
should be made. In the chapter I mention two statistics for this purpose — i.e.
ICC(1) and ICC(2)° — but I discovered later that more appropriate statistics have
been developed to inspect group agreement, for single items as well as multi-
ple item scales, for example r N and r’ wel) (e.g. James, Demaree, & Wolf,
1984; Lindell & Brandt, 1997; Lindell, Brandt, & Whitney, 1999). Indeed, ICC(1)
and ICC(2) provide estimates of reliability, not agreement (e.g. Shrout & Fleiss,
1979). Bliese’s multilevel package for R (2006) provides multiple coefficients for
agreement as well as ICC(1) and ICC(2).

In a setting in which order is primarily realised by management it is to
be expected that a high proportion of variance in questionnaire data will be
accounted for by attributions about management, notwithstanding the noise
created by measurement technicalities described above. In 72% of the safety cli-
mate studies a management component is indeed identified (Flin et al., 2000),
often taking account of most of the variance in the data (Guldenmund, 2007).
Therefore, I think this management component, as I already stated above, pri-
marily reflects an (affective) evaluation of management. This evaluation can be
quite global, for instance, when the component contains mostly items aimed at
quite general organisational safety aspects or activities. Examples of such items
are: ‘In this company managers care a lot about safety, or, ‘Managers in this
company encourage me to ... However, this evaluation of management can be
more specific as well, meaning that the component contains more items having
a specific safety object, like personal protection equipment, training or accident
investigations. In that case, management is judged on the way they deal with
these more specific safety objects.

The validity of the safety culture concept has been subject of various research
papers (e.g. Mearns, Whitaker, & Flin, 2003; Neal & Griffin, 2006; Zohar, 2002)
and at least two meta-studies, i.e. Clarke’s (2006) and Nahrgang et al’s (2006).
It appears that the influence of safety culture on safety performance is moder-
ated by workers’ compliance — i.e. workers’ willingness to comply with required
safety regulations — and participation — i.e. workers’ willingness to contribute
to safety beyond what is required of them. However, according to e.g. Cronbach
(1971), validity first and foremost relates to the quality of the decisions or judge-

ICC stands for intraclass correlation coefficient. ICC(1) and ICC(2) are derived from an
ANOVA where the grouping variable is the IV and some variable of interest, e.g. some
component of safety climate, is the DV. Both coefficients are proportions and provide
an omnibus analysis. A large ICC(1) indicates that the groups (defined by the grouping
variable) are tightly clustered with little individual variability (Bliese, 1998). ICC(2) is the
overall group-mean reliability. Agreement coefficients are calculated per group and focus
on the dispersion amongst the group scores.
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ments that can be made based on test results. Interestingly, within the safety
climate field not many studies report such decisions or judgements, let alone
additional interventions based on these (e.g. Guldenmund, 2008). However, the
case study presented in Chapter 4 of this book and the subsequent afterword
both discuss a diagnosis and recommendations based on this.

Because surveys can be conducted entirely from behind a desk, the tempta-
tion is strong to actually do so and remain there. The resulting numbers and
relations between them start to replace the people, the context and the dynam-
ics within the organisation (cf. Denison, 1996). If the study remains confined to
the researcher’s office, this would yield an undesirable result for culture research,
because an organisational culture also has to be experienced, tasted, appreci-
ated (ibid.). However, considering climate data as another source of raw data on
the basis of which basic assumptions are deciphered is still an alternative, more
fitting, application of this type of method within the context of organisational
safety culture research.

In line with Cronbach referred to earlier, validating the safety climate con-
cept by making diagnoses and decisions for intervention based on these, will
be another useful step forward. Given the critique on solely desktop research
expressed above, a requirement will be that such validation is carried out in the
field to check and confirm that conclusions are justified, recognised and are sup-
ported by the company under study.
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Introduction to Chapter 3

After reviewing safety climate research, which is questionnaire based and also
the most prevalent research strategy around in the field of safety culture, it made
much sense to discuss the various other approaches in a subsequent paper, which
has been specifically written for this book. Starting out as an ordinary ‘toolbox’
paper, it gradually gained more weight on the research process side. The particu-
lar choice of tools is just the end product of this process, and several decisions
come before that. The chapter describes this research process and it appears
not as deterministic as it is sometimes portrayed. For instance, a positivistic
viewpoint does not necessarily lead to a quantitative study or (semi-) quanti-
tative data can be used in a qualitative way, i.e. unequal numbers then express
difference but no magnitude. Regarding the study of safety culture research, an
eclectic approach is overall advocated, preferably in close collaboration with the
researched.

Although the focus of this book is exploring and understanding organisational
safety culture, this is usually not done for its own sake. An assessment phase is
often part of a more extended agenda, usually aimed at change or improvement,
that is, change for the better. According to Schein, these attempts at change
often also provide an excellent opportunity to study culture, because the resist-
ance that such change programmes evoke is indicative of the things members of
the organisation cherish and protect, which are also often the things that a cul-
ture is made of (cf. Schein, 1992, p. 30).

This is not to say that a study of organisational safety culture is only aimed
at or initiated by culture change. An organisation can run repeatedly into the
same or similar problems, not understanding why this is the case. For instance,
it might be that most of a company’s accidents occur in the evening or night
shifts and these accidents do not appear to be related to either a particular team,
fatigue or lighting. A subsequent study of the organisational culture could focus
on the absence during the night shift of closer monitoring by daytime staff and
the shared assumptions related to this type of supervision. In this case, it is not
change that initiates the study, but a persistent problem. In his book, Schein
describes that he had been called in by the ‘Action’ company because their staff
meetings were very emotional and often ended up in conflict. His suggestion to
be ‘nicer’ to each other did not seem to work. In the end, he decides that these
meetings and the overall way they are conducted are, in fact, highly functional
for this company because they help to establish ‘truth’ between the staff mem-
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bers. However, by shifting the focus more on the task process rather than inter-
personal relations, the meetings also became more effective (ibid., p. 32 ft.).

Overall, the following chapter is not meant to be a cookbook for doing organ-
isational (safety) culture research. It aims simply to provide the ingredients for
such research along with some important (philosophical) considerations. Hence,
no explicit research strategy is described as this is left strictly to the research
team’s mission and, hence, discretion. As such, it can be compared to certain
television cooking shows, where (master) cooks are provided with a set of ingre-
dients with which they must prepare a truly eclectic meal.
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Abstract

For more than two decades safety culture has been explored, described, explained,
diagnosed and otherwise dealt with by both researchers and practitioners. Up
to now no general agreement has been attained on the methods for performing
these tasks and therefore a plethora of disparate routines have been developed
by academic institutions and practitioners alike. Firstly, the rationale and depth
as well as the philosophical underpinning of a safety culture study are talked
about. Thereupon, following Schein’s conception of culture (1992), methods for
exploring artefacts, espoused values and basic assumptions are successively dis-
cussed and outlined based on results published so far. Any team embarking on a
safety culture research mission should critically consider various methods given
the primary problem at hand. This also requires however, that a team addresses
its ontological and epistemological position regarding organisational safety cul-
ture. The paper provides guidance on the consecutive steps of safety culture
research as well on the selection of tools. Overall, a participatory approach is
advocated, relying on multiple tools. Impact on industry: given the importance
attached to the construct of safety culture, this paper supports research teams
and practitioners in putting together a comprehensive and efficient assessment
toolbox.



The safety culture research process:
steps and tools

Introduction

Safety culture has been an object of research for more than 20 years and the
time seems ripe to make an inventory of the methods and techniques that have
been employed to describe, assess and diagnose it. However, the selection of a
research method or the development of a tool are just two in a series of steps
that together describe all research activity before the actual collection of data.
As it is, most of these steps are often taken implicitly or, perhaps, even blindly.
However, the assumptions that are made along the way determine how any final
results should be considered and interpreted. For that reason, these steps will be
discussed in more detail below.

In a paper by Guldenmund (2000) a framework for safety culture has been
proposed that will be used for the current discussion of methods for safety
culture assessment. This framework follows the general layout of culture pro-
vided by Schein (1992) consisting of an outer layer of artefacts, a middle layer of
espoused values and a core of tacit basic assumptions shared amongst (groups
of) people within the organisation. What is observed at the two outer layers
might be an expression of the inner core, but this is certainly not always the
case. Furthermore, although the core represents the nature of a culture, it is also
impossible to grasp directly and therefore should be deciphered from data gath-
ered from its periphery. Unsurprisingly then, all safety culture assessment tools
collect data only about these outer layers.

In this paper, safety culture is not used as a qualifier, as something an organi-
sation (rarely) has or (mostly) does not have, like the ‘Calvinistic vapour’ men-
tioned in Davies et al. (2003, p. 14) that seems to permeate an organisation when
they actually ‘have it! Some scholars like Reason (1997) indeed hold such a view:
‘like a state of grace, a safety culture is something that is striven for but rarely
attained’ (p. 220). On the contrary, safety culture is considered here the part of
organisational culture that is related to safety and risks (Guldenmund, 2000;
Meijer, 1999) and which is, therefore, always present when the primary process
carries (occupational, environmental, process safety) risks. Additionally, culture
is also considered one of the anchors for behaviour, next to particular situational
and personal parameters.

The current discussion primarily focuses on practical or applied research,
that is, research commissioned by a company in order to resolve a particular dif-



106

2.1

Chapter 3

ficulty they have, not on theoretical research, meaning research primarily aimed
at the development of theory or its supporting methods. Hence, the focus here is
on organisational improvement rather than proving or generalising a particular
theoretical point in safety culture research.

At this moment several safety culture toolboxes are already on offer, e.g.
see Cheyne (undated), Energy Institute (undated) or Human Engineering Ltd.
(2005a; 2005b). As these are described extensively by their developers they will
not be considered here further. In the following various safety culture assessment
tools will be discussed according to the layers of the Schein-based framework
for organisational culture; that is, tools for artefacts and for espoused values.
However, before covering the various tools with which a safety culture toolbox
can be equipped, the steps preceding the selection of various tools will be con-
sidered firstly, followed by a short summary of the safety culture framework.

Safety culture research

When deciding on a safety culture study, which is often challenging and time
consuming, it is prudent to consider both the actual relevance and possible
depth of such an enterprise. These two issues will be taken up separately below.

Relevance of safety culture research

The expression ‘safety culture’ was initially used in the context of major disasters,
such as Chernobyl (1986) and Piper Alpha (1988). Subsequent research however,
mainly focussed on occupational safety, like injuries (e.g. Zohar, 2000, 2002),
lost-time accidents (e.g. Mearns, Whitaker, & Flin, 2003; Varonen & Mattila,
2000) or safe behaviour (e.g. Cooper & Phillips, 2004; Johnson, 2007; Zohar
& Luria, 2004). These studies had various degrees of success in showing a rela-
tionship between one and the other. In the scientific literature process safety or
environmental safety is hardly, if ever, discussed in relation to safety culture and
climate, possibly because statistics are limited and comparisons are therefore
impractical. Overall, safety culture is predominantly used in relation to nega-
tive consequences, hence a prime reason for conducting safety culture research
could be persisting occupational, process or environmental safety problems, in
absence of any obvious or lasting solutions. This would also provide the research
with a certain focus and urgency that is considered quite essential (cf. Schein,
1992; Steijger, 2005). Such urgency creates commitment from (top) management
and, therefore, also more willingness to expose themselves to scrutiny. Schein
advocates the study of organisational culture in the context of intervention or
change, where cultural assumptions particularly show themselves through the
resistance the intervention arouses (ibid., p. 30). However, this is not to say that
this sense of urgency should disappear after finishing the research or interven-
tion. Indeed, a particular level of neurotic vigilance or ‘creative mistrust’ (Hale,
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2000) is considered to be quite beneficial for safety and should prevent the
organisation becoming complacent and, even worse, incautious.

However, other occasions can elicit a need for safety culture research as
well. For instance, some research is aimed at assessing the level of develop-
ment of a company’s safety culture to decide whether it is ready for (a) particu-
lar intervention(s). When considering (an) intervention(s), it is often prudent to
adapt these to local conditions and a study of culture can be very helpful then.
Finally, when considering significant changes in values, companies might con-
sider a ‘before’ and ‘after’ design to see whether changes have actually caught on
and have become part and parcel of ‘the way we do (and perceive) things around
here’ and have had an effect on safety or other performance.

The current discussion seems to beg for yet another question, namely, what is
the relationship between safety culture and, for instance, major accidents, inju-
ries, incidents and unsafe behaviour? In this paper, culture, and therefore also
safety culture, is conceived as consisting of a core surrounded by two layers,
which can be considered manifestations or expressions of the underlying core
(Schein, 1992, 1999). Yet, for the members of a culture it is not the actual expres-
sion per se that is relevant but the meaning the particular expression has within
the culture that will make it significant (or not) for them (cf. Geertz, 1973).
However, expressions like behaviour are only partly determined by an under-
lying culture; more often than not, they are also partly determined by circum-
stance.

Another way of looking at the influence of culture might be as follows.
Nowadays, accidents are modelled as escalation pathways going through a series
of failures of ‘barriers’ that somehow have become aligned in such a way that
the accident process can develop undisturbed to its unwanted, yet foreseen,
outcome; a well-known example being Reason’s appealing Swiss cheese model
(1990). One of the underlying causes of the failing barriers might be the influ-
ence of local basic assumptions. The actual alignment of the failing barriers is
very often circumstantial, i.e. accidental but, again, cultural assumptions can
come into play as well.

Summarising, the relationship between culture and its manifestations is
best described as ‘fuzzy’ (Spencer-Oatey, 2000) and interpretative rather than
determinative. According to Wiegmann et al. (2007) it would, however, be silly
and futile’ to study safety culture but not ascribe any (causal) importance to
it. Nevertheless, safety culture being a social-scientific construct, its empirical
relationship with other concepts or phenomena is very much dependent on how
it is actually operationalised, that is, made empirically tangible (cf. De Groot,
1961). The particular operationalisation of safety culture is, again, dependent on
the paradigm the research operates in. This issue will be taken up next.
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Steps in safety culture research

As has been mentioned above, culture, and therefore also safety culture, mani-
fests itself at various levels. Although most scholars would argue that all culture
research should be aimed at the inner core, neither the exact road towards this
end nor the particular vehicle to accomplish it with, are given at the start of the
mission. Following the sequence of steps involved in carrying out research (Fig.
1, adapted from Pickard & Dixon, 2004), there are several moments of decision,
which could lead to different roads and therefore different research tools.

Figure 1

Research Research Research Research
paradigm: Research method: technique: instrument:

1. Positivist May \| methodology: ~ May \| E.g.survey,case  Select \| E.g.interview, May \| E.g. paper &

2. Post-positivist ~ imply /| 1. Quantitative imply /| study, grounded ~ from /) observation, imply /| pendil test, computer
3. (ritical theory 2. Qualitative theory, experiment, registration (of program, recording
4. Constructivist action research physiological state) instrument

The first decision a research team faces, is a choice of paradigm; i.e. the fun-
damental choice between positivism and constructivism (or interpretivism),
between realism and relativism (Creswell, 2007; Pickard & Dixon, 2004).*
Briefly, the positivistic stance assumes that an objective and knowable reality
exists independent from the researcher, whereas the constructivist believes that
this is not the case; the outcome of research primarily becomes the product
(i.e. construction) of a particular researcher. Pondering this choice of paradigm
raises an important question, which is — What is the relevance of this issue for
safety culture research? (cf. Dobson, 2002).

First of all, when the constructivist paradigm is taken to imply that the results
of a safety culture study are a personal expression of subjective perception, the
client company might consider this result too arbitrary, idiosyncratic even, and
could therefore decide to dismiss the final outcome. Hence, a constructivist
research approach bordering on solipsism can be considered pointless,* not only
for safety culture but for social science in general (cf. Heron & Reason, 1997).

On the other hand, various allusions already have been made to an interpre-
tative and qualitative approach. This also appears to be the approach advocated
by Schein, who refers to it as ‘clinical research’ (Schein, 1992, p. 28 ff.), putting

Guba & Lincoln (1994) actually distinguish four paradigms: positivism, post-positivism, crit-
ical theory and constructivism. Post-positivism and critical theory could be considered reac-
tions to the other two paradigms, resulting in more or less hybrid compromises, inclining
to one or the other side of the realist — relativist spectrum. Moreover, other paradigms have
been coined; for instance, participative inquiry (Heron & Reason, 1997) and critical realism
(Dobson, 2002). However, for the present purpose all these are left out of the discussion.
Solipsism is an epistemological perspective stating that knowledge of anything outside
the mind is basically unwarranted.
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much emphasis on close participation with the client organisation and relying
on qualitative techniques, like interviews, observations and focus groups.

However, when the leading paradigm is not explicitly addressed, does this
necessarily result in bad research? Actually, not many research teams spell out
their assumptions regarding ontology — that is, the nature of reality (e.g. safety
culture) — and epistemology — that is, the nature of knowledge (e.g. how knowl-
edge about safety culture can be attained) — but, rather, proceed directly to mat-
ters of methodology or method. Nevertheless, as Archer points out, “What social
reality is held to be also is that which we seek to explain’ (Archer, 1995, cited in
Dobson (2002)). Furthermore ‘[a]n ontology without a methodology is deaf and
dumb; a methodology without an ontology is blind. Only if the two go hand in
hand can we avoid a discipline in which the deaf and the blind lead in different
directions, both of which end in cul de sacs’ (ibid.). Ultimately, researchers have
to be clear what it is they explore and be able to explain how this can be expe-
rienced, grasped and represented; or, more to the point, is there a safety culture
‘out there’ that can be grasped by methods and caught in propositions, describing
its nature and relationships with other concepts, and to what extent is this repre-
sentation dependent on the particular researcher construing it?

Leaving these philosophical considerations momentarily aside, the next step
in the sequence concerns a choice for methodology. Traditionally, the choice
for either a quantitative or qualitative research methodology follows from the
choice of paradigm (Pickard & Dixon, 2004), but various authors challenge this
notion and advocate more eclectic research (e.g. Glaser, 1998; Krauss, 2005;
Myers, 1997). Hence, after the initial choice for paradigm and research meth-
odology, the subsequent options for methods and techniques are basically still
open (Fig. 1), although some research methods are, again, traditionally associ-
ated with one or the other methodology. The issue of paradigm stance and the
subsequent choice for methods and techniques will be taken up in a later para-
graph, when the toolbox is opened and equipped.

Clearly, all data can be assigned to one of the two layers surrounding the cul-
tural core, which is assumed to contain the implicit basic assumptions organised
in coherent patterns. In later paragraphs research techniques that have been
applied so far to elicit or tap cultural manifestations are considered successively
following the order of the cultural layers. Firstly, however, the conceptual frame-
work will be outlined.

A framework for safety culture

In Table 1 the framework presented is that used in Guldenmund (2000). In the
first column the framework’s three main elements or layers are specified: the
highly observable artefacts (the what? of safety culture), the espoused values
(the why? of safety culture) and the tacit basic assumptions (the underlying
shared convictions regarding safety).
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Although artefacts are readily observable, they are quite difficult to understand
in terms of an underlying culture. Artefacts can be present for many differ-
ent reasons or purposes, each of which can reflect different cultural disposi-
tions or, sometimes, have little relevance to culture. Organisations occasionally
uncritically adopt artefacts in the form of ‘best practices’ or various other rou-
tines taken from other organisations where these have worked well but which,
in unaltered form, are often less effective when used elsewhere (cf. Hofstede,
1991).3 It is therefore important whether the artefacts actually have significant
meaning for the members of an organisation, that is, are rooted in their convic-
tions or basic assumptions. Despite these complications, artefacts usually act as
a starting point for studying an organisational culture and provide an answer to
the question: What is this culture telling me?

After a first encounter with an organisational culture it is time to meet some
representatives and ask the why?-question: Why do I see these artefacts and
what is their meaning within this culture? Answers to this question are consid-
ered espoused values in that they ‘predict well enough what people will say in
a variety of situations but which may be out of line with what they will actually
do in situations where those values should, in fact, be operating’ (Schein, 1992,
p- 21).

Using the artefacts and espoused values as raw material the basic assump-
tions have to be deciphered looking for ‘patterns’ in the data or inconsisten-
cies between the artefacts and espoused values or amongst the espoused values
themselves. According to Schein (ibid.) the basic assumptions can be ordered
along six dimensions (Table 1, lower left), which provide guidance for the deci-
phering process (cf. Brooks, 2008), although not all dimensions might apply in
every cultural setting.

The borders between the two layers and the core might not be identified
unequivocally in all cases. The distinction between these levels is made from a
researcher’s or observer’s point of view and a member of the organisation might
interpret the same organisational features somewhat differently (see Kaplan,
1964, p. 126 ff, for an insightful discussion on observation). Another important
point is — What actually constitutes culture in this model? Is it the core, or is it
the core plus its surrounding layers? This issue brings us back to the definition
and conceptualisation of culture and all the confusion that comes along with
it (Hale, 2000). For the present purpose it is enough to state that (the essence
of) culture will be defined following Schein and therefore will be equated with
basic assumptions, or shared convictions operating in an organisation or group
within the organisation. The outside layers are considered, at least, potentially as
manifestations of culture. However, this is certainly not always the case, because
situational conditions can elicit particular expressions as well as basic assump-
tions can.

For instance, the introduction of behaviour based safety programmes, various key per-
formance indicators for management regarding safety or a new housekeeping regime.

M
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Schein’s model is basically a research model, providing structure to the data
collection and the subsequent process of understanding the culture. While the
basic assumptions are covert and largely subconscious, all data will be either
artefacts or espoused values. These have to be processed further to arrive at the
basic assumptions. Conceptualising culture this way one enters a highly subjec-
tive and controversial realm. For instance, how can a basic assumption be estab-
lished and how can it be ascertained that it is held and shared when the only
point of departure are various (visible) behaviours which can also be determined
by situational constraints? The plain answer to this question is to conduct suffi-
cient (unobtrusive) observations of various situations in which the hypothesised
assumption(s), in fact, should be operating and subsequently confirm, adjust or
reject the relevant basic assumption(s).

In this short review of the culture framework not much effort has been
made to distinguish organisational culture from safety culture. As already stated
above, safety culture as a shared set of basic assumptions related to safety is
just a specific part of organisational culture. It will probably be more perti-
nent in high profile organisations where safety has top priority; operating sites
with the potential for catastrophic accidents, such as those in the chemical and
petrochemical industries, the heavy industries and nuclear industry. In fields
like construction (e.g. Choudhry, Fang, & Mohamed, 2007; DeDobbeleer &
Béland, 1991; Mohamed, 2002), hospitals (e.g. see Flin, 2007; Mark et al., 2007;
Waring, 2005), aviation (e.g. see Ek, Akselsson, Arvidsson, & Johansson, 2007;
Gill & Shergill, 2004), traffic (Anon., 2007), or the (Dutch) army (e.g. Tijdelijke
Commissie Ongevallenonderzoek Defensie, 2004) the notion of safety culture is
yet emerging and these organisations still struggle with forces the high-hazard
industries struggled with some decades ago: how to work safely and still run a
profitable and effective business.

In the following paragraphs the discussion moves to the methods that have
been designed to uncover the layers of culture and decipher its central core. For
each layer firstly the what? — content and definition — will be explored and then
the how? will be discussed in terms of tools or techniques available to describe
it.

Collecting artefacts
Merriam-Webster’s Online Dictionary (undated) defines art[e]fact as:
a: something created by humans usually for a practical purpose; especially: an object

remaining from a particular period; b: something characteristic of or resulting from
a particular human institution, period, trend, or individual.

It is, of course, the second definition which is especially relevant to the current
discussion. Schein’s definition of artefacts is as follows (1992, p. 17):
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[All] the phenomena that one sees, hears, and feels when one encounters a new
group with an unfamiliar culture. Artifacts would include the visible products of the
group such as the architecture of its physical environment, its language, its tech-
nology and products, its artistic creations, and its style as embodied in clothing,
manners of address, emotional displays, myths and stories about the organization,
published lists of values, observable rituals and ceremonies, and so on. For purposes
of cultural analysis this level also includes the visible behavior of the group and the
organizational processes into which such behavior is made routine.

Hence, artefacts are all the things one (especially) notices when encountering a
new and unfamiliar organisational culture: the architecture of the buildings, the
layout of the offices, the formalities at the front desk, the way one is received and
greeted, the decorations and smells in the building, the organisation of meet-
ings, celebrations, meals and so on. Artefacts are easily accessible, yet they are
less easy to understand in relation to an underlying culture, if they are, in fact, a
manifestation of this culture (ibid., p. 17).

Within organisational culture research organisational symbolism has received
considerable attention. As symbols are often the first encounter with an organi-
sation, special attention has been given to the particular message such symbols
seem to convey. Rafaeli and Worline (2000) state that ‘physical cues in organi-
zations integrate feeling, thought and action into shared codes of meaning’ (p.
72), thus already coming very close to Schein’s patterns of basic assumptions. Yet
artefacts alone do not provide any insights into the thought processes or moti-
vation behind them. It is nevertheless very tempting to understand an artefact in
one’s own terms and meanings (Rafaeli & Worline, 2000). Because of this, some
artefacts are often considered indicative or symptomatic of an organisation’s
culture. Indeed, some professional auditors use certain rules of thumb exactly
based on such initial impressions when assessing a client; for example, the state
of the washrooms as a sign of health and welfare management.

The field of safety is, of course, littered with numerous symbols such as warn-
ings, signs, pictograms and on and on (e.g. see Wogalter, 2006). The symbolism
of such symbols for particular groups is meaningful for organisational culture
research, e.g. their particular choice, the amount and placement. Luria and
Rafaeli (2008) asked workers whether safety signs either expressed a compliant
or a committed stance towards safety from management and correlated these
judgements successfully with low and high safety climate scores, respectively.

Hence, artefacts form an essential part of safety culture research. They yield
the raw material that is combined with other artefacts or with espoused values
to construct (patterns) of basic assumptions. Apparently, the extent to which
an artefact is considered to be a manifestation of a particular culture intro-
duces a highly subjective element in the data collection process. It pertains to
the inclusion or exclusion of data in the subsequent analysis and it is mostly
left to the researcher’s discretion. While quite basic, not many safety culture
research teams systematically report artefacts as such. Below, some research will
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be reviewed that reports artefacts, where behaviour will be distinguished from
other artefacts.

Observation of behaviour

Observation is the most obvious technique to collect data about artefacts. On
entering the premises of any organisation one cannot help being struck by these.
Meijer (1999) used the method of participative observation during his research
at two large Dutch construction companies and recorded extensive observations
in a diary. Apart from issues related to safety he focussed on the way people
interacted and how priorities were set (ibid. p. 47). In the observation phase
he worked together with a student with whom he compared notes regularly to
obtain a certain degree of inter-subjectivity. However, Meijer does not provide
any systematic observations lists but utilises illustrative anecdotes. His work will
be discussed again at a later point in this paper.

Glendon and Litherland (2001) used observation lists as a behavioural meas-
ure and correlated these with a safety climate questionnaire. They provide a list
of the observations they have rated in their study of road construction workers.
Unfortunately, the two measures did not correlate significantly.

In their research at a Dutch dairy products factory Ellenbroek and van den
Hende (2003) observed the installation of a large new machine and made pho-
tographs of various situations that occurred during this process. Their obser-
vations produced inconsistencies with statements collected from manuals
outlining the safety management system. For instance, the statement “We super-
vise any activity done by others for us’ was not demonstrated during the instal-
lation of the machine.

Cooper and Phillips (2004) used behavioural safety checklists as part of a
behaviour based safety programme (BBS) in a manufacturing facility. Specified
behaviours were scored either ‘safe’ or ‘unsafe’ based on the observed group’s
behaviour. These checklists were revised every 20 weeks, where 100% safe
behaviours were deleted in favour of behaviours identified during observation
rounds or taken from incident records. An example of their checklist is given in
the paper.

Guldenmund and Baal (2004) used a diary format for three months during
a research project at two service departments of a Dutch steel company, but
no systematic observation lists were provided. The diary entries were meant
to generate hypotheses as well as confirming findings from other sources like
document analyses, questionnaires and interviews. For instance, some work-
ers claimed that supervisors hardly left their rooms but rather stayed there to
answer e-mails and conduct internet searches. To investigate this claim several
extensive observations were made at different points of day.

Brooks (2005) spent overall ten weeks on board of five (lobster) fishing vessels
to observe and audit the (safety) behaviours of the crew. Some of these results
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were compared with the crews’ self assessments resulting in a few remarkable
perceptual differences.

Steijger (2005), building on Heming and Guldenmund (1999), has developed
an observation protocol as part of a safety culture assessment tool. The proto-
col is meant to provide standardised observations which can then be delivered
by multiple researchers. While standardisation increases reliability it also limits
observations falling outside the protocol; arguably, this should be avoided in
artefacts collection. Especially in advanced safety management systems, where
people have been conditioned well through training and reward systems, it is
the little things that are telling, not the ostentatious or obvious ones.

Johnson (2007) reports observations by safety professionals over a five
month period using a standardised behaviour checklist. The observed behav-
iours were associated with the prevention of injuries and had been explicitly
defined. However, neither details of the specified behaviour nor a checklist are
provided in the paper.

Finally, Andersen and Mikkelsen (2008) compared daily self-reports of inju-
ries with retrospective reports and found an underreporting of 63% in the latter.
They conclude that retrospective injury data should be adjusted accordingly to
come to more realistic estimates.

Document analysis

Documents usually offer a plethora of published values, like mission statements,
strategies, job descriptions, reports, procedures, or any other published means
the organisation uses to articulate a value. Such values often reflect ambitions,
aspirations and intentions (things the organisation would like to be or aspire to
have), or rationalisations (plausible and otherwise attractive explanations which
do not necessary reflect a proven relationship or theory).

Not much has been published on the topic of systematic document analysis
in the area of safety culture. Swuste et al. (1994) counted the amount of times
the word ‘safety’ was mentioned over a period of several years in the minutes of
team meetings and used this count as an argument that safety did not occupy a
prominent place on the agenda. To the extent that safety is central to or indeed a
value in an organisation, one would expect the word to appear regularly during
meetings.

Hale et al. (2004) found that employees (managers, supervisors and work-
ers) generally received ‘satisfactory’ or ‘good’ assessments at annual appraisals,
despite persistent shortcomings in the safety performance of the investigated
plant. They also found that, although much time was spent on discussing safety
at various meetings, this was hardly translated into comprehensive rules and/or
daily practices.

Both Hale et al. (2004) and Ellenbroek and van den Hende (2003) exten-
sively investigated manuals, reports, records and minutes for artefacts related
to safety. Following Guldenmund et al. (1998) they classified measures follow-
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ing incidents and accidents according to the Hazard-Barrier-Target model (c.f.
Haddon, 1980). Measures were judged as being hazard or energy source directed,
barrier directed or aimed at protecting the target(s) at risk. Such classifications
readily show whether the organisation has a tendency to put the burden of safety
protection on either the organisation (hazard or barrier directed measures) or
on the (potential) victim(s) (target protective measures). The method was again
quite successfully repeated in Guldenmund and Baal (2004) where it supported
the finding that the service organisations under scrutiny rather blamed the
victim(s) than solved their safety problems in more structural ways.

Brooks (2005) studied historical data for accidents and other important
issues within the local fishing community to complement his observation stud-
ies. As part of his toolkit, Steijger (2005) also scrutinises documents and pro-
vides a protocol for a more structured analysis of these. Unfortunately, at the
time of writing, his full assessment tool has not been tested in the field yet, so
any of its scientific properties (reliability and various forms of validity) are inde-
terminate.

The link between safety culture, incident and accident reporting and (organi-
sational) learning has been acknowledged by several authors (e.g. see Brooks,
2005; Hopkins, 2006; ].T. Reason, 1997; Ten Hove & Meems, 2006; Westrum,
2004). Ten Hove and Meems (2006) assessed the processes Dutch major hazard
companies formally use to learn from their incidents and accidents and devel-
oped a short checklist to address this aspect. Hopkins (2006) used material from
public inquiries into major accidents to develop an image of the organisational
culture of two companies and its effect on safety. Moreover, he suggests that his
approach is not limited to the material of public inquiries. Researchers can also
investigate ‘the organisation’s reporting practices [...] and its strategies for learn-
ing’ (ibid., p. 13) from companies that have not been the subject of an inquiry.

Collecting other artefacts

Schulte (2006) explored the organisational culture of an inland shipping com-
pany in three consecutive workshops with captains, first mates and boatmen. He
asked them to make photos beforehand on board of artefacts related to safety
(e.g. recurring or nagging problems, housekeeping or dangerous situations).
At the workshops the photos were ranked by the participants according to the
risks involved, as they perceived it. Both the orderings and the discussions were
recorded for later analysis.

Schein works extensively with both behavioural and non-behavioural arte-
facts in a workshop carried out to explore some organisation’s culture (Schein,
1992, p. 147 ff.). Participants successively generate artefacts and explanations
or justifications — i.e. espoused values — for these. Through an iterative proc-
ess of ordering and ‘patterning’ underlying basic assumptions gradually start
to emerge, which may explain the artefacts and espoused values that have been
generated during the workshop. It is in this process of ‘deciphering’ that arte-
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facts play an important and crucial part. However, artefacts cannot be taken at
face value and it is for this reason that Schein considers behaviour not part of the
core of a culture (ibid., pp. 13-14), while, like all artefacts, behaviour can be either
an expression of basic assumptions or it can be elicited by situational conditions
unrelated to a culture.* Also Seel (undated) has published a broad organisational
culture check list containing both behavioural and non-behavioural artefacts
which contains many key points already suggested by Schein (1992).

Overall, a standardised approach regarding the collection of artefacts is rec-
ommended (Creswell, 2007, pp. 134-135) and preferred when working in teams.
Moreover, more detailed descriptions of protocols are wanted when such
research is eventually published.

The relevance of artefacts for safety culture research

Concluding, artefacts in safety culture research are indispensable but highly
ambiguous. Not appreciating this ambiguousness and taking artefacts at face
value can therefore be misleading. The focus of a culture research determines
which artefacts should be concentrated on, although this choice should not be
too narrow. Artefacts can be used at the beginning of a culture research project
but also later, during verification phases. Parts of the study of artefacts can be
standardised quite easily, like particular observations or the choice of sources to
collect artefacts from, however not many research teams have published proof
of doing so. As will be discussed below, such standardisation will be more impor-
tant when culture research is carried out by a research team (Yin, 2003, p. 99
ft.). From a methodological point of view a research team rather than one person
is much more desirable to counterbalance both subjectivity and bias. Finally,
the observation of behaviour is often part of a BBS program. Correlations with
behaviour recorded in this context and espoused values will be taken up further
below.

Finally, observation and participant observation can be time consuming.
When the involvement becomes too strong, the latter can also become quite
demanding to the extent that particular scientific requirements like objectivity
and a certain breadth of scope are at risk (Yin, 2003, pp. 94-96).

Collecting espoused values

Espoused values are all values that are verbally propagated by the organisation.
These include the statements members of the organisation are apt to make when
asked about the position an organisation takes regarding work, rules, or any

That is, conditions unrelated to a group or its history; e.g. external conditions like the
weather or specific local circumstances, or internal conditions like psychological states
or other personal situations.
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other organisational issue. Basically, this is the ‘official’ answer to the why?-ques-
tion. — Why do you do the things the way you do?

Espoused values are generally explored using either surveys or interviews.
The former are usually self-administered whereas the latter are often standard-
ised. In a previous paper (Guldenmund, 2007) many aspects of the questionnaire
have been discussed already, so only the main points will be summarised here.
Incidentally, research of safety culture relying solely on self-administered ques-
tionnaires is better referred to as safety climate. To study the influence of safety
climate as predictor, mediating or outcome variable various related concepts
are sometimes added to the questionnaire and some of these will be discussed
below. Focus groups are used more frequently as a way of eliciting espoused
values and therefore will be deliberated briefly too.

Questionnaires

The questionnaire is the most popular strategy amongst researchers of organisa-
tional culture (A. M. Collins & Gadd, 2002). Although it is quick and dirty — that
is, one can collect substantial but often imprecise amounts of data rather quickly
— itis also quite efficient; the results of questionnaires are easy to quantify which
makes comparisons within and between organisations to a certain extent pos-
sible. However, because the level of measurement is, arguably, not numeric and
in absence of any norms this potential for comparison is limited (Guldenmund,
2007).

There are numerous questionnaires around (for extensive overviews see e.g.
E. Davies, Spencer, & Dooley, 2001; Flin, Mearns, O’Connor, & Bryden, 2000;
Guldenmund, 2000, 2007), which have resulted in many underlying scales, fac-
tors and dimensions. Practically, these sets have much overlap and they ulti-
mately reflect broad evaluations of management and group variables, like how
general management commits itself to safety or to what extent the respondent’s
working group is dealing with daily safety issues (Guldenmund, 2007).5

Questionnaires are either self-developed or adapted from other question-
naires devised elsewhere. Not many questionnaires have an underlying theory
or model so it is not clear to what extent questionnaires have content or con-
struct validity (Guldenmund, 2000). The most important point however is, that
questionnaires provide espoused values at best and hence do not offer a direct
window into the way a culture works (J. Davies et al., 2003, p. 14). Moreover,
because culture is something that is broadly shared within a group of people, the
responses on a questionnaire should be homogeneous otherwise a key attribute
of culture will not be satisfied. Surprisingly, a number of safety climate studies
is still conducted over several organisations with aggregated data without some
check of agreement (examples can be found in e.g. Fullarton & Stokes, 2007;

However, the current trend is not to distinguish dimensions anymore but, rather, use one
dimension labelled safety culture (e.g. Johnson, 2007; Zohar & Luria, 2005).
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Huang, Ho, Smith, & Chen, 2006; Johnson, 2007). Here, the implicit assump-
tion apparently seems to be that safety climate is something all organisations
generally have and that the questionnaire collects pertinent information about
it. When underlying dimensions have been established previously, the ques-
tionnaire positions a particular company in this multidimensional space (cf.
Hofstede, 1991; Hofstede, 2001); however, others would contend that such a gen-
eral culture space is non-existent (cf. Schein, 1992).

How to use the results of a questionnaire is not straightforward. Important
drawbacks concern relevance, validity and establishing a norm. First of all, to
what extent the issues raised in a standardised questionnaire are relevant for
a particular company is yet not entirely clear; this is the objection Schein also
brings up against this method (1992, p. 185). Moreover, there are more ways of
getting to a particular answer, which do not necessarily coincide with the reason
the researcher had in mind when deciding on this particular question. Finally, in
the absence of any norms or validity studies the meaning of the results of a ques-
tionnaire study is highly ambiguous. Overall, whether organisations can be dis-
tinguished on a limited set of common characteristics and the extent to which
particular scores can be normalised to express development or another value
judgement rather seems to relate to paradigms and preference than to some-
thing which can established conclusively.

Comparing questionnaire outcomes with data from outside the question-
naire has yielded mixed results ranging from successful® (e.g. Huang et al., 2006;
Johnson, 2007) to moderate’ (e.g. Cooper & Phillips, 2004; Fullarton & Stokes,
2007; Varonen & Mattila, 2000) to somewhat futile (e.g. see S. Clarke, 2006a
for a meta analysis; 2006b; Glendon & Litherland, 2001). Rather than providing
(final) assessments, the results of questionnaire studies have to be deciphered
and interpreted as is the case with other espoused values and artefacts.

Summarising, because of their numerical and quasi-numerical output, ques-
tionnaires can be useful when comparisons have to made, e.g. between teams
or departments, or before and after an intervention program. Furthermore,
because most questionnaires have scales underlying them, the scores on these
scales can be used to pinpoint specific weaknesses and suggest remedial inter-
ventions. When research time is quite limited, questionnaire surveys provide
particular answers relatively fast.

Both Huang et al. (2006) and Johnson (2007) do not assume a direct link between safety
climate and incidents but propose a mediating variable through which this influence is
exerted. For Huang et al. this intervening variable is ‘safety control’ whereas Johnson puts
forward ‘safe behaviour. Moreover, measures in Huang et al. are collected through the
same instrument (questionnaire) whereas Johnson uses different sources.

Cooper and Phillips (2004) report high correlations between safety climate scores and
percentage safe behaviour. However, a change in safety climate scores was not matched
with a change in safe behaviour. Additionally, Fullarton and Stokes (2007) find company
size to be a better predictor of injury rate than safety climate.
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Additions to questionnaires

Often, safety climate questionnaires are expanded with additional questions, for
instance to study the relationship of safety climate with other constructs or indi-
cators. Examples of such constructs are leadership (e.g. Barling, Loughlin, &
Kelloway, 2002; Hofmann, Morgeson, & Gerras, 2003; Zohar, 2002), risk per-
ception (e.g. Rundmo, 1992, 1996), personality (S. Clarke, 2006a; S. Clarke &
Robertson, 2007), safety control (e.g. Huang et al., 2006) and values (e.g. Reiman
& Oedewald, 2004; Silva, Lima, & Baptista, 2004,).

As has been indicated above, concurrent and/or predictive validity of safety
climate is often explored using some indicator of safety performance; in this case,
safety climate scores precede safety outcomes and the accompanying reason-
ing is, that safety climate influences behaviour, which then impacts safety out-
comes.® These outcomes could be historical accident data (Fullarton & Stokes,
2007; Zohar, 2000, 2002), (percentage) safe behaviour, either observed (Cooper
& Phillips, 2004; Johnson, 2007) or perceived (Prussia, Brown, & Willis, 2003)
or self-reported incidents or accidents (Donald & Canter, 1994; Huang et al.,
2006; Mearns, Whitaker, & Flin, 2001). Only the latter two of these indicators
are questionnaire-based and, therefore, possibly also subject to common method
bias (but see Spector, 2006, for a thoughtful discussion on this bias). Cooper and
Phillips (2004) argue that, because accident data generally predate climate data,
a direct relationship is not to be expected. Therefore using concurrent observa-
tional data should yield better results, which in their case indeed it did.

Personal interviews

Next to questionnaire studies, personal interviews are frequently employed in

safety culture research, although the purpose of the interviews differs signifi-

cantly between studies. In general, these interviews are held for three kinds of

reason.

1. The information gathered with the interviews is used to complement other
data sources, or as a means to confirm such sources.

2. The information from the interviews is judged and used in an assessment.

3. Theinterviews are used as building blocks for a theory (e.g. about the organ-
isation, about culture).

Ad 1. The first purpose is mentioned frequently in the literature (e.g. Hale et
al., 2004; Heming & Guldenmund, 1999; Mearns et al., 2001). Interviews then
run in unison with other data collecting techniques. For instance, interviews
are used to check some preliminary finding from a questionnaire study. In their
questionnaire study Guldenmund and Baal (2004) found that one of their fac-

The opposite is also possible, in that accidents influence safety climate. This is called
‘reverse causation’ but is less supported by literature than the predictive design (S. Clarke,
2006b).
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tors (Communication about safety) scored highest compared to other factors.
Initially, this finding was considered a positive sign, but additional interviews
revealed that the workforce had wanted to give off a signal that there was too
much talking about safety and they were getting fed up about it.

Ad 2. Additionally, in audit or assessment studies interviews serve as a basis
for an overall judgement of the organisational or safety culture. An example
of this approach might be the SCART methodology developed by the LA.E.A.
(2005; undated-b). For this review an international team of safety culture experts
is assembled by the .A.E.A., which will investigate a nuclear installation’s safety
culture over a period of one or two weeks. During the review five interrelated
characteristics or themes are explored: (1) if safety is indeed a ‘clearly recognised
value’ all through the organisation; (2) whether leadership and (3) accountability
for safety are clear; (4) to what extent safety is learning driven and (5) integrated
into all activities. The team is supported by a manual which specifies each char-
acteristic with several attributes and guiding questions to explore these in ample
detail. An audit approach has also been employed by Ludborzs (1995) and Grote
and Kinzler (2000).

Ad. 3. Finally, interviews are used to develop a theory about the (safety) cul-
ture of some organisation or organisations in general. Often, these studies are
rooted in what is known as ‘grounded theory’ (Glaser, 1998; Glaser & Strauss,
1967) or are aimed at defining sensitising concepts (e.g. Blumer, 1954; van den
Hoonaard, 1997). Although grounded theory is not solely restricted to inter-
views, they commonly form the main source of data (Creswell, 2007; Dick,
2005). Grounded theory helps the researcher build a theory about his research
object through a process of data collection, coding, constant comparison and
‘saturation’ of categories and their properties (Glaser, 1998).° Or, put in other
words, in using grounded theory the researcher assumes a theory is hidden in
the data and it is his task to bring it to the surface.

Berends (1995) used principles of grounded theory to develop his model and
an accompanying questionnaire, which basically consisted of quotes from his
interviews. Also applying grounded theory, Stave and Térner uncovered some
preconditions underlying various accidents in Swedish food processing indus-
tries and based a subsequent model on these (Stave & Torner, 2007). Farrington-
Darby et al. (2005) proceeded along similar lines although they did not ground
their framework in interviews but developed it from the literature. However, they
used the framework to code ‘chunks’ of interviews and eventually produced a list
of forty factors influencing the behaviour of railroad maintenance workers.

There are various issues related to (the art of) interviewing, many of which
pertain to the relationship of the interviewer and interviewee (e.g. P. Collins,
1998). Obviously, this relationship should facilitate the provision of relevant and
useful data that contribute to the research aims (Yin, 2003, pp. 89-92). However,

Saturation is reached when information, often from interviews, ceases to have any addi-
tional value to what is already known.
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these issues fall beyond the scope of this paper and will not be discussed here
any further.

Focus group interviews

Whereas personal interviews are held with one individual, a focus group inter-
view is a structured group process used to obtain data about a certain topic.
Schein works extensively with in-company (focus) groups when ‘deciphering
culture for insiders; following a procedure that leads the group from the tangible
to the intangible aspects of their culture (Schein, 1992, 1999). Also the Keil cen-
tre’s Safety Culture Maturity assessment (Lardner, 2004; Lardner, Fleming, &
Joyner, 2001) and the Energy Institute’s Hearts & Minds programme (undated)
use (focus) groups for their assessment sessions. In their UK nuclear power sta-
tion study, Lee and Harrison (2000) conducted focus groups to streamline and
subsequently pilot their initial questionnaire. Farrington-Darby et al. (2005)
employed focus group interviews next to personal interviews to gather their
qualitative data. In a comparative research technique study, Guldenmund (2008)
also used focus groups next to interviews, questionnaire data and behaviour-
ally anchored rating scales, partly to cross validate these different data sources.
Finally, Reiman and Oedewald (2004) used one focus group as a source of data
as well as a source of validation.

Obviously, working with groups has the advantage of satisfying the require-
ment of ‘sharedness’ of culture, indeed if group opinions converge. However,
groups can also bring along certain response biases, such as acquiescence, or
other dysfunctional behaviours that should be managed by a competent facilita-
tor (Churchill, 1995, p. 153 ff.).

The relevance of espoused values for safety culture research

As has been explained above, espoused values are unique to Schein’s model.
Other culture models do not make such a distinction between, on the one hand,
governing values that are hidden to those who keep them and, on the other,
values that are freely expressed. As a (clinical) psychologist Schein does not take
statements about values for granted.” From all three components of Schein’s
model espoused values are the data that can be recorded most objectively. While
most artefacts and basic assumptions are designated and/or constructed by the
researcher, espoused values are put forward by the client, albeit on the research-
er’s request. This very quality makes them attractive for empirical research.
Both Schein and Argyris and Schon (1978; 1996) use comparable concepts in
their theories on organisational culture and organisational learning, respectively.
According to Argyris and Schon there are two types of theory at work in organi-

10

This is especially the case with regard to safety and therefore ‘espoused values’ is such a
valuable concept in this field.
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sations: theories-in-use and espoused theories. The espoused theories are, simi-
lar to Schein’s espoused values, the official models, rules and systems according
to which the organisation is supposed to operate, whereas the theories-in-use
determine the way things actually operate in the organisation. A theory-in-use
clearly corresponds to a pattern of basic assumptions of Schein. According to
Argyris and Schon substantial organisational learning can only take place when
the governing variables are changed, which is comparable to changing the basic
assumptions in an organisation, i.e. changing the organisational culture.

Making a distinction between artefacts and espoused values on the one
hand and basic assumptions on the other is not to say that these always differ.
According to Schein, these aspects can be either congruent or incongruent.
Interestingly, these are the same terms clinical psychologist Carl Rogers uses
to describe the overlap between a person’s self-concept and actual experience
(Rogers, 1961). In the next paragraph, the use of such overlap as well as the use of
other features is described in more detail to come to a description of an organi-
sation’s basic assumptions.

Deciphering basic assumptions

The task of deciphering of organisational basic assumptions is not straightfor-
ward (Meijer, 1999; Pederson & Sorensen, 1989) and the description as to how it
is done is practically absent in safety research (Brooks, 2005, 2008; Guldenmund,
Ellenbroek, & van den Hende, 2006; Heming & Guldenmund, 1999; Meijer, 1999
are notable exceptions). The researcher is faced with the challenge of combining
the data — i.e. the artefacts and espoused values — into a pattern of underlying
assumptions. The basic approach is neither fact finding nor summarising and
classifying these, but, rather, processing the data and uncovering an underlying
rationale.’* There is no cookbook description available, although a few authors
have described the process they have employed in detail (e.g. see Brooks, 2008;
Meijer, 1999). It is a process of constantly comparing hypotheses about (basic)
assumptions with espoused values and artefacts to match theory with empiri-
cism and therefore the result could also be considered a theory about the organi-
sation’s culture. It is also a creative and rather subjective process which should
be described in substantial detail to make it transparent to outsiders (Brooks,
2005). Therefore, research teams are best advised to leave behind an audit trail
(Yin, 2003) to avoid the criticism of mysticism (cf. Krauss, 2005).

Meijer (1999) portrayed the process as pouring raw data — in his case (par-
ticipant) observations, interviews and diary notes — through a funnel, producing
assumptions at the other end. He started with various (participant) observations
which were written down in notebooks and diaries. He then conducted a series
of in-depth interviews. Observations and interviews were written out fully

11

According to Kaplan (1964, p. 308), this is neither the spider’s nor the ant’s labour but
rather the bee’s activity.
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and a list of significant or important statements was produced based on these.
This list was thereupon discussed with a, what Schein calls, ‘motivated insider’
(Schein, 1992, p. 172) and additional statements were added to the list.> Based
on this final list a theory about the company’s culture was formulated, com-
bining statements into patterns and contrasting statements into areas or vari-
ations on similar themes. Similarly, Brooks applies his ‘Hermeneutical Canons
of Interpretation’ (2005; 2008) to assembled artefacts and espoused values pep-
pered with his own thoughts to derive sensitising concepts using the six dimen-
sions of Schein (e.g. time, space, etc., see Table 1) as steppingstones.

In their analyses, both Meijer and Brooks approach the method of grounded
theory mentioned briefly above, which does not have to rely on interviewing and
observations alone (Glaser, 1998). The data collection continues until saturation is
reached and further data stop having additional value. Various transcripts are then
coded for categories and properties and emergent themes and hypotheses are then
written down on cards and sorted into groups. This overview is combined into a
theory about the research situation, again by both joining and contrasting.

There is also the possibility of a self-analysis. This is basically the purpose of
the workshop Schein describes and which has been discussed above. Recently,
more structured methods have been developed to that effect (e.g. see Energy
Institute, undated; Lardner, 2004; Parker, Lawrie, & Hudson, 2006). Again, a
group of company people is assembled and together — either individually or
in duos — behaviourally anchored ratings scales (BARS) are filled in covering
various safety areas such as leadership, conflicting goals, contractor manage-
ment and follow-up after accidents. Subsequent answers are given on BARS that
describe progressive stages of development in dealing with safety issues. Both
methods mentioned above use five stages ranging from ‘pathological’ or ‘emerg-
ing’ to ‘generative’ or ‘continually improving. Sessions are led by somebody
external to the company who is familiar with the theory behind the question-
naire and the development model. After the questionnaire has been completed
tabulations are made. Subsequently, attention is given to those questions that
elicit divergent responses. An ensuing discussion can provide insight into the
reasons behind these different perceptions. It is the role of the facilitator to dis-
tinguish reality from ambition, fact from fiction; in this way a group can uncover
stumbling blocks and formulate measures to overcome these. It can be debated
to what extent sessions such as these truly uncover basic assumptions as these
are already assumed both with the stages and behind the rating scales. The aim
appears to be to obtain agreement on the current situation and together define
a desired future state and (personal) steps towards it.

Quoting Schein, ‘one can understand a system best by trying to change it’
(Schein, 1992, p. 30). So, an ideal setting for a culture analysis is a critical situation
creating a sense of urgency and a research team actively trying to change this pre-
dicament together with the client. The resistance such attempts at change might

12

Meijer used a rather critical person for this position.
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trigger can reveal information about basic assumptions the client company appar-
ently does not want to change. The issue of change, which might follow the organi-
sational or safety culture diagnosis, will be taken up briefly in the next paragraph.

The relevance of basic assumptions in safety culture research

The existence of sets of basic assumptions which, on the one hand, are shared
amongst a group of people, but which, on the other, are still there even when var-
ious people leave the group is a complex issue to study. In undertaking this type
of study the research team (or researcher) should ultimately address a few onto-
logical and epistemological questions (cf. Mills, Bonner, & Francis, 2006). For
one thing, they should be clear about the existence of a true culture, which can be
deciphered objectively.’* Or, are the basic assumptions just a creative product of
the research team’s imagination? And how should the team come to its descrip-
tion? How do the various sources of data contribute to the analysis and what is
their relative importance, e.g. how should artefacts and espoused values mutually
be compared and weighted? In doing this type of research many findings will be
discarded in favour of other data. Also, should the research be conducted inde-
pendently of the client organisation or in (close) connection with it, aiming for
either ‘objectivity’ or inter-subjectivity? This last issue brings the notion of action
research to the fore (e.g. Dick, 2003, for references; Lewin, 1946) and how the
research team is related to the researched. The team’s assumptions about these
issues also determine to a large extent what can be done with the final outcome.
If the team assumes that basic assumptions are static and resistant to change,
subsequent interventions will have to be adapted to these assumptions and not
vice versa. However, if the basic assumptions are constructed by the team, ulti-
mately they could be constructed otherwise, leaving more room for changing
them. Unfortunately, there is not much research in the field of safety published
yet on the implementation of any of these alternatives.

Moreover, any research design would require an evaluation instrument that is
able to pick up change over time. It would be even better if such an instrument
could evaluate if the basic assumptions have ‘improved. Unfortunately, such an
instrument does not exist, as there are no normalised or validated measurement
tools around for this purpose.** Organisational research is not exceptional in this
respect. Other social scientific research fields are bothered by the same difficulty,
i.e. it is very hard to objectify the effectiveness of an intervention, although cli-
ents may report both progression and satisfaction.

13

14

What is meant here is that the ‘true’ construct culture can be distinguished meaningfully
from other constructs and assessed accordingly, that is, validly and reliably (repeatedly),
independent from the actual assessor.

Basic assumptions are descriptive and have no value judgement attached to them.
However, the influence of these on safety can be considered unfavourable and, conse-
quently, judged in a particular way.
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What can be found in the current literature, though, are evaluations of inter-
vention programs that will also exert an influence on the artefacts and espoused
values of a company. For instance, several evaluations of behaviour based safety
(BBS) programs can be found (e.g. Cox, Jones, & Rycraft, 2004; Health and
Safety Executive, 2000; Williams & Geller, 2000) or the introduction of new
organisational structures and processes (Guldenmund & Booster, 2005; Hale &
Guldenmund, 2008; LaMontagne et al., 2004; Lehtola et al., 2008; Robson et al.,
2007; Shannon, Mayr, & Haines, 1997). Such intervention programs often show
positive results on what they intend to change, e.g. lower accident rates, better
housekeeping, more incident reporting, more talk about safety during meet-
ings, et cetera. It is expected that, in the long run, such interventions might also
change underlying basic assumptions, even if they are initially not in line with
the artefacts and espoused values.*s

To conclude, the main purpose of applying tools as described in this paper is
to come to a description of (sets of ) basic assumptions of an organisation and to
contemplate the influence of these on safety and risk. This could be considered a
theory about the culture of an organisation and its assumed influence on safety
and behaviour. Whether the quest for basic assumptions is the ultimate aim of
(safety) culture research however, is not a matter of fact but rather a matter of
choice. The tools discussed in this paper have been aligned to this particular
goal but their results could also be an aim in itself. For instance, observations
could provide useful information about current safety practices or the use of
procedures, questionnaires yield data about how people feel in relation to many
organisational issues (Cooper, 2000), and so on. However, the more a particular
tool is standardised, the more it provides results according to the assumptions
and choices of its particular developer.

Conducting safety culture research

Any researcher or research team embarking on a safety culture study is well-
advised to ponder a few issues before starting to equip their toolbox and depart
for the client organisation. Ideally, the successive steps depicted in Fig. 1 all are
taken to arrive at an informed choice of safety culture assessment techniques.

The first choice of paradigm — positivist versus constructivist — is important,
not only for the way safety culture is perceived by the research team, but also
for the final outcome and the scientific standard applied. Table 2 provides a brief
overview of the ontologies and epistemologies of three relevant paradigms, the
most obvious methodology, the nature of the outcome as well as applicable sci-
entific criteria (see Guba & Lincoln, 1994; Heron & Reason, 1997).

15

Following dissonance theory, it is assumed that people, when their actions and thoughts
about their actions are not in line, they will adapt one or the other to regain consonance
again.
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However, in the end the paradigm chosen should not function as blinkers,
meaning that choices for various methods and techniques should ultimately be
made dependent on the particular study at hand and not on dogma. Therefore,
what is advocated here is that the imminent problem should be the guiding
force, and a careful problem analysis should resolve what methodology is most
appropriate and how deep the subsequent study should be. For instance, when
the problem requires that the meaning of either artefacts or espoused values for
a particular group is deciphered, a search for basic assumptions seems appropri-
ate. However, when the current status of various artefacts or espoused values is
required, a subsequent study can be more superficial.*®

Given this advocacy for a mixed methodology, the next important step seems
not to be which data to collect but what to do with them, that is, how to inter-
pret these data. Consequently, in accordance with Glaser’s maxim ‘all is data’
(Glaser, 1998), one needs a sensitive sieve to separate the telling from the useless.
Following Schein, it makes sense to work from the outside to the inside of the
framework, i.e. from artefacts to espoused values to basic assumptions (Schein,
1999). Moreover, the application of multiple tools or techniques to collect vari-
ous data is encouraged (Yin, 2003, p. 97 ff.); this is generally known as data tri-
angulation (e.g. see Patton, 2001). Such triangulation of multiple sources could
lead to convergence and therefore to construct validity and credibility (Yin,
2003), but not necessarily so. Actually, divergence is also considered quite illu-
minative and can deepen the understanding of the culture under study (Patton,
2001, p. 248) as well as provide sufficient variety in viewpoints.

Summarising, regarding the contents of the safety culture toolbox it is clear
there are multiple methods and techniques available with which to equip it,
dependent on a few key issues discussed above. Answers to these questions
will provide guidance on the content of the toolbox as well as direction to the
research:

— What are the researchers’ ontological and epistemological positions on
safety culture?

— What is the primary cause or reason for the safety culture study and what is
its intended goal?

— What resources are available (time, people, money)?

— Isitnecessary to decipher the client’s basic assumptions or is a status report
of (parts of) the outer layers sufficient?

Table 3 provides a summary overview of the various techniques discussed in this
paper, along with an indication of their strengths and weaknesses (adapted from
Yin, 2003, p. 86); this table might be helpful in picking the techniques appropri-
ate for the problem at hand.

16

Actually, the paradigm propagated here is called ‘pragmatism’ or ‘instrumentalism;, which
is an eclectic mix of methodologies and primarily aimed at applications and solutions
(Creswell, 2007, p. 22 f.).
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If the study is conducted by more than one person, there are a few issues
that merit attention, related to the epistemological view of the team and the
intended outcome of the study. First of all, the team could be composed of mul-
tiple researchers working independently from the company. This arrangement
will increase the reliability and objectivity (inter-subjectivity) of the findings;
research is done on or about the company (Heron & Reason, 1997). However,
another arrangement is possible, where emphasis is shifted to close collabora-
tion with the client rather than working independently. A danger of the former
approach is that findings sometimes surprise or overwhelm the client company
and that they become defensive and do not accept the results (e.g. Polling, 1999).
The alternative is to embark on the search for basic assumptions together. In
that case it is even recommended to have people from the client company in
the research team. This is, for instance, common practice in OSART-missions
(International Atomic Energy Agency, undated-a) and a comparable strategy
can be found with Heron and Reason (1997), Hendriks (2001), Seel (2001) and
Farrington-Darby et al. (2005). Both Heron and Reason and Seel in fact speak of
‘participative inquiry’ Another advantage of such an approach is that company
people who are also research team members can translate the findings more
easily into the company’s idiom and convince their colleagues of their trust-
worthiness. Research teams also often develop their own vocabulary and jargon
which is not immediately obvious for outsiders. Participative inquiry provides
one way of solving such (communication) problems.
When including company people in a research team some issues demand
specific attention, for instance the choice of people and their availability. For
a large organisational change process Booster advocates having informal lead-
ers in the change teams and to involve workers’ representatives from the start.
Preferably, all team members should be released from their regular duties to be
able to commit themselves fully to the task at hand (Booster, 2004; Guldenmund
& Booster, 2005). See also the results of Hale et al. (submitted) where sounding
board teams were a success factor in stimulating the reporting of dangerous sit-
uations and, ultimately, reducing lost-time accidents.
In general, the subsequent qualitative process can be outlined as follows
(Creswell, 2007, p. 151):*7
— aphase of rather uncritical data collection, during which (various kinds of)
data are collected without reservation, either structured or unstructured
(with some researchers preferring one above the other);

— aphase of data managing;

— aphase of data reading and memoing;

— aphase of describing, classifying and interpreting, in which the raw data are
coded into a limited amount of categories and properties;

17

A quantitative approach generally follows the more traditional steps of: collection of
numerical data — statistical treatment of data (descriptive, inferential) — conclusions.
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— a phase of representing and visualising, during which the categories are
grouped into core themes or subjects; and

— afinal phase of writing the account, in which the central themes are woven
together into a meaningful whole, staying close to the respondents’ state-
ments;

— lastly, to be able to meet the standards of science (Table 2) it is required to
maintain an ‘audit trail’ (Pickard & Dixon, 2004, or ‘chain of evidence’ (Yin,
2003) throughout all these phases.

Representation and visualisation of data is helpful and is also advocated by, for
instance, Strauss and Corbin in their approach of grounded theory (Strauss &
Corbin, 2007, p. 117 ff.) or the situational analysis of Clarke and Friese (2007).
After a period of data collection — involving e.g. observations, questionnaires,
interviews, focus groups and document analysis — the raw data can be sum-
marised and placed in a matrix according to data type (e.g. interviews, ques-
tionnaire, focus group) and another categorising variable, such as Schein’s six
dimensions mentioned in Table 1 above. This matrix can help uncovering the
important categories by looking, for example, at congruencies, discrepancies
and empty cells, or missing data. (In)congruencies can appear between data
types but also between dimensions, which then can be traced back to discrepan-
cies between the three layers of the basic model.

Another helpful visual aid is the use of the onion model, depicting the
three layers of culture — artefacts, espoused values and basic assumptions.
Congruencies are written down in continuous parts of the onion while the dis-
crepancies are written down in interrupted parts. For example, in Fig. 2 arte-
facts, espoused values and hypothesised basic assumptions collected in a Dutch
dairy product factory are compared and congruencies and discrepancies are
contrasted (Guldenmund et al., 2006).*® Also some qualitative data analysis
computer programs enable research teams to draw diagrams, count categories
and test hypotheses about these.

18

The overall conclusion from this study was, that this particular organisational culture was
a mere reflection of the regional and national culture. Neither the founders/ leaders nor
any organisational upheaval had managed to make a lasting imprint on the company.
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Figure 2

— We are practitioners and true professionals; — We do everything we can - Incident/accident reports have only limited
we therefore know what is (un)safe about safety follow-up

— We think that every man should stick to his — We claim that production - Emphasis is on end of the pipe measures
trade disturbances are not related | | — Most accidents are related to production

— We can be trusted to safety disturbances (72%)

— We are loyal because we are dependent on - Maintenance workers have relatively most
each other accidents

N N
Espoused S Incongruencies
values =

Basic
assumpt\ons

Congruencies

— Workers do not report incidents and — We consider proéedures oﬁl\/ guidelines, they

they do not want to correct each other are not written in stone
— Little visible supersvision, also on - Our management just wants to comply to the
contractors law

Although aids such as a matrix, an onion model or computer programs can
be of help, deciphering basic assumptions — when required by the research
— remains a challenging task. As proposed above, this task can be relieved by
working in close connection with the company, or better still, to fully involve the
client in the research process. In that case, one embarks together on the search
for shared convictions held by the members of the company. This also aids in
the action part of the programme when changes are proposed, developed and
implemented.

8 Conclusion

In this paper various techniques have been discussed which can be applied in
the study of organisational safety culture. These tools have been outlined follow-
ing a framework based on Schein’s model of organisational culture. Importantly,
researchers should address some philosophical (or theoretical) issues, before
they embark on a culture study, as well as the more practical ones. This is
because a craftsman is far more than a person with a toolbox; tools should not
be applied uncritically or, even worse, blindly. Even when the research intentions
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are purely practical, such as when helping an organisation to overcome a prob-
lem, researchers should be aware that their paradigm stance already determines
what they see as ‘the’ problem. Even the tools themselves cannot be regarded as
philosophically neutral: instruments invariably bear the paradigm mark of their
developer(s), often in a less-than-obvious way. Moreover, to a hammer every-
thing looks like a nail in need of some serious pounding, for this reason the dog-
matic application of research instruments as either ‘badges of honour’ (Pawson
& Tilley, 1997) or ‘Philosopher’s stones’ is discouraged.

Overall, the exploration of safety culture is highly recommended. However,
safety culture may sometimes be more of an incantation, being coined regularly
in instances when a more straightforward explanation for poor safety perform-
ance seems absent. On such occasions, an organisational safety culture study
might be more like a ritual to invoke the ‘God of the Gaps’ than a rational inquiry
based on scientific insight and method.
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