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Summary

Safety culture and safety climate are concepts that today attract much attention across a broad number of
industries and sectors. A problem with safety culture and safety climate is though that no universal
agreement on the definitions of these concepts exists. The aim of this master’s thesis is to evaluate the
safety climate at both Akzo Nobel Functional Chemicals AB (Akzo Nobel FC) and Akzo Nobel Surface
Chemistry AB (Akzo Nobel SC) at AkzoNobel Site Stenungsund. The methods used for the evaluation are a
guestionnaire, entitled the Nordic Occupational Safety Climate Questionnaire (NOSACQ-50), as well as
interviews. The results of the evaluation reveal that the level of safety climate is relatively high at both Akzo
Nobel FC and Akzo Nobel SC at AkzoNobel Site Stenungsund. When comparing the level of safety climate
between the two companies there is only a significant difference on one of the seven dimensions of safety
climate. Two sub-climates within Akzo Nobel FC are revealed, one including the shift workers and another
including the daytime workers. Both of the sub-climates have a relatively high level of safety climate, but the
level is higher for daytime workers compared to shift worker. No sub-climates between daytime worker and
shift workers at Akzo Nobel SC are found. The level of safety climate is perceived higher among those who
had not had any previous workplaces outside of AkzoNobel Site Stenungsund. The level of safety climate is
also perceived higher among those who have heard the term safety culture before and among those who have
an understanding of the term safety culture. There is, however, a lack of a shared, coherent understanding of
the term safety culture among both workers and managers/supervisors at AkzoNobel Site Stenungsund. A
recommendation to AkzoNobel is therefore to implement a shared and coherent understanding of what safety
culture is in order to improve their safety climate.

It should be noticed that this is the non-confidential version of this master’s thesis and therefore some data
have been removed.

Keywords: safety culture, questionnaire, NOSACQ-50, interview.
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1. Introduction

Safety culture and safety climate are concepts that today attracts much attention across a broad number of
industries and sectors. (Clarke, 2000) One of the reasons to this is that a good safety culture and a good
safety climate are some of the most important factors in achieving safe workplaces. In an organization with a
good safety culture and a good safety climate is safety everyone’s primary goal. It is also understood that it is
not enough to set up safety procedures. Everyone must understand why the procedures are necessary and
everyone must use the procedures. It should also be understood that a good safety culture and safety climate
will not only improve safety but also contribute to meeting business goals. (Engineering Safety Management
Guidence, 2000) It should be noticed that every organization has a safety culture and safety climate, at some
level. In order to improve the level of safety culture and safety climate it is important to: (AIChE)

1. determine the current level of safety culture and safety climate.
2. decide what level of safety culture and safety climate that is wanted.
3. create a plan to achieve the safety culture and safety climate that is wanted.

A problem with safety culture and safety climate is though that no universal agreement on the definitions of
these concepts exists. The concept of safety culture was first truly introduced and defined after the Chernobyl
accident. The lack of theoretical background to this definition resulted in a development of numerous
definitions. (Cooper, 2000) There is also an ongoing academic debate about the differences and similarities
between these two concepts. (Clarke, 2000) Attempts have though been made to find commonalities in the
definitions of both safety culture and safety climate in order to find consensus regarding the concepts.

This master’s thesis included a safety climate survey at AkzoNobel Site Stenungsund. AkzoNobel is a major
producer of specialty chemicals and the largest global paint and coating company. As a part of AkzoNobel’s
continuous safety work is there a strong focus on improving and strengthening the safety culture at all
business units and sub-business units in order to reduce accidents. To improve a safety culture it is important
to clarify two things. Firstly, the concept of safety culture must be clarified and defined so that everyone
understands what the company wants to improve. Secondly, the existing level of the safety culture and its
“problem areas” also has to be identified in order to define the starting point for the improvement work.
Identifying the level of a safety culture is difficult and takes a long time. It is therefore more common to
evaluate safety climate which gives a “snap-shot” and an indication of the safety culture. (Canso, 2008) The
focus of this master’s thesis therefore mainly concerns the evaluation of the safety climate at AkzoNobel Site
Stenungsund. Because of the variety of content in today’s safety culture and safety climate definitions, there
is a need for common definitions of the concepts that everyone at AkzoNobel Site Stenungsund is familiar
with and can refer to.

In 2008, an external team performed a safety revision at AkzoNobel Site Stenungsund. The safety revision
report concluded, among other things, that: (Jacobsson & Akselsson, 2008)

safety is at focus at AkzoNobel Site Stenungsund.

there is a high awareness among the employees.

great resources are put aside for safety work.

the management both in Stenungsund and further up in the organization has a strong focus on safety.
sub-cultures exists at AkzoNobel Site Stenungsund.

the cultures at Akzo Nobel Functional Chemicals AB and Akzo Nobel Surface Chemistry AB are
different.

sub-cultures within Akzo Nobel Functional Chemicals AB exists.

sub-cultures between different shift teams at Akzo Nobel Functional Chemicals AB exist.

The safety revision did only conclude that sub-cultures exist but not the level of these. It is important to
evaluate the level of the overall safety culture and the sub-cultures at AkzoNobel Site Stenungsund in order
to improve them.



The problems that this master’s thesis will focus on can be summarized into three parts as presented below:

1. There is a need for a safety culture and a safety climate definition that everyone at AkzoNobel is
familiar with and can refer to.

2. There is a need for an evaluation of the level of safety culture at AkzoNobel.

3. There is a need of specific recommendation on what to do in order to improve the safety culture and
the safety climate.

As mentioned before, this master’s thesis will mainly focus on the evaluation of the safety climate and not
directly evaluate the safety culture. The level of a safety climate will though give an indication and an
indirect evaluation of the level of safety culture. (Canso, 2008)

1.1. Aim of this master’s thesis
The aim of this master’s thesis is to evaluate the safety climate at both Akzo Nobel Functional Chemicals
AB and Akzo Nobel Surface Chemistry AB at AkzoNobel Site Stenungsund. After the evaluation, a
comparison between the two companies will be made. Suggestions for improvement of the existing safety
climate will be developed for both companies. The goal with this master’s thesis is that its result will
contribute to an improvement of the existing safety climate and an improved awareness around safety at both
companies.

In order to fulfil the aim a set of research questions has been specified. The questions are:

e What level of safety climate do Akzo Nobel Functional Chemicals AB and Akzo Nobel Surface
Chemistry AB at AkzoNobel Site Stenungsund have and are there any differences in the level of
safety climate between the two companies?

o Do any sub-climates exist within the two companies and what level do they have?

o Does the level of safety climate vary with any factors that can be found in the background questions
in the questionnaire used for the evaluation?

e \What needs to be improved in ordered to increase the level of safety climate?

A definition of safety culture and safety climate will also be developed in order to clarify the concepts for the
employees of AkzoNobel Site Stenungsund. The proposed definitions will be based on previous research and
partly on the results from the evaluation. The definition will also be applicable for all of AkzoNobel’s
companies.

1.2. Delimitations

The scientific focus of this thesis will mainly concern safety climate. The study will be limited to only
include employees of AkzoNobel that are working at AkzoNobel Site Stenungsund, all together including
approximately 300 persons (the exact number is not presented due to confidentiality reasons). The evaluation
of the safety climate will be made by using a questionnaire and interviews. The questionnaire will not be
developed as a part of the work but will be chosen after a literature review. The software used to generate the
results will not be developed as part of the work. Implementation of the recommended improvements will
also not be included in the work.

1.3. Outline of the report
Introduction
This chapter presents background information about safety culture, safety climate and AkzoNobel. The
problems that this master’s thesis focuses on as well as the aim and the research questions of the thesis are
also specified in this chapter. The delimitations and the outline of the report are also described.

Company descriptions

A brief description of AkzoNobel is presented in this chapter. The two companies which have been a part of
this study, Akzo Nobel Functional Chemicals AB and Akzo Nobel Surface Chemistry AB, are also
presented. Ethylene Amines, which is the sub-unit of Akzo Nobel Functional Chemicals AB operating at
AkzoNobel Site Stenungsund, is also described.



Theory

This chapter describes and defines the concepts of organizational culture, safety culture and safety climate.
The relationship between organizational culture and safety culture as well as between safety culture and
safety climate are assessed. Methods for evaluating safety culture and safety climate and the benefits of a
good safety culture and safety climate are also presented.

Methodology

The methodologies used for evaluating the safety climate at AkzoNobel Site Stenungsund are described in
this chapter. The methodologies concern the data collection through a questionnaire (NOSACQ-50) and
interviews but also the data analysis.

Results

The results from the survey and from the interviews are presented in this chapter. The level of safety climate
within different groups at AkzoNobel Site Stenungsund, e.g. age, gender and tenure at AkzoNobel Site
Stenungsund, are presented. The employees understanding of the term safety culture is also declared.

Discussion

This chapter begins with a discussion concering the methodology used for the evaluation of the safety
climate at AkzoNobel Site Stenungsund. The results obtained from the evaluation and how they relate to
previous research are also discussed in this chapter.

Conclusions
The conclusions of this master’s thesis are presented in this chapter. The conclusions are based on the theory
and the results presented in this master’s thesis.

Recommendations
Recommendations and suggestions of how the safety culture and safety climate at AkzoNobel Site
Stenungsund can be improved are presented in this chapter. Potential research areas are also suggested.

References
The references used in this master’s thesis are listed in this chapter.

Appendix
Additional figures, tables and calculation examples are presented in appendix.



2. Company descriptions

AkzoNobel is the largest global paint and coating company and a major producer of specialty chemicals.
They have approximately 55 000 employees working in more than 80 countries. About 3 600 of the
employees are working in Sweden. AkzoNobel has three business units, Performance Coatings, Specialty
Chemicals and Decorative Paintings. (AkzoNobel, 2011; AkzoNobel, 2011d) These business units have in
turn sub-business units, see figure 1. The two companies that have been included in this study are Akzo
Nobel Surface Chemistry AB and Ethylene Amines (a sub-unit of Akzo Nobel Functional Chemicals AB),
both operating at AkzoNobel Site Stenungsund. These two companies have been coloured dark blue in
figure 1.

AkzoNobel

L}
Decorative Performance Specialty . .
Paintings Coatings Chemicals Business unitto AkzoNobel

1
L} L| || 1
Functional Industrial Fulp and Pape Surface Chemicals Sub-businessunitto Akzo Nobel
Chemicals Chemicals Chemicals Chemistry Pakistan |[RE— Specialty Chemicals AB

|_ Etl‘ly_lene Sub-businessunit to Akzo Nobel
Amines Functional Chemicals AB

Figure 1. A simplified organizational chart of AkzoNobel.

2.1. Akzo Nobel Functional Chemicals AB
Akzo Nobel Functional Chemicals AB (Akzo Nobel FC) manufactures chemicals, intermediates and high-
tech chemicals. Some of the chemicals produced are ethylene amines, chelating agents, cellulose derivates,
salt products, sulfur products and polysulfides. The final products are used worldwide in everyday products
such as bakery products and cosmetics. Akzo Nobel FC has eight sub-business units: Cellulosic Specialities,
Chelates, Cross Linking Peroxides- Thermoset Chemicals & Polymer Additives (XTP), Elotex, Ethylene
Amines, High Polymer, Salt Specialties and Sulphur Derivates. (AkzoNobel, 2011c)

2.1.1. Ethylene Amines

The sub-unit Ethylene Amines is a world leader in the production of ethylene amines and ethanolamines and
also a producer of glycols. Ethylene amines are extremely reactive molecules. This makes them a versatile
tool for building new molecules for a wide range of applications such as paints and asphalt adhesives.
Ethanolamines are used extensively in the manufacture of detergents, in gas sweetening, textile additives,
lubricants, cutting oil, surface coatings, in polyols for polyurethanes, in cyanide-free electroplating,
pharmaceuticals and several other applications. The glycols produced are used in dying aids and explosives
among other things. More details concerning some of the main applications for each product produced at
Ethylene Amines can be found in appendix 1, figure 22, 23, 24, 25 and 26. (AkzoNobel, 2008a)

Ethylene oxide (EO) is a key raw material in many of the products produced at Ethylene Amines. At
AkzoNobel Site Stenungsund, ethylene oxide is produced continuously in the ethylene oxide plant according
to de schematic presented in appendix 2, figure 27. Ethylene oxide is then transported to for example the
amine plant. The amine plant has mainly two continuous production processes, the ethanolamines process
and the ethylene amines process. Ethanol amines are produced when ethylene oxide reacts with ammonia.
Ethylene amines are then produced when some of the ethanol amines (mono-ethanol amine) reacts with
ammonia. Appendix 2, figure 28, presents a schematic overview of the processes at the amines plant.
(AkzoNobel, 2008b)



2.2.  Akzo Nobel Surface Chemistry AB
Akzo Nobel Surface Chemistry AB (Akzo Nobel SC) is one of the world’s leading suppliers of specialty
surfactants. Their products range from formulations for industrial and household cleaning to pelleting aids
for animal feed, systems for road paving, flotation agents for the purification of minerals and personal care.
(AkzoNobel, 2011b)

The Surface Chemistry plant at AkzoNobel Site Stenungsund produces surface active agents, surfactants,
using two manufacturing and refinement units called EMU and STF. Some 150 different raw materials,
largely consisting of renewable vegetable and animal fats and oils, are used to manufacture approximately
300 different end-products. These products are then used as functional ingredients in products ranging from
biofules, detergents, asphalt and additives. (AkzoNobel, 2008b)

EMU has a reactor system for alkoxylation in which fatty amides, alcohols, amines and fatty acids react with
ethylene oxide or propylene oxide in four parallel reactors. At STF, three separate lines are used in the
production, the specialty line, the calcium line and the neutralization line. A large number of reactions are
carried out batch-wise and often in several steps according to the schematic in appendix 3, figure 29.
(AkzoNobel, 2008b)



3. Theory

This chapter describes and defines the concepts of organizational culture, safety culture and safety climate.
The relationship between organizational culture and safety culture as well as between safety culture and
safety climate are explained. Methods for evaluating safety culture and safety climate and the benefits of a
good safety culture and safety climate are also presented.

3.1. Organizational culture

The concept of safety culture has it origin in the concept of organizational culture. (Nordén-Hagg, 2010) In
order to understand what safety culture is it is therefore important to understand the concept of
organizational culture. The concept of organizational culture was truly developed during the 1970s even
though the ideas already existed. Unfortunately, no standard definition of organizational culture has yet been
developed and accepted. In fact, there is a controversy among scientists today whether organizational culture
is something an organization “is” or something an organization ‘“has”. The former view considers
organizational culture as a way of describing the organization. This approach is often preferred by academics
and social scientists. The latter view implies that culture is a variable that can be changed. This approached is
often favoured by managers and management consultants. (Reason, 1997; Davies, Nutley, & Mannion, 2000;
Nordén-Héagg, 2010)

Verbeke, Volgering and Hessels (1998) reviewed 54 definitions of organizational culture in order to compare
common terms of the concept. Parts of their results are presented in table 1. As can be seen in table 1, the
content of the investigated definitions vary significantly.

Table 1. Category frequencies of 54 organizational culture definitions.(The table is adapted from
Verbeke et al., 1998, table 1)

Category Frequency
Members 40
Shared 40
Values 30
Organization 28
Behaviour 27
Beliefs 23
Patterns 21
Norms 17
Learned 16
Way 15
Meanings 15
System 12
Assumptions 11
Social 1
Set 9
Practices 8
Understandings 7

The definition of safety culture proposed later in this master’s thesis is partly based on previous research of
Cooper (2000), Schein (2010), Guldenmund (2010) and Reason (1997). Their definitions of organizational
culture are therefore presented below in order to give better understanding of their theories. The bold words
are words that can be related to Verbeke et al. (1998) findings presented in table 1.

Cooper (2000) defines organizational culture as follows:

“Organisational culture is a concept often used to describe shared corporate values that affect and influence
members’ attitudes and behaviours” (p.111)



Guldenmund (2010) presents a framework for safety culture which he has based on Schein’s research and
therefore also partly on Schein’s definition of organizational culture. Schein (2010) defines organizational
culture as:

“..a pattern of shared basic assumptions 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.18)

Reason (1997) defines organizational culture as:

“Shared values (what is important) and beliefs (how things work) that interact with an organization’s
structures and control systems to produce behavioural norms (the way we do things around here)” (p. 192)

3.2. Safety culture
The term safety culture was introduced by the International Nuclear Safety Group (INSAG) in a report
(INSAG-1) concerning the Chernobyl accident, in 1986. The term safety culture was then further expanded
in another INSAG report (INSAG-3) in 1988. INSAG-3 refers to safety culture as follows: (INSAG-12,
1999)

“The phrase safety culture refers to a very general matter, the personal dedication and accountability of all
individuals engaged in any activity which has a bearing on the safety of nuclear power plants” (p.12)

The presented concept of safety culture was then left open for interpretation without any reference to
literature. The lack of theoretical background together with the fact that the concept was not based on
organizational culture theory has lead to a development of numerous definitions of safety culture. In fact,
both the definition of safety culture and its relationship to organizational culture is something that is not yet
agreed on. (Choudhry, Fang, & Mohamed, 2007; Guldenmund, 2010)

In 1991, the concept of safety culture was further developed and described in detail in yet another INSAG
report (INSAG-4). Safety culture was then defined as follows: (INSAG-4, 1991)

“Safety culture is that assembly of characteristics and attitudes in organizations and individuals which
establishes that, as an overriding priority, nuclear plant safety issues receive the attention warranted by
their significance” (p.1)

Choudhry et al. (2007) illuminates two conclusions that can be drawn from this definition. The first
conclusion is that safety culture refers to both good safety attitudes as well as to a good safety management.
The other conclusion is that safety has the highest priority in a good safety culture. (Choudhry et al., 2007) It
can also be concluded that the definition only refers to nuclear plant safety issues. Whether this is suitable or
not can be argued since there are far more organizations than nuclear plants dealing with safety issues.

As mentioned before, numerous definitions of safety culture exist today. Some of them are presented in table
2 in order to give an understanding of their variety. (Choudhry et al., 2007, table 2) As can be seen in table 2,
there is significant variations when comparing these definitions. For instance, some of the definitions focus
more on attitudes and behaviours while other refers to beliefs and norms.

Table 2. Examples of safety culture definitions and their original references. (The table is adapted
from Choudry et al., 2007, table 2)

Original reference Definition of safety culture

Hennedy and Kirwan (1998) | “An abstract concept, which is underpinned by the amalgamation of
individual and group perceptions, thought processes, feelings and
behaviors, which in turn gives rise to the particular way of doing
things in the organization. It is a sub-element of the overall
organizational culture”

Hale (2000) “the attitudes, beliefs and perceptions shared by natural groups as
defining norms and values, which determine how they act and react
in relation to risks and risk control systems”




Glendon and Stanton (2000) | “Comprises attitudes, behaviors, norms and values, personal
responsibilities as well as human resources features such as training
and development”

Guldenmund (2000) “Those aspects of the organizational culture which will impact on
attitudes and behavior related to increasing or decreasing risk”
Cooper (2000) “Culture is ‘the product of multiple goal-directed interactions

between people (psychological), jobs (behavioral) and the
organization (situational); while safety culture is ‘that observable
degree of effort by which all organizational members directs their
attention and actions toward improving safety on a daily basis’”

Mohamed (2003) “A sub-facet of organizational culture, which affects workers’
attitudes and behavior in relation to an organization’s on-going
safety performance”

Richter and Koch (2004) “Shared and learned meanings, experiences and interpretations of

work and safety - expressed partially symbolically — which guide
people’s actions towards risk, accidents and prevention”

Fang et al. (2006) “A set of prevailing indicators, beliefs and values that the
organization owns in safety”

Reason (1997) believes that a useful definition of safety culture is the one given by UK’s Health and Safety
Commission. This definition has also been adopted by the Advisory Committee for Safety in Nuclear
Installations. This definition defines safety culture as follows: (Reason, 1997)

“The safety culture of an organization is the product of individual and group values, attitudes, competencies,
and patterns of behaviour that determine the commitment to, and the style and proficiency of, an
organization’s health and safety programmes. Organizations with a positive safety culture are characterized
by communications founded on mutual trust, by shared perceptions of the importance of safety, and by
confidence in the efficiency of preventive measure”(p.194)

Guldenmund (2010) redefines safety culture after his review of safety culture literature. He then defines
safety culture as:

“...those aspects of the organizational culture which will impact on attitudes and behaviour related to
increasing or decreasing risk.” (p. 51)

One of the commonly used definitions and perhaps the shortest one is the one presented by the Confederation
of British Industry (CBI) which summarizes safety culture as: (HSE, 2005 cited by CBI, 1991)

“the way we do things around here”

As a result of the lack of consistency in the definitions of safety culture has several studies been conducted in
order to define and provide a better understanding of the concept. In a number of these studies, several
definitions of safety culture were reviewed in the search for commonalities. In a study of this character,
Wiegmann, Zhang, von Thaden, Sharma and Mitchell (2002a) found the following commonalities.

o “Safety culture is a concept defined at the group level or higher, which refers to the shared values
among all the group or organization members.

o Safety culture is concerned with formal safety issues in an organization, and closely related to, but

not restricted to, the management and supervisory systems.

Safety culture emphasizes the contribution from everyone at every level of an organization.

The safety culture of an organization has an impact on its members’ behavior at work.

Safety culture is usually reflected in the contingency between reward system and safety performance.

Safety culture is reflected in an organization’s willingness to develop and learn from errors,

incidents, and accidents.

o Safety culture is relatively enduring, stable and resistant to change.” (p. 5)



In the same study, a general definition of safety culture was defined based on the previously mentioned
commonalities. This definition defines safety culture as follows: (Wiegmann et al., 2002a)

“Safety culture is the enduring value and priority placed on worker and public safety by everyone in every
group at every level of an organization. It refers to the extent to which individuals and groups will commit to
personal responsibility for safety, act to preserve, enhance and communicate safety concerns, strive to
actively learn, adapt and modify (both individual and organizational) behavior based on lessons learned
from mistakes, and be rewarded in a manner consistent with these values.” (p. 8)

In a similar study performed by CANSO (the Civil Air Navigation Services Organisation) Safety Culture
Workgroup (CSCWG) where a number of safety culture definitions reviewed. They identified the following
elements as important for, what they believe is, a good definition of safety culture: (Canso, 2008)

e A safety culture definition should recognize that safety culture reflects individual, group and
organizational attitude, norms and behaviours.

o A safety culture definition must recognize that safety culture is reflected in the value of safety,
priority of safety and commitment to safety.

o A safety culture definition should also address the fact that a safety culture is demonstrated through
attitudes, accepted norms and behaviours.

CSCWG also identified that a definition of safety culture should be related directly to the safe provision of
air navigation. It should though be noticed that this is what CSCWG identified as important for a safety
culture definition which is going to be used by CANSO. Based on these findings CANSO proposed a new
definition as follows: (Canso, 2008)

“Safety culture refers to the enduring value, priority and commitment placed on safety by every individual
and every group at every level of the organization. Safety culture reflects the individual, group and
organizational attitudes, norms and behaviours related to the safe provision of air navigation services. ”

(p. 1)

As with the definition of safety culture presented in INSAG-4 (1991), this definition is also limited to one
sector and can therefore not be used as a global and/or standard definition.

3.2.1. The components of a safety culture
The components of safety culture is also a topic that scientist has not yet agreed on. This master’s thesis is
based on the concepts of safety culture described by Cooper (2000), Guldenmund (2010) and Reason (1997).
The report has been limited to only describe the models used in this master’s thesis even though other
models exist.

Cooper (2000) refers to Bandura’s (1986)model of reciprocal determinism when he describes safety culture.
The model consists of three interrelated aspects of safety culture, the psychological aspects, the behavioural
aspects and the situational aspects. The psychological aspects of a safety culture refer to the safety climate or
with other words “how people feel” about safety and safety management systems. According to Cooper
(2000), this aspect concern individual and group values as well as attitudes and perceptions of safety. Safety
climate has though been defined in several ways in literature and not all definitions include values, attitudes
and perceptions. Safety climate and the definitions of it are discussed later in this master’s thesis. The
behavioural aspects of a safety culture are concerned with “what people do”. This includes safety-related
activities, actions and behaviours but also the managements’ commitment to safety. The situational aspects
refer to “what the organization has”. This includes e.g. policies, procedures, regulations, organizational
structures, management systems, control systems and communication systems. An overview of the concept
can be found in figure 2. (Cooper, 2000; HSE, 2005; Canso, 2008) According to Cooper (2000) is Bandura’s
(1986) reciprocal model the perfect model to use when analyzing safety culture.



Safety Culture

Psychological Aspects

”"How people feel”

Can be described as the
“safety climate”. This aspect
concern individual and group
values as well as atfitudes and

perceptions of safety.

Figure 2. The three aspect of a safety culture presented by Cooper (2000). (The figure is adapted from

Canso, 2008, figure 3)

Guldenmund (2010) proposed a framework for safety culture based on Schein’s (1992) model of
organizational culture. Guldenmund states that safety culture consists of a core of basic assumptions with
surrounding layers of espoused values and artefacts. The surrounding layers are specific to safety and
equated with the safety climate. Both the espoused values and the artefacts can be evaluated quantitatively
and are considered less stable compared to the core of basic assumptions. This framework of safety culture is

Behavioural Aspects
”What people do”

This aspect concern safety-
related activities, actions and
behaviours but also the
managements’ commitment
to safety.

illustrated in figure 3. (Lardner, 2003; Guldenmund, 2010)
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Figure 3. An illustration of Guldenmund s model of safety culture.
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Schein (2010) defines basic assumptions as “the implicit assumptions that actually guide behaviour, that tell
group members how to perceive, think about, and feel about things”. He also states that such assumptions
“have become so taken for granted that one finds little variation within a cultural unit”.(Schein, 2010) The
basic assumptions can have a more general character and does not have to be specifically related to safety.
For example, if an organization’s rules are considered futile then will also safety rules will be futile.
(Lardner, 2003; Guldenmund, 2010)

In contrast to basic assumptions, espoused values of a safety culture are specifically related to safety. The
espoused values refer to all values that are verbally propagated by the organization and in practice to the
attitudes of the groups’ members. Policies, manuals, formal statements, accident and incident reports as well
as job descriptions are all examples of espoused values. (Lardner, 2003; Guldenmund, 2010; Schein, 2010)
Artefacts of a safety culture are also specifically related to safety. Schein (2010) states that artefact:

“...includes all the phenomena that you would see, hear and feel when you encounter a new group with an
unfamiliar culture. Artifacts include the visible products of the group, such as the architecture of its physical
environment; its language; its technology and products; its artistic creations; its style, as embodied in
clothing, manners of address, and emotional displays; its myths and stories told about the organization; its
published lists of values; and its observable rituals and ceremonies” ( p. 23)

Reason (1997) proposed another view of safety culture. He suggests that a safety culture is built up by four
sub-cultures, a just culture, a reporting culture, a learning culture and a flexible culture. According to him
these four sub-cultures create an informed culture which is equal to a safety culture. This is illustrated in
figure 4. It should though be noticed that a safety culture is more than just the sum of its four sub-cultures.
(Reason, 1997)

Informed Culture

Safety Culture

Just Reporting | Learning Flexible
Culture Culture Culture Culture

Figure 4. An illustration of the concept of safety culture suggested by Reason (1997).

A just culture is a culture based on trust and justice. The members of a just culture are both encouraged and
rewarded for providing safety related information and they trust the organization enough to do so. It is also
clearly underst