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A B S T R A C T

This paper is an extensive review of 229 papers addressing HSE (Health, Safety and Environment) and culture
published between 1992 and 2013. The review has been conducted in order to analyse how “culture” has been
conceptualised, and whether there is a relation between these conceptualisations and the authors' experience
base. The review of the papers has been supported by a statistical analysis of data obtained by a structured and
systematic registration of information from papers addressing “culture” and “HSE”. Bivariate correspondence
analysis has been used as the statistical method in order to explore possible associations between the constructed
categorical variables. The statistical analysis reveals that different cultural perspectives are associated with the
professional background of the authors and the research designs that have been applied. Our findings confirm
much of the critique that has been addressed regarding the use of culture as a concept. The review shows that the
literature first and foremost addresses safety. An overwhelming majority of the published research has been
conducted in North America, Europe and Australia. We argue that this represents a bias in the research that
contributes to inaccurate generalisations and conclusions, especially related to discussions regarding “bad” or
“sound” cultures. Some perspectives on culture are dominant, such as the conceptualisation of culture as: 1)
shared and aligned perceptions and attitudes, 2) culture as an ideational entity, and 3) culture as one factor
among several factors that influence Health, Safety and/or Environment. Relatively few papers conceptualise
culture as: 4) holistic metaphor, used in order to denote the systemic relations that influence HSE or as, 5)
something that develops in the interaction between people within a particular organisational context. Finally,
interpretative approaches, taking the perspective of the actors, are marginal.

1. Introduction

Culture has been used as a concept to describe, analyse and improve
different aspects of HSE (Health, Safety and Environment) since the
1980s. Within the safety literature, it seems to be an established fact
that the concept of “safety culture” was first coined in the report on the
Chernobyl disaster in 1986. The use of the concept of culture may,
however, be traced back to the work of Turner (1978). Since then,
scholars have struggled to come up with a common definition of the
concept (see e.g. Cox & Flin, 1998; Hale, 2000; Guldenmund, 2000;
Haukelid, 2008; Antonsen, 2009a; Edwards et al., 2013; Reiman &
Rollenhagen, 2014). The lack of any common stringent definition seems
to be a recurring theme. Despite this, culture has been used as concept
in relation to e.g. regulations (see e.g. Bye et al., 2016; Kongsvik et al.,
2016; Antonsen et al., 2017), investigations (see e.g. Bye et al., 2016;
Antonsen et al., 2017), safety assessments (see e.g. Schöbel et al.,

2017), and safety improvement initiatives (see e.g. Nielsen, 2014;
Nævestad et al., 2018), and there have been numerous attempts to
measure the concept (see e.g. Guldenmund, 2000, 2007). Despite the
lack of consensus regarding definitions, we feel confident in stating that
culture has been appropriate to represent safety-related knowledge,
either declared or tacit, that has been difficult to express by the use of
other concepts, both among researchers as well as among practitioners
within different industries.

Several review papers regarding “safety culture” have previously
been published. Among the most commonly cited are Cox and Cheyne
(2000), Guldenmund (2000), Richter and Koch (2004), Choudhry et al.
(2007), Haukelid (2008), and Edwards et al. (2013). The overall am-
bition of this present paper is to scrutinise the history of the use of
“culture” within the research literature. This has been performed in
order to discuss the validity of the concept-analysing phenomena re-
levant for HSE issues.
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This paper does not focus on the definition of culture per se, but
rather on the authors themselves and the social context of their re-
search. This is due to a hypothesis that the variation in the use of cul-
ture may be associated with different sub-communities of safety re-
searchers, defined by the area of profession, research design, type of
industry studied, national/regional affiliation, and the particular region
where the study has been conducted. In this paper we explore these
possible relationships, and try to determine which conceptualisation of
culture has been dominant. Furthermore, we have mapped which
concepts of culture are associated with normative papers, in order to
identify the main references used by practitioners in their quest to
improve HSE culture within their respective industries.

The background of this research is a research project studying the
consequences of the introduction of a paragraph into the Norwegian
petroleum regulations that require “an HSE culture” that includes “all
phases and activity areas shall be encouraged through continuous work
to reduce risk and improve health, safety and the environment”
(Petroleum Safety Authority Norway, 2001). The acronym HSE sum-
marises areas of management responsibilities that are conceived to
constitute related functions within an organisation. Alternative acro-
nyms for these areas of management in use include EHS (see e.g.
Sugiyama et al., 2008) and SHE (see e.g. Hale and Hovden, 1998).
There are several related acronyms that encapsulate and constitute
different portfolios of management responsibilities. These include, for
example, HSEQ (Health, Safety, Environment and Quality), HSSE
(Health, Safety, Security, and Environment), HSSEQ (Health, Safety,
Security, Environment and Quality). A related term and acronym to
HSE - but not as comprehensive - is OHS (Occupational Health and
Safety). The use of HSE seems to be a conventional acronym used
within several European industries, especially oil and gas, as well as
some parts of the onshore process industry. Furthermore, it is reason-
able to believe that there are different conventions between countries.

HSE culture is not a very common term and construct. While “safety
culture” is a recognised concept within international literature, “health
culture” and “environment culture” are not (Bye et al., 2016). Despite
this, there are some examples in the literature where the term “HSE
culture” has been used as a concept (e.g. Hudson et al., 2002; Hudson,
2007; Buell, 2006; Tharaldsen et al., 2008; Høivik et al., 2009;
Haghighi et al., 2013; Mohammadfam et al., 2015). An example of this
application is Hudson’s use of the terms “HSE culture” and “HSE culture
ladder” (Hudson et al., 2002; Hudson, 2007). Moreover, the relation-
ship between “culture” and “HSE” – without using the juxtaposition of
“HSE culture” – has been addressed by several researchers. This body of
publications forms the basis for this present review.

Due to limitations in paper length combined with the comprehen-
sive amount of data, this paper first and foremost presents some de-
scriptive results, findings and core characteristics of the dataset in ad-
dition to central questions derived from these findings. In order to map
the papers, we have answered the following research questions:

1. Who writes about this combination of HSE and culture?
2. Are the texts addressing health, safety and/or environment?
3. What types of methods have been used in studying “HSE culture”?
4. What are the most frequent used core references on culture?
5. What does “culture” denote?
6. To what extent are the papers normative?

The main scientific contributions and originality of this paper is that
we try to map out a possible relationship between the conceptualisation
of culture and the social context of the research by the use of a stringent
statistical analysis of a sample of literature.

The remainder of the paper is structured as follows: Section 2 de-
scribes the materials and the research method. Sections 3 presents the
results. Section 4 gives an overall summary of the results, combined
with a brief discussion. Section 5 presents the final conclusions.

2. Materials and methods

2.1. Materials and methods

This paper presents and discusses the results of a content analysis
where we have tried to explore explicit and covert features related to a
corpus of texts. We have applied a semiotic approach in this study. This
implies that we try to elucidate the difference between sign, reference
and meaning, relying on the theoretical assumption that the relation
between the sign (form) and the signified (meaning) is arbitrary
(Saussure, 1974) following techniques presented by Bernard (2011).
We began by analysing the actual use of the sign “culture” in texts
written by and for researchers working on health, safety and the en-
vironment. This means that we have identified academic publications
where the sign “culture” has been used in relation with HSE in re-
cognised journals, which have been collected, and categorised against a
refined codebook. The coded information has then been analysed
through the use of appropriate statistical methods.

2.2. Sampling/Corpus of texts

The sample of papers has been obtained by using the search engines
Science Direct, Google Scholar, and the combination of the signs of
“culture” and “HSE” as keywords. In other words, we have identified
only those papers that use both the signs “culture” and “HSE”. The
choice of these keywords is made in order to primarily capture papers
which relate “culture” to HSE, i.e. papers that are assumed to address
health, safety and/or the environment, not only safety, or occupational
safety for that matter. The implication of this choice is that papers that
are using the juxtaposed “safety culture”, but the term HSE, will not be
included in the sample. Secondly, the sample will contain papers that
use the term “culture” without using the prefix “safety”. Our sample
may therefore partly be seen as a subset of the more voluminous po-
pulation of papers using the term “safety culture”, as well as papers
addressing “culture” and “HSE” without necessarily addressing
“safety”. This means that the sample can be used to analyse how the
construct of culture has been used in literature that addresses HSE.
However, we cannot generalize our findings to also apply to the volu-
minous amount of literature that deals with “safety culture” without
using the term HSE.

The sample is limited to the time period of 1992–2013. This means
that eventual changes in the use of “culture” within the last 5 years are
not reflected in our sample. We have excluded some of the more ob-
viously irrelevant results. An example of an excluded article was one
that used “culture” juxtaposed with bacteria, i.e. “bacteria culture”,
which is obviously not relevant for inclusion in our sample. The final
sample consisted of 229 papers, of which 203 were journal papers and
26 were conference papers.

2.3. Coding information into variables

A set of variables was defined and constructed in order to obtain
coded information from the papers, making it possible to conduct sta-
tistical analysis. The majority of the variables were categorical, but
some were string variables that could be transformed into nominal
categorical variables after the information had been obtained (Table 1).
A few variables, such as the year since publication and number of ci-
tations, are numeric variables measured at a ratio level.

In order to categorise the papers with regard to the potential var-
iation in the meaning of “culture”, we chose to rely on four different
culture taxonomies using different classification criterions; (1) “The
extent of the communities”, 2) “Integrated or differentiated” 3) “Level
of abstraction”, and 4) “Location of culture” (Variable nr.11–14 in
Table 1). The taxonomy based on the extent of the communities as the
classification criterion, consists of only two categories: 1) the social
group as a nation, or 2) the social group as an organisation. This
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categorisation refers to the discourse regarding national/regional cul-
tural differences and safety (see e.g. Lamvik & Bye, 2004; Mearns &
Yule, 2009).

The integrated or differentiated taxonomy divides between the use of
“culture” to denote: 1) something that is homogenously shared among
members of a defined social group, and 2) controversies, diversity and
variation within a defined social unit (see e.g. Martin, 1992; Richter
and Koch, 2004; Haukelid, 2008; Reiman & Rollenhagen, 2014).

The classification criterion for the level of abstraction taxonomy is
based on the discussion of whether culture is to be considered as a
factor among other factors, or as a holistic term that signifies something
that is inherent in any social system (see e.g. Alvesson and Berg, 1992;
Alvesson, 2002). This distinction may be seen as corresponding to the
conceptualisation of the difference between “culture” as something
organisations have, and “culture” as something organisations are (see
e.g. Cooper, 2000).

The location of culture taxonomy relies on the typology provided by
Allaire and Firsirotu (1984) which differentiates between perspectives
conceptualizing culture predominately as an ideational system and
those conceptualizing culture predominately as a social system. An
ideational system perspective implies an orientation towards mental
images, beliefs and attitudes of individuals, often supported by the use
of analytical concepts such as e.g. world views, mental models, schema,
scripts, etc. A social system perspective emphasizes how (human)
practices are constituted, altered and maintained with references to
features and characteristics of the social context of those practices. As
discussed by e.g. Shore (1998), these two perspectives are not

necessarily contradictory and mutually exclusive. However, we have
used this distinction to evaluate what the authors are primarily focusing
on when they write about culture.

The coding of the papers was conducted by a team of researchers. In
order to evaluate the reliability of the data associated with the different
variables, we conducted a test coding where the assessors had to obtain
data from a common set of publications. The individual assessments
were compared qualitatively in order to evaluate the inter-reliability.
The results showed that the reliability was questionable when it came
to the four variables regarding the conceptualisations of culture.

The problem with these variables is that they require a relatively
thorough interpretation process by the ones who do the categorisations.
Following this first test coding and the evaluation of the inter-relia-
bility, the assessors made another attempt to obtain data from a
common set of publications. The following qualitative evaluation of the
inter-reliability indicated an improvement that was considered suffi-
cient in order to conduct the assessment and use the data in the fol-
lowing analysis.

The reliability of the data regarding variables, i.e. name of authors,
year of publication, journal, author discipline, nationality of the au-
thors, number of references, branch of industry, region of the world,
methods applied, the formal definition of “culture”, the aspects of HSE
that are addressed and whether the text is normative or not, are con-
sidered as high (Variable nr.1–10 and 15–16 in Table 1). The reliability
of the data related to the variables regarding the meaning of the term
“HSE culture” is weaker due a possible lack of accuracy between dif-
ferent researchers (Variable nr.11–14 in Table 1).

Table 1
Variables used in the analysis.

Type of variables Variable name Type of variable Reliability evaluation

1 Publication Name of paper Categorical high
2 Year of publication Numerical high
3 Number of citations Numerical high
4 Author information Area of profession Categorical high
5 National/regional affiliation of the author Categorical high
6 Method Type of industry studied Categorical high
7 Area of the world where the study has been conducted Categorical high
8 Research design Categorical high
9 Conceptualisation of culture Definition of culture String high
10 Author used as core reference on culture Categorical high
11 “The extent of the communities” Categorical:

(1) National
(2) Other communities (organisations, groups, etc.)
(3) Unknown

medium

12 “Within or between communities” Categorical
(1) Integrated
(2) Differentiated
(3) Both integrated and differentiated
(4) Unknown
(5) Unknown

medium

13 “Level of abstraction” Categorical
(1) Culture as one factor/coordinate concept among others
(2) Culture as a metaphor for «system dependencies»
(3) Unknown

medium

14 “Location of culture” Categorical
(1) ideational system
(2) Social system
(3) Unknown

medium

15 The emphasis on HSE “Aspects of HSE addressed” Categorical
(1) Health
(2) Safety
(3) Environment
(4) Combination of two aspects
(5) Health, Safety and Environment
(6) Unknown

high

16 “Descriptive or normative” Categorical
(1) Descriptive
(2) Normative
(3) Both normative and descriptive
(4) Unknown

high
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2.4. Statistical analysis

To inspect basic features of the data we calculated descriptive sta-
tistics such as frequencies and contingency tables. These analyses gave
us information about the authors of the text concerning, for example,
their profession, nationality, geographic area of the research, number of
references, definitions of culture, etc.

We carried out simple correspondence analysis with standard sym-
metrical biplots in order to identify possible relations between cate-
gories of two discrete variables. The advantage of correspondence
analysis is that it is especially suited for the analysis of large con-
tingency tables with many categories (Clausen, 1998) and for ex-
ploratory rather than confirmatory approaches (Hjellbrekke, 1999).
Checking for the significance of the relationships can be achieved by
performing a chi-square test. In addition, the correspondence analysis
provided information as to what degree the different values of the
variables contribute to the relationship.

Statistics regarding correspondence analysis include, inertia, cor-
relation coefficient, chi-square and eigenvalues. Inertia signifies the
total variance explained by the dimensions (i.e. the fitted table’s total
variance explained). The square root of the total inertia equals the
correlation between the variables used to form the table. A rule of
thumb is that the correlation should be above 0.2 in order to be deemed
sufficient for analysis (Bendixen, 1995). Chi-square is the preferred
method of testing statistical significance in correspondence analysis.
Eigenvalues are proportions of the total inertia explained by a parti-
cular dimension.

A potential problem when dealing with large contingency tables is
categories with low frequencies. The case of low expected frequencies
has generated considerable debate amongst researchers. A common rule
of thumb is that the number of expected frequencies below five should
not exceed 20% of the cells in the contingency table (Field, 2009).
However, when using correspondence analysis as an exploratory tool,

we check whether the low frequency categories influence the two-di-
mensional solution as a primary indicator of the low frequency pro-
blem. Low frequency categories tend to be outliers, but they are often
not large contributors to the dimensions. In these cases, we check
whether the outliers can be thought of as having lesser importance for
the analysis, and can therefore be treated as supplementary points, or if
they are important for the interpretation. Furthermore, since our study
conducts a population-based analysis, our main goal is not statistical
inference, but rather to explore the defining features of our present
dataset.

Interpretation of correspondence analyses in this study is performed
by: a) interpreting the dimensions using the graph along with inertia,
eigenvalues and the categories’ contribution to the dimensions (i.e., is
there a concept that seems to define the categories on both sides of a
dimension), and b) projecting lines of column categories perpendicu-
larly onto a straight line between a row point and the origin (see ex-
ample in Fig. 1 below).

On the left side of the origin, we see that “Business &
Administration” is the most frequent category in the row category
“Descriptive”. Furthermore, in descending order, “Social sciences”,
“Health”, and “Psychology” have a higher than total percentage of
frequencies within “Descriptive”. On the other side of the origin (i.e.,
lower than total percentage of frequency), we find “Engineering &
Technology”. However, it is important to underline the fact that even
though “Engineering & Technology” is located farthest away from
“Descriptive”, this does not mean that no papers from this discipline are
descriptive in the use of the word culture. As seen in the contingency
table, in fact 19.8% of the papers are “Descriptive” – but the total
percentage for all other disciplines is much higher, hence the location
on the graph.

To help guide the interpretation, we take the categories’ contribu-
tion to the dimensions into account. For a particular dimension we
divide 100 (percent) by the number of categories within the row

Fig. 1. Example of correspondence analysis with interpretation lines.
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(column) variable to find the average contribution by chance. By com-
paring a single category’s contribution to the dimension with the
average contribution by chance, we can conclude whether or not this
particular category is helpful in interpreting the graphical solution
(Bendixen, 1996).

3. Results

3.1. Who writes about “HSE” and “culture”?

One obviously important factor in the different ways in which au-
thors understand and use the concepts of culture and HSE, is their
original background that form the basis of their writings. The fields of
HSE (and especially that of safety) are multidisciplinary and, as we
show in Bye et al. (2016), the concept of culture can have different
referents in various contexts. Thus, it is of interest to describe the origin
of the authors both in terms of geographical, professional and industrial
contexts.

3.2. Profession of the authors and area of industry

The largest category of authors (42%, n = 96) are educated within
the field of engineering and technology, holding different engineering
degrees (chemical engineers, construction engineers, etc.). Researchers
with a background in psychology (presumably organizational psychol-
ogists) account for 29% of the papers (n = 67), while 14% of the papers
are written by authors from different branches of health science
(n = 32), such as medical science, public health, physiotherapy, oc-
cupational hygiene, pharmaceuticals, etc. Moreover, 10% of the papers
(n = 22) have different types of social scientists (except organizational
psychologists) as the corresponding author (including social anthro-
pology, geography, philosophy and sociology), and 3% of the papers are
written by authors with a background in the fields of business and
administration (n = 7). Finally, five papers (2%) had authors with
other or unknown professions. These numbers do not take into account
that the majority of the papers involve several authors, potentially with
different professional backgrounds.

A total of 26% of the papers (n = 59) focus on different sectors of
transportation systems (aviation, railroad, shipping, road transporta-
tion). Approximately 23% of the sample (n = 53) consists of papers
having the oil and gas industry as the area of research. The nuclear
industry is the subject of 8% of the papers (n = 18), while a further
30% of the papers (n = 68) is from diverse areas of industry, including
healthcare, manufacturing, construction, mining, chemicals, pharma-
ceuticals, fire-fighting, fishing, defence, agriculture, and service.
Finally, 14% of the papers do not address any specific industry. These
papers present theories that are not contextualised to any specific ac-
tivity or industry.

The test results regarding associations between the profession of the
author and the area of industry were non-significant1, indicating that
there are no large differences in the distribution of professions across
industries when speaking of “HSE” and “culture”.

3.3. Geographical origin of the authors

More than 60% (n = 138) of the papers are written by an author, or
a group of authors, who are affiliated with European research institu-
tions, companies or governmental bodies. In total, European authors
are involved in 64% of the papers, with 15.7% (n = 36) of the papers
having been written by North American authors. Broken down to na-
tion-states, it is clear that a few nations dominate the picture; the US,
Canada and the UK provide most papers. Based on this picture it is
obvious that “HSE” and “culture” are treated academically in a few

specific regions.

3.4. The geographical area of the research

Of the papers, 42% are based on studies conducted in Europe. The
second largest geographical region is North America (9%), followed by
Australia (6.1%). The second largest category is, however, papers that
are not based on any specific geographically situated study. As many as
67 papers (29%) do not build on any study in a specified geographical
area. If we only consider those papers that are based on research in a

Table 2
Categories of year and area of industry – Eigenvalues, inertia and contributions
of the categories.

Dimension 1 Dimension 2 Total
(Inertia)

Eigenvalues 0.07 0.05 0.12

Rows' contribution 1992–1999 55.19 36.51
2000–2006 42.78 35.70
2007–2013 1.03 27.79

Columns'
contribution

Generic 19.86 54.55

Nuclear 27.75 2.96
Oil and gas 28.87 5.21
Other 0.01 31.16
Transportation 23.52 6.12

Fig. 2. Correspondence analysis between categories of year and area of in-
dustry.

Table 3
Culture and HSE.

Category Frequency Percentage

Health 4 1.7
Health and Environment 1 0.4
Health and Safety 26 11.4
Health, Environment and Safety 21 9.2
HSE as neither Health, Environment or Safety 4 1.7
Safety 173 75.5

Total 229 100.0
1 chi square test: X2 = 18.415, df = 16, p> .05
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specific geographical area, 80.2% stems from research in Europe, North
America, and Australia. Only 20 papers are based on data from Asia
(12), South America (4), the Middle East (2), and Africa (2).

3.5. Popularity within different areas of industry

Based on a notion that the popularity of “safety culture” has fluc-
tuated within areas of industry, starting in the nuclear sector in the
aftermath of the Chernobyl accident, and subsequently being the focus
of the offshore oil and gas sector, we tested if there were any associa-
tions between areas of industry and specified time periods. The test
proved to be significant,2 and the associations were further explored by
the use of correspondence analysis. The explained variance (inertia) in
the correspondence model is 12% (Table 2).

The bi-plot (Fig. 2) shows that the period of 1992–1999 is associated
with papers addressing no specific industry. The following time period,
2000–2006, is associated with research within the nuclear and oil and
gas industries. The time period from 2007 to 2013 is associated with
transportation and other industries.

3.6. Are the texts addressing health, safety and/or environment?

Although the authors of the papers use the terms “HSE” and “cul-
ture”, they first and foremost discuss safety (Table 3) and – to a much
lesser degree – health. “Culture” primarily functions as a term denoting
conditions that influence the safety level and/or occupational health
within organizations. A relationship between “culture” and “environ-
ment” is specifically addressed in only one of the papers in our sample.

3.7. Which methods have been used in studying “HSE culture”?

By categorising the sample with respect to the use of data sources,
the largest category is papers that rely on quantitative data (49%,
n = 112), either entirely or in combination with qualitative data. The
second largest category consists of papers that are based on reviews of
other publications (29%, n = 66), while 19% (n = 44) are based en-
tirely on qualitative methods and 3% are non-empirical (n = 7).

Surveys are the most commonly used data source within the sample.
Of the papers, 87 (38%) rely entirely or partly on survey data3. Other
quantitative data used are records of incident/accident data (n = 30)
and data obtained using quasi-experiments (n = 4).

Qualitative methods used in combination with quantitative methods
include literature reviews, case descriptions and interviews.

Among the 44 papers relying only on qualitative data, 26 are case
descriptions (case studies). Only 8% of the papers (n = 18) are based
entirely on interviews and/or the use of ethnographic methods.

3.8. Research design by discipline

Table 4 shows that Engineering & Technology dominates the
“Qualitative – Case” category, whereas Psychology and Health have the
highest frequencies in “Quantitative”.

A possible association between papers with particular research de-
signs and professions was tested, and the results were significant, but
the test violated a statistical assumption4. Correspondence analysis was
conducted to further explore the associations. The explained variance in
the correspondence model is 19%5 (Table 5).

The biplot (Fig. 3) shows that “Qualitative – Case” and “Non-
empirical” are associated with “Engineering & Technology”. The
research design “Qualitative – other methods” is associated with
Social sciences and Business & Administration. On the other hand,
“Quantitative” research design and “Combination” (combination of
quantitative and qualitative methods) are associated with “Psy-
chology” and “Health”.

3.9. Research design by area of industry

Table 6 shows that papers related to no specified industry (generic)
are the highest represented of the categories regarding “Review”, with
64.5%. Papers related to all the other areas of industry are most highly
represented in the category of quantitative research design.

The chi-square test for research design by area of industry proved to
be significant6; however, being subject to a potential low expected
frequency problem7. The total explained variance (inertia) in the

Table 4
Research design and profession of the main author.

Profession of the main author (N and%)

Years Business & administration Engineering & technology Health Psychology Social sciences Total

Quantitative 1
14.3%

28
29.2

18
56.3%

30
44.8%

4
18.2%

81
36.2%

Qualitative - Case 0 22
22.9%

1
3.1%

2
3.0%

1
4.5%

26
11.6%

Qualitative - Other methods 1
14.3%

4
4.2%

3
9.4%

5
7.5%

5
22.7%

18
8%

Combination of quantitative and qualitative methods 2
28.6%

9
9.4%

4
12.5%

11
16.4%

2
9.1%

28
12.5%

Review 3
42.9%

28
29.2%

6
18.8%

17
25.4%

10
45.5%

64
28.6%

Non-empirical 0 5
5.2%

0 2
3.0%

0 7
3.1%

Total 7
100%

96
100%

32
100%

67
100%

22
100%

224
100%

2 Chi square test: X2 = 26.305, df = 8, p< .01.
3 Of the papers, 61 are based solely on survey data and 26 are based on survey

data in combination with other data (e.g. accident data).

4 Chi square test: X2 =46.381, df = 20, p< .05. 16 cells (53.3%) had an
expected count below 5. The minimum expected count was 0.22.

5 The main contributors to the dimension 1 are “Qualitative - Case” and
“Engineering & Technology”. On the second dimension, “Quantitative” and
“Social Sciences” are the main contributors, with “Review” and “Qualitative –
Other methods” also contributing more than by chance.

6 Chi square test: X2 = 53.706, df = 20, p< .01.
7 Since the chi square test had a potential problem with low expected fre-

quencies, and non-empirical has low frequencies, non-empirical should be
considered as an outlier with a high contribution to the solution. For this
reason, we chose to conduct a correspondence analysis treating “Non-
Empirical” as a supplementary category.

R.J. Bye, et al. Safety Science 129 (2020) 104846

6



correspondence model is 17%8 (Table 7).
The biplot from the correspondence analysis (Fig. 4) indicates an

association between “Review” and “Generic” and non-empirical in this
direction to some degree. “Oil and gas” seem to be associated with
“Qualitative - case” as research design, and “Transportation” with
“Quantitative” research. Other areas of industries are associated with
“Qualitative-other methods” and the combination of qualitative and
qualitative research.

3.10. What are the most frequently used core references?

A main finding is that there is considerable variation in the choice of
main reference with regard to culture (see Table 8). In 73 publications
(32%) the core references for culture are unique or used as core references
in only one other paper in the sample. The most frequently used core
references when addressing “culture” are different publications of Reason,
Schein and Hofstede (years excluded here). However, 54 papers (24%) do
not use any preferred core references linked to the use of the term

Table 5
Research design and profession of the main author - Eigenvalues, inertia and contributions of the categories (correspondence analysis).

Dimension 1 Dimension 2 Total (Inertia)

Eigenvalues 0.12 0.07 0.19

Rows' contribution Combination 4.78 0.27
Non-empirical 9.03 1.45
Qualitative - Case 66.03 0.02
Quantitative 9.26 41.29
Review 0.19 26.01
Qualitative - Other methods 10.71 30.97

Columns' contribution Business & administration 3.61 11.46
Engineering & technology 56.47 0.06
Health 0.60 0.28
Psychology 17.75 8.19
Social sciences 5.56 66.10

Correlation coefficient 0.44.

Fig. 3. Correspondence analysis between research design and profession of the
main author.

Table 6
Research design and area of industry.

Area of industry (N and%)

Research design Generic Nuclear Oil and
gas

Transport Other Total

Quantitative 5
16.1%

7
38.9%

15
28.3%

31
52.5%

26
38.2%

84
36.7%

Qualitative - Case 1
3.2%

2
11.1%

11
20.8%

3
5.1%

9
13.2%

26
11.4%

Qualitative - Other
methods

2
6.5%

0 5
9.4%

5
8.5%

6
8.8%

18
7.9%

Combination of
quantitative and
qualitative
methods

1
3.2%

1
5.6%

7
13.2%

8
13.6%

11
16.2%

28
12.2%

Review 20
64.5%

5
27.8%

14
26.4%

11
18.6%

16
23.5%

66
28.8%

Non-empirical 2
6.5%

3
16.7%

1
1.9%

1
1.7%

0 7
3.1%

Total 31
100%

18
100%

53
100%

68
100%

59
100%

229
100%

Table 7
Research design and area of industry - Eigenvalues, inertia and contributions of
the categories.

Dimension 1 Dimension 2 Total
(Inertia)

Eigenvalues 0.12 0.05 0.17

Rows'
contribution

Combination 9.05 1.89

Non-empirical * *
Qualitative -
Case

2.18 68.15

Quantitative 19.82 27.86
Review 68.46 0.58
Qualitative -
Other methods

0.49 1.52

Columns'
contribution

Generic 80.39 3.94

Nuclear 0.16 1.45
Oil and gas 0.16 51.30
Other 4.67 2.29
Transportation 14.61 41.02

Correlation coefficient: 0.41
* Supplementary point

8 The main contributors to dimension 1 are “Review” and “Generic”, and
thereafter “Quantitative”. On the second dimension “Qualitative – Case”,
“Quantitative”, “Oil and gas” and “Transportation” are the categories defining
the graphical solution.
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“culture”. One explanation is that 17 of these papers are review papers
where the authors do not rely on one or several specific formal definitions
on culture. However, the remaining 37 papers (16%) do address “culture”
without a reference to support any definition of culture.

3.11. The most cited papers

Different from above, where we have identified all the core

references that are used in three or more articles, we look here at the 20
most frequently cited papers in our sample; 10 of them are theoretical
discussions (Pidgeon & O'Leary, 2000; Hudson, 2003), or reviews of
other papers (Guldenmund, 2000, 2007; Cooper, 2000; Glendon &
Stanton, 2000; Sorensen, 2002; Lund & Aarø, 2004; Flin, 2007;
Choudhry et al., 2007). Five of the papers use quantitative data ob-
tained by surveys (Williamson et al., 1997; Grote & Künzler, 2000; Lee
& Harrison, 2000; O'Dea & Flin, 2001; Carthey et al., 2003), or accident
data bases (Carthey et al., 2003). Two papers combine survey data with
qualitative methods (Cox & Cheyne, 2000; McDonald et al., 2000), and
three are based entirely on qualitative data (Richter and Koch, 2004;
Parker et al., 2006; Hudson, 2007).

When considering solely the papers with more than 10 citations
(n = 116), 46 (40%) do not present any new empirical data (Table 9).
These are reviews or non-empirical papers.

3.12. What does “culture” denote?

In 129 of the papers in the sample, the author(s) provide(s) a single
formal definition of what they consider to be “culture”. In seven papers
the author(s) presents different formal definitions without preferring
one definition over the other. These seven papers are all reviews of the
use of culture in other papers. As many as 93 papers in the sample
(41%) use the term “culture” without presenting any formal definition.
The extent of the use of the term “culture” varies considerably among
these 93 papers. The limited use of the term in some papers made it
impossible to classify 18 of the papers according to three of the taxo-
nomies (“integrated or differentiated”, “level of abstraction”, and “lo-
cation of culture”) regarding the meaning of “culture”.

3.13. “Culture” and the extent of the communities

Only 29 (12%) of the papers address “national culture” and condi-
tions associated with communities larger than a defined formal orga-
nisation. Of these papers, 16 have been conducted within the industrial
context of transportation, and address driving habits that are attributed
to “culture”, and work practices and/or safety performance among
seafarers of different nationalities. The remaining 13 papers are spread
across several industries, such as construction and building, industrial
production, oil and gas and health. The most frequently cited papers
addressing national culture are Radin et al. (1996), Mearns and Yule
(2009), Horlick-Jones (1998), Mohamed et al. (2009), and Hayakawa
et al. (2000). The papers addressing “national culture” seem to use
“culture” to explain variations in behaviour between defined social
groups.

3.14. “Culture” as integrated or differentiated

A majority of 61% of the papers use “culture” to address features
that are shared and “common” within a specified community. In 51 of
the papers (22%) the authors use term the “culture” in a manner that
implies that it is a phenomenon that varies to some extent within a
specific community. This means that the authors address, for example,
variations in practices, beliefs and opinions within a community. In 140
(61%) of the papers culture is treated as something that is integrated
and common throughout a specified community. The reviewers were

Fig. 4. Correspondence analysis between research design and area of industry,
Non-empirical as supplementary category.

Table 8
Core reference used in three or more papers.

Category Frequency

Reason (1998, 2000) 19
Schein (1985) 17
Hofstede (1980) 13
Cox & Flin (1998) 6
Geertz (1973) 6
Guldenmund (2000) 6
Zohar (1980) 6
ACSNI (1993) 4
Cooper (2000) 4
Grote & Künzler (2000) 3
Hale & Hovden (1998) 3
Hudson (2001, 2007) 3
IAEA (1991, 1992, 2002) 3
Pidgeon (1991, 1998) 3
Turner (1978)/Turner & Pidgeon (1997) 3
Westrum (1993) 3
Others 73
No main reference 54

Total 229

Table 9
Total citations by research designs.

Citations Combination Non-empirical Qualitative - Case Quantitative Review Qualitative - Other methods Total

No citations 4 (14.3%) 1 (3.6%) 8 (28.6%) 7 (25%) 6 (21.4%) 2 (7.1%) 28 (100%)
1–10 citations 12 (14.1%) 3 (3.5%) 15 (17.6%) 32 (37.6%) 17 (20%) 6 (7.1%) 85 (100%)
11 and more citations 12 (10.3%) 3 (2.6%) 3 (2.6%) 45 (38.8%) 43 (37.1%) 10 (8.6%) 116 (100%)
Total 28 (12.2%) 7 (3.1%) 26 (11.4%) 84 (36.7%) 66 (28.8%) 18 (7.9%) 229 (100%)
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not able to use categorise 35 (15%) of the papers, using the “integrated
or differentiated” taxonomy.

To assess whether there were significant effects regarding the as-
sociation between papers with an integrated or differentiated view of
culture and respective profession of the main author and area of in-
dustry, we used the chi-square tests. Both tests proved non-significant9.

3.15. “Culture” and level of abstraction

When the papers are categorised according to the “level of ab-
straction” of culture the majority of the papers (62%, n = 142) con-
ceptualise culture as some kind of factor, among other factors, that have
an influence on human behaviour and safety performance. Of the pa-
pers, 30 (13%) advocate a holistic concept of culture (i.e. a metaphor
for “system dependencies”), while 21 papers (9%) use the term culture
to denote both “a factor among other factors”, and a “system of inter-
relations”. The reviewers were not able to categorise 36 (16%) of the
papers according to “level of abstraction” taxonomy. The reason for this
was that culture was not explicitly defined and briefly used as term in
the texts.

3.16. Level of abstraction by discipline

Table 10 shows that the conceptualisation of culture as a factor is
most common among those papers written by authors from engineering
and technology (74%), psychology (72%) and health (53%). Holistic

conceptualisation of culture is more common among those papers
written by authors with a background in the social sciences (64%) and
business and administration (29%).

The correspondence analysis (see Table 11 and Fig. 5) shows that
there are some associations between the level of abstraction of the
concept of culture and the professions of the researchers10. The total
variance explained (inertia) is 33%. As we can see by the dimensions,
the main effects of these associations are explained by one dimension
(29% of variance explained). For this dimension, the most contributing
categories are “Holistic” and “Social sciences”. The category “Un-
known” in Profession of the main author is removed for this analysis.

By inspection of the correspondence analysis biplot (Fig. 5), we see
that “Holistic” and “Social sciences” are closely tied together, both
deviating from the other points11. The main results from the corre-
spondence analysis are that “Holistic” seems to be a perspective more
associated with “Social sciences” than other professions, and that there
is an association between the factor “perspective on culture” and papers
with an engineer or psychologist as the corresponding writer.

Test of associations between level of abstraction and areas of in-
dustry was also conducted but the result was not significant12

3.17. Location of “culture”

By using the “location” taxonomy of culture, 135 of the papers
(59%) were allocated in the category named “ideational system”, i.e.
the use of “culture” to denote phenomena that we also denote as “at-
titudes”, “values”, “opinions”, “views” and ways of thinking.

Moreover, 18 of the papers (8%) belong to the category where
culture functions as a term to denote a kind of social system of inter-
dependencies, and 28 papers (12%) have been allocated to the category
where “culture” denotes the products (i.e. work practices, patterns of
interaction, values, language, etc.) of a sociocultural system of inter-
dependencies. The reviewers were not able to categorise 48 of the pa-
pers (21%) according to this taxonomy.

3.18. Location of culture by discipline

Table 12 shows that the conceptualisation of culture as something
ideational is most common among those papers written by authors with

Table 10
Level of abstraction and profession of the main author and culture as abstraction or factor.

Profession of the main author

Level of abstraction Business & administration Engineering & technology Health Psychology Social sciences Unknown Total

Holistic 2
28.6%

4
4.2%

2
6.3%

6
9.0%

14
63.6%

2
40%

30
13.1%

Factor 2
28.6%

71
74.0%

17
53.1%

48
71.6%

3
13.6%

1
20%

142
62.0%

Both perspectives 0
0%

6
6.3%

5
15.6%

7
10.4%

2
9.1%

1
20%

21
9.2%

Unknown 3
42.9%

15
15.6%

8
25.0%

6
9.0%

3
13.6%

1
20%

36
15.7%

Total 7
100%

96
100%

32
100%

67
100%

22
100%

5
100%

229
100%

Table 11
Level of abstraction and profession of the main author - Eigenvalues, inertia and
contributions of the categories.

Dimension 1 Dimension 2 Total
(Inertia)

Eigenvalues 0.29 0.04 0.33

Rows'
contribution

Both
perspectives

0.00 0.04

Factor 17.65 13.62
Holistic 82.25 4.10
Unknown 0.10 82.24

Columns'
contribution

Business &
administration

4.04 39.06

Engineering &
technology

10.81 0.03

Health 0.49 34.32
Psychology 2.06 23.50
Social sciences 82.60 3.09

Correlation coefficient: 0.57.

9 Chi-square test - Profession of the main author: X2 = 14.289, df = 12,
p> .05, chi square test - Area of industry: X2 = 15.192, df = 12, p> .05.

10 Chi-square test:X2 = 77.696, df = 12, p< .01. The expected frequencies
were in nine (45%) of the cells, above the common rule of thumb. The results of
the significance test should therefore be interpreted with caution.

11 They are both outliers in the sense that they are located more than one
standard deviation from the origin. Since they both are, in a strict sense, out-
liers, they should be considered to be suppressed or treated as supplementary
points (Bendixen, 1996). However, based on the fact that they are important for
the interpretation of the variables, and that this is a population-based study, we
chose to retain the categories.

12 Chi square test:X2 = 12.109, df = 12, p> .05.
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background in Psychology (75%), Health (66%), Business and admin-
istration (57%), and Engineering and technology (51%). Considering
culture a “social system” is most common among papers written by
social scientists13 (59%).

The correspondence analysis shows there are some associations
between the location of culture and the professions of the main au-
thor14. The total explained variance (inertia) in the correspondence
model is 17%15 (Table 13).

The biplot (Fig. 6) shows that culture as something “Social” and
“Social sciences” are closely associated. “Unknown” is most frequently
associated with “Engineering & Technology” and Business & Adminis-
tration” whereas “Ideational” is closest to “Psychology” & “Health”.

Fig. 5. Correspondence analysis of level of abstraction and profession of the main author.

Table 12
Location of culture and profession of the main author and “location” of culture.

Profession of the main author

Location of culture Business & administration Engineering & technology Health Psychology Social sciences Unknown Total

Ideational 4
57.1%

49
51.0%

21
65.6%

50
74.6%

8
36.4%

3
60%

135
59%

Social 1
14.3%

16
16.7%

4
12.5%

11
16.4%

13
59.1%

1
20%

46
20.1%

Unknown 2
28.6%

31
32.3%

7
21.9%

6
9.0%

1
4.5%

1
20%

48
21.0%

Total 7
100%

96
100%

32
100%

67
100%

22
100%

5
100%

229
100%

Table 13
Location of culture and profession of the main author - Eigenvalues, inertia and
contributions of the categories.

Dimension 1 Dimension 2 Total
(Inertia)

Eigenvalues 0.11 0.06 0.17

Rows'
contribution

Ideational 3.67 37.41

Social 70.98 8.93
Unknown 25.35 53.67

Columns'
contribution

Business &
administration

1.00 0.49

Engineering &
technology

11.12 34.63

Health 3.72 1.90
Psychology 0.16 57.89
Social sciences 84.00 5.09

Correlation coefficient: 0.41.

13 Organizational psychologists not included.
14 The chi square test: X2 = 38.174, df = 8, p< .01.
15 The main effects of these associations are explained by dimension 1 (11%

of variance explained). The most contributing categories for this dimension are
“Social” and “Social sciences”. On the second dimension, “Ideational” and
“Unknown”, “Engineering & Technology” and “Psychology” are the con-
tributing categories.
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3.19. Location of culture by research design

Conceptualisation of culture as a ideational feature is most common
in published papers, regardless of research design (Table 14). The
conceptualisation of culture predominately as a constituted practice in
relation to characteristics of the social context is most common in re-
search designs, based entirely on qualitative methods other than case
descriptions, in reviews and in non-empirical research. The authors’
conceptualisation of culture is most difficult to identify when qualita-
tive case descriptions are used as the only method for the research.

The correspondence analysis shows there are some associations
between the location of culture and research design.16 The explained
variance (inertia) in the model is only 10% (Table 15). The main con-
tributors to the dimension 1 is “Ideational” and “Unknown”, as well as
“combination”, and both of the qualitative categories.

The graphical biplot (Fig. 7) shows that both Quantitative and
Combination (use of both quantitative and qualitative methods) seem to

be related to a Ideational location of culture. Moreover, we see that
papers based entirely on case study descriptions seem to be more dif-
ficult to classify in terms of location of “culture”.

Associations between location of culture and areas of industry were
also tested and the results were not significant17.

3.20. To what extent are the papers normative?

A total of 95 of the papers (41.5%) in the sample were normative
recommendations on how to improve the HSE records of an organisa-
tion, without including comprehensive descriptions of obtained data. A
total of 53 of the papers (23.1%) presented results from the analysis of
obtained data, followed by some recommendations on how to improve
HSE records. However, 81 of the papers (35.5%) did not present any
normative representations, but were entirely descriptive, oriented to-
wards the findings from the analysis conducted.

3.21. Descriptive or normative by the profession of the authors

Table 16 shows that entirely descriptive papers are most common
among those where the main author has a background in Business and
administration (71.4%), Social sciences (59.1%), Health (46.9%) and
Psychology (46.9%). Entirely normative papers are most common
among those where the main authors have a background in Engineering
and technology (60.4%).

The correspondence analysis yielded significant results regarding

Fig. 6. Correspondence analysis of Location of culture by Profession of the
author.

Table 14
Location of culture and research design.

Research design

Location of culture Quantitative Qualitative- Case Qualitative - Other methods Combination of quantitative and qualitative methods Review Non-empirical Total

Ideational 58
69.0%

11
42.3%

11
61.1%

22
78.6%

29
43.9%

4
57.1%

135
59%

Social 13
15.5%

4
15.4%

5
27.8%

4
14.3%

18
27.3%

2
28.6%

46
20.1%

Unknown 13
15.5%

11
42.3%

2
11.1%

2
7.1%

19
28.8%

1
14.3%

48
21.0%

Total 84
100%

26
100%

18
100%

28
100%

66
100%

7
100%

229
100%

Table 15
Location of culture and research design - Eigenvalues, inertia and contributions
of the categories.

Dimension 1 Dimension 2 Total
(Inertia)

Eigenvalues 0.08 0.02 0.10

Rows'
contribution

Ideational 35.21 5.84

Social 5.20 74.71
Unknown 59.59 19.45

Columns'
contribution

Combination 24.87 1.10

Non-empirical 0.11 9.16
Qualitative –
Case

29.07 37.08

Quantitative 16.36 9.27
Review 27.67 19.28
Qualitative -
Other methods

1.92 24.11

Correlation coefficient: 0.32.

16 Chi square test: X2 = 23.485, df = 10, p< .01. 27.8% of the cells had an
expected frequency of 5, which may confound the results. 17 Chi square test: X2 = 10.034, df = 8, p> .05.
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the association between the location of culture and the profession of the
main author18, and the total explained variance is 16%19 (Table 17).

The biplot (Fig. 8) shows “Descriptive” and “Social sciences”, as
well as “Business and administration”, are closely associated. On the
left-hand side of the x-axis, we see that “Engineering and technology” is
linked to papers with normative content. “Health” and “Psychology”
are more associated with a combination of descriptive and normative
style of writing.

3.22. Descriptive or normative by research design

An entirely descriptive style of writing is most common among
publications based entirely on “Qualitative - other methods” (inter-
views and/or ethnographic methods) (Table 18). A normative writing
style is most common among papers based on qualitative case de-
scriptions (69.2%) and among review papers (47%).

The correspondence analysis and the test of associations proved to
be significant 20, with an explained variance of 15% (Table 19).

In the graphical biplot (in Fig. 9 we see that Qualitative – other
methods seem to be associated with being Descriptive, while Qualita-
tive case and Non-empirical are related to Normative (Fig. 9).

3.23. Descriptive or normative by area of industry

Of the papers coded as “Descriptive”, there are no apparent devia-
tions from either industry from the total percentage of 35.4%
(Table 20). As for the “Normative” category, 64.2% of these are from
the Oil and Gas industry, and only 22% from Transportation. Moreover,
the opposite trend is present regarding papers coded as “Normative and

Descriptive”. Here, the Oil and Gas industry have produced only 5.7%
of the papers, as opposed to the total number of papers, which is 23.1%.

The test of associations was significant21. The explained variance
was 11%22 (Table 21).

The biplot (Fig. 10) shows that “Normative” and “Oil and Gas” are
associated, both being strong contributors to the x-axis. Similarly,
“Transportation” is related to “Normative and Descriptive”, both con-
tributing to the definition of the right-hand side of the axis.

4. Discussion

In the following discussion we have tried to summarise and outline
some possible implications for the discourse regarding the concept of
culture, based on our findings connected to hallmarks of the authors
addressing “HSE” and “culture” and their conceptualisations of culture.

4.1. Authors addressing “HSE” and “culture”

Our analysis shows that only nine of the papers in our sample do not
address safety when writing about culture and HSE. A majority of
75.5% of the papers only address safety, not health or environment.
This implies that the majority of publications addressing “culture” and
“HSE” seem to represent a subset, or are consistent with publications
addressing “safety culture”.

Judging from our sample, a large majority of the papers have au-
thors that are either situated in Europe, North America or Australia
(80%). This is also reflected in the geographical regions where the
empirical research has been conducted. More than 80% of the empirical
papers rely on data obtained in Europe, North America or Australia.

If we follow the assumption and research results which support that
safety cultures vary between different geographic areas and national-
ities (see e.g. Hansen et al., 2002; Lamvik & Bye, 2004; Håvold, 2005;
Lamvik & Ravn, 2006), this means that the discussions in the majority
of the papers are based on and limited to European, Australian and
North American realities. This represents a bias in the research that may
contribute to (to the extent that these are made) inaccurate general-
isations and conclusions. Inaccurate generalisations may also be en-
hanced when we consider that only 29 (12%) of the papers address
“national culture”. Together this may contribute to a somewhat re-
ductionistic discourse within the community of HSE research, an issue
especially relevant when addressing normative aspects through the use
of the notion of “good” or “bad” “cultures”.

Most of the papers in our sample are written by researchers with a
background in engineering and technology (42%) or psychology (29%).
Social scientists account for 10% of the papers. This distribution is re-
levant since we find several significant differences between researchers
of different professional backgrounds and how the research on culture
and HSE is conducted and represented. It should be noted that one of
the tests did not adhere to statistical assumptions of the chi-square test.
Nevertheless, the correspondence analysis revealed that psychologists,
together with authors with a background in health, tend to primarily
rely on quantitative research designs, where researchers with a back-
ground in engineering and technology are more inclined to conduct
case studies. Researchers from business and administration and other
social sciences (social anthropology, sociology, human geography) tend
to rely on interviews and ethnographic methods. This may contribute to
a discourse dominated by questions related to individual perceptions
and attitudes (survey-based research designs), as well as predominately
etic case descriptions (from the perspective of the observer). Research
designed in order to grasp and interpret the perspective of the subject

Fig. 7. Correspondence analysis of location of culture and research design.

18 Chi square test: X2 = 34.507, df = 8, p< .01, n = 225.
19 The main effects of these associations are explained by one of the dimen-

sions (15% of variance explained). For this dimension, the most contributing
categories are “Descriptive”, “Normative”, “Engineering and technology” and
“Social sciences”. For this analysis, the category “Unknown” is excluded.

20 Chi-square test: X2 = 33.657, df = 10, p< .01. A potential problem with
low expected frequencies was also present in this analysis. In essence, the as-
sociation between Normative or Descriptive and research design seems to be
largely explained by that all Non-empirical studies and 69.2% of the studies
using solely case are coded as Normative.

21 Chi square test: X2 = 25.854, df = 8, p< .01.
22 The effects of these associations are explained by only one dimension, with

“Normative” and “Normative and Descriptive”, “Oil and Gas” and
“Transportation” as the most commonly contributing categories.
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Table 16
Cross tabulation of Normative or Descriptive and Profession.

Profession of the main author

Normative or descriptive Business & administration Engineering & technology Health Psychology Social sciences Unknown Total

Descriptive 5
71.4%

19
19.8%

15
46.9%

28
41.8%

13
59.1%

1
20%

81
35.4%

Normative 1
14.3%

58
60.4%

7
21.9%

22
32.8%

3
13.6%

4
80%

95
41.5%

Descriptive and normative 1
14.3%

19
19.8%

10
31.3%

17
25.4%

6
27.3%

0
0%

53
23.1%

Total 7
100%

96
100%

32
100%

67
100%

22
100%

5
100%

229
100%

Table 17
Normative or Descriptive and Profession - Eigenvalues, inertia and the variables’ relative contributions to the dimensions.

Dimension 1 Dimension 2 Total (Inertia)

Eigenvalues 0.15 0.01 0.16

Rows' contribution Descriptive 42.8 21,49
Normative 54.52 4,85
Normative and Descriptive 2.68 73,66

Columns' contribution Business & administration 9.31 66.33
Engineering & technology 50.18 1.28
Health 12.84 30.88
Psychology 5.33 0.51
Social sciences 22.34 1

Correlation coefficient: 0.40.

Fig. 8. Correspondence analysis of Normative or Descriptive and Profession.
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(see e.g. Haukelid, 2008; Richter and Koch, 2004; Dekker, 2016; Carim
et al., 2016) seems to be somewhat marginal within the research
communities. In general, there has been a lack of studies of actual work
practice (Carim et al., 2016) situated in particular organisations, in
interactions with a particular technology (Reiman & Rollenhagen,
2014) and accompanied by the sensemaking of the involved actors
(Haukelid, 2008).

An additional noteworthy finding regarding the choice of methods
is that 28% of the papers are reviews of other papers. Among the papers

that are based on original data, excluding the reviews and the non-
empirical papers (31%), around half of them (53%) are based entirely
on quantitative data. This typically means different statistical analysis
of questionnaires measuring “culture”, but also includes to some extent
the use of different types of event data. Only 12% of the total sample
use quantitative data, questionnaire data and event data, in combina-
tion with qualitative data obtained by interviews and/or ethnographic
methods, while 22% of the total sample relies entirely on qualitative
data, i.e. case studies, interviews and ethnographic methods. This dis-
tribution is relevant in relation to the discourse on whether quantitative
methods and measurements of culture by the use of surveys is expedient
or not (see e.g. Guldenmund, 2007; Haukelid, 2008).

4.2. Conceptualisation of culture

A somewhat large proportion of the papers contain the concept of
culture without presenting a formal definition (41%), or where the term
is used in a rather vague and imprecise way that makes it difficult to
interpret what the authors are actually trying to denote. As mentioned
above, we found it difficult to categorize the articles according to the

Table 18
Crosstabulation of Normative or Descriptive and Research design.

Research design

Normative or descriptive Quantitative Qualitative-case Qualitative - Other
methods

Combination of quantitative and qualitative
methods

Review Non-empirical Total

Descriptive 37
44.0%

6
23.1%

11
61.1%

9
32.1%

18
27.3%

0 81
35.4%

Normative 28
33.3%

18
69.2%

2
11.1%

9
32.1%

31
47.0%

7
100%

95
41.5%

Descriptive and normative 19
27.8%

2
7.7%

5
27.8%

10
35.7%

17
25.8%

0 53
23.1%

Total 84
100%

26
100%

18
100%

28
100%

66
100%

7
100%

229
100%

Table 19
Normative and/or Descriptive and Research design - Eigenvalues, inertia and the variables’ relative contributions to the dimensions.

Dimension 1 Dimension 2 Total (Inertia)

Eigenvalues 0.13 0.02 0.15

Rows' contribution Descriptive 28.98 35.65
Normative 58.30 0.22
Normative and Descriptive 12.72 64.13

Columns' contribution Combination 2.93 38.58
Non-empirical 33.71 0.83
Qualitative – Case 27.43 13.76
Quantitative 8.45 15.16
Review 3.20 21.50
Qualitative - Other methods 24.28 10.18

Correlation coefficient: 0.39.

Fig. 9. Correspondence analysis of Normative or Descriptive and research de-
sign.

Table 20
Cross tabulation of Normative or Descriptive and Area of industry.

Area of industry

Normative -
descriptive

Generic Nuclear Oil and
gas

Transport Other Total

Descriptive 9
29.0%

6
33.3%

16
30.2%

25
42.4%

25
36.8%

81
35.4

Normative 14
45.2%

6
33.3%

34
64.2%

13
22.0%

28
41.2%

95
41.5%

Descriptive and
normative

8
25.8%

6
33.3%

3
5.7%

21
35.6%

15
22.1%

53
23.1%

Total 31
100%

18
100%

53
100%

59
100%

68
100%

229
100%
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cultural taxonomy we have used. This finding may partly reflect that
culture is incorporated as a part of everyday language of both the au-
thors and readers, making it possible of “getting away” without de-
fining it.

Although the works of Reason, Schein and Hofstede (altogether 21%
of the sample) are used as a core reference more frequently than other
authors, there is a wide variety in the sample. A total of 35 of the papers
in the sample (15.3%) use “culture” as a concept without any reference
to any author.

In 61% of the papers “culture“ seems to be used to denote some-
thing that is shared, aligned and common among a defined group of
people. These findings are relevant in relation to the discourse re-
garding the conceptualisation of culture as integrated, differentiated or
fragmented (see Martin, 1992; Richter and Koch, 2004; Haukelid, 2008;
Reiman & Rollenhagen, 2014).

In most of the papers (62%) “culture” is treated as one factor among
other factors that explain a phenomenon. “Culture” is used as a holistic
analytical metaphor in only 13% of the papers. Our findings indicate
that the use of culture as an analytical metaphor is under-represented,
and there are no statistically significant differences across industries.

The correspondence analysis between professions of the authors and
conceptualisation of culture revealed that authors with a background in
psychology (assumingly mainly organizational psychology) or en-
gineering and technology are associated with a conceptualisation of
“culture” as a factor. Furthermore, there is an association between a
holistic perspective and authors with a background in social sciences.
Our correspondence model explains 33% of the variation in the sample.

When categorising the papers on how the authors “locate” culture,
we found that 59% tend to treat culture as an ideational phenomenon,
whereas 20% conceptualised it as something social (interaction be-
tween actors in a socio-technical context). As the biplot of the corre-
spondence analysis showed, the “ideational” was associated with re-
searchers with a background in psychology or engineering and
technology, whereas “social” was associated with social sciences. There
is also an association between locations of culture and research design,
but the explained variance is only 10%. This implies that for most pa-
pers regardless of research design, one can find different con-
ceptualisations of “location of culture”. However, some of the cate-
gories clearly stand out, for example was “ideational” associated with a
quantitative research design. The finding that location of culture was
related to research design is relevant for the discussion on whether
culture is “something organisations have”, or “something organisations
are” (see. e.g. Cooper, 2000; Antonsen, 2009b), and the potential of
using “culture” to perform holistic socio-technical analysis (Reiman &
Rollenhagen, 2014). Our findings support Reiman and Rollenhagen’s
(2014) view that there has been a lack of more systemic viewpoints on
safety within the mainstream safety culture discourse.

4.3. Normative orientation

Around 65% of the papers contain normative recommendations
about how to improve HSE records and/or the “culture”. The rest of the
sample consists of entirely descriptive papers, representing findings
from research activities. As many as 41.5% of the papers are lacking a
comprehensive description of empirical data, being predominately
normative-oriented. However, with a somewhat low explained variance
(16%), the correspondence analysis reveals a statistically significant
association between predominately normative-oriented papers with no
or limited descriptions of empirical data and authors with a professional
background in engineering and technology. Social science is associated
with non-normative papers. There is also a statistically significant re-
lation – with low explained variance (15%) – between how normative
the authors are and the research design. Predominately normative pa-
pers are associated with non-empirical research design and case studies.
Furthermore, with even less explained variance (11%) there is an as-
sociation between area of industry and how normative the authors are.
The correspondence analysis revealed that predominately normative
papers are associated with the Oil and Gas Industry, and predominantly
normative and descriptive studies are primarily associated with the
Transportation Industry.

5. Conclusions

Our statistical analysis based on a “stocktaking” of papers addres-
sing “culture” and “HSE”, confirms much of the critique that has been
addressed regarding the use of culture as a concept within safety re-
search. Correspondence analyses have in this study been utilised in
order to explore direct relationships between various aspects of the
research conducted on “culture” and “HSE”. Some perspectives seem to
dominate. These include the conceptualisation of culture as shared and
aligned perceptions and attitudes, more or less neglecting the differ-
entiation and fragmentation perspectives. Papers where culture is
conceptualised as something ideational are dominant, and there are
relatively few papers that conceptualise culture as something that de-
velops and maintains in the interaction between people within a par-
ticular organisational context. Interpretative approaches, taking the

Table 21
Normative or Descriptive and Area of industry - Eigenvalues, inertia and the
variables’ relative contributions to the dimensions.

Dimension 1 Dimension 2 Total
(Inertia)

Eigenvalues 0.11 0.00 0.11
Rows'

contribution
Descriptive 4.29 60.34

Normative 49.14 9.37
Normative and
Descriptive

46.57 30.29

Columns'
contribution

Generic 0.07 56.99

Nuclear 3.69 21.12
Oil and gas 55.91 3.44
Other 0.01 7.53
Transportation 40.31 10.92

Correspondence coefficient: 0.33.

Fig. 10. Correspondence analysis of Normative or Descriptive and Area of
Industry.
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perspective of the actors, seem to be somewhat marginal within culture
and HSE research.

We find that different cultural perspectives are associated with the
professional background of the authors and research designs, and that
the discourse has been dominated by researchers with a professional
background in psychology and engineering and technology. A some-
what large proportion of the predominately normative papers lack a
comprehensive description of empirical data.

It should be noted that most of the correspondence analyses we have
conducted, we found moderate effect sizes between the variables.
Consequently, there is much unexplained variance in the analyses. This
implies that even though we have found significant associations be-
tween conceptualisations of HSE culture and e.g. profession, several of
the categories have “average” frequencies. Nevertheless, most of the
analyses were highly significant, indicating clear tendencies of asso-
ciation.

A majority of the published research has been conducted in North
America, Europe and Australia, which we argue represents a bias in the
research that may contribute to incorrect generalisations and conclu-
sions. In summary, our findings reveal some challenges in how culture
has been conceptualised, and that there is a research gap in terms of the
knowledge regarding “culture” and HSE outside the western world.
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