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A framework to measure safety culture maturity in the Brazilian oil and gas companies was formulated
based on the model of Hudson (2001). Following a review of the safety culture literature, a questionnaire
was designed to measure five aspects of organisational safety indicative of five levels of cultural maturity.
The questionnaire was completed by the safety managers of 23 petrochemical companies based in Cam-
acari, Bahia, Brazil and they were interviewed one month later. The reliability of the questionnaire was
tested by asking the same questions in an interview and comparing the results (alternate forms reliabil-
ity). The correlation coefficients between the questionnaire and interview scores on each dimension ran-
ged from r=0.7 to 0.9, demonstrating good reliability of the measures used. The research findings
demonstrated that the 23 companies studied showed characteristics of different levels of safety culture
maturity. Most scores were at the level of proactive. The model of Hudson (2001) and the revised frame-
work and questionnaire were found to be practical to use, making it possible to identify levels of safety
culture maturity in the context of the Brazilian petrochemical industry.
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1. Introduction

Despite Brazil having one of the major oil and gas companies in
the world and the largest integrated industrial complex in the
southern hemisphere, there is no theoretical or empirical research
on safety culture in industry in the country. The research reported
here has the aim of designing a framework and measurement tool
to identify stages of safety culture maturity for application in Bra-
zilian industry. It is known that national culture influences organ-
isational culture (Hofstede and Hofstede, 2005). However, Mearns
and Yule (2008) argue that there is little research on the influence
of national culture on safety culture. Furthermore safety culture
studies have been typically carried out in Western environments
(Guldenmund, 2000) and we have little to guide us when we step
outside the comfort zone of the Western cultural environment that
has been studied in some detail (Hudson, 2007).

In the research reported here, the concept of safety culture
adopted was that of Hopkins (2005) who proposed that safety cul-
ture is about organisational collective practices and is a character-
istic of groups and of organisations. He argues that it is more useful
than the idea of culture as values, because it provides a practical
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way to bring about culture change. This view of safety culture rein-
forces the idea that culture is specific to a group or an organisation,
since the practices in one organisation are unlikely to be relevant
in their entirety to another. This research focused on aspects that
reflect what the organisation has, such as strategic plans and action
plans that integrate safety into all aspects of an organisation’s
activities, presence and quality of the organisation’s risk control
systems, presence and quality of an organisation’s safety manage-
ment information system, the extent to which an organisation’s
safety management systems are reviewed and the extent to which
every employee receives high quality integrated job and safety
training, which are the elements that constitute a good foundation
for safety in an organisation (IAEA, 2002a). These aspects were ana-
lyzed initially from collected data from safety managers, the proper
people in organisations to provide information about them.

One approach to understanding industrial safety culture is the
safety culture maturity model which focuses on these organisa-
tional characteristics and which may be suitable for cultural adap-
tation in Brazil. In order to test the applicability of this model 23
national and multi-national petrochemical companies based in
the integrated industrial complex were chosen.

2. Safety culture maturity models

According to Schein (2004a), there are three stages of organisa-
tional culture evolution: Founding and Early Growth, Midlife and
Maturity/Decline. In an organisation’s Founding and Early Growth
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stage, the main cultural thrust comes from the founders and their
assumptions. At the midlife stage, the leaderships do not have
same options as the founder and owners. At this stage, the culture
defines leadership more than leadership creates culture, all organ-
isations undergo a process of differentiation as they grow and can
work on subculture, and the objective is to socialize the culture. At
the Maturity/Decline stage, the continued success creates strongly
held shared assumptions and thus a strong culture. Each stage re-
quires different culture change mechanisms and different leader-
ship requirements.

Westrum (1993, 2004) created a model to identify types of
organisational culture based on how an organisation processes
information. In his model, there are three types of culture: Patho-
logical, Bureaucratic and Generative. He considers the flow of
information the most critical issue for organisation safety.

According to the International Atomic Energy Agency (IAEA,
2002a), three stages of development of safety culture seem to oc-
cur in organisations. Each stage involves a different awareness of
the effect on safety of human behaviour and attitudes. The charac-
teristics of each stage are described below. They may be used by an
organisation to diagnose which stage reflects its current state most
accurately.

At stage 1, an organisation sees safety as an external require-
ment and not as an aspect of conduct that will allow it to succeed.
The external requirements are those of government, the legal
framework and the regulatory bodies. There is little awareness of
the behavioural and attitudinal aspects of safety. Safety is seen as
a technical issue, to be achieved by compliance with rules and
regulations.

An organisation at stage 2 considers safety to be an important
organisational goal, even in the absence of external requirements.
Although there is growing awareness of behavioural issues, this as-
pect is largely missing from safety management, which generally
concentrates on technical and procedural solutions. Safety is dealt
with in terms of targets or goals, with accountabilities for achieving
the goals specified. organisations at this stage often discover that
after a period of time, when safety trends have improved, a plateau
is reached. At stage 3 an organisation has adopted the idea of con-
tinuous improvement and applied the concept to safety. There is a
strong emphasis on communication, training, management style
and improving efficiency and effectiveness. People within the orga-
nisation understand the impact of cultural issues on safety. The
three stages should not be considered as totally distinct. It is possi-
ble for an organisation, at any one time, to exhibit characteristics
associated with several, or all, of the stages (IAEA, 2002a).

Fleming (2001) developed a model of maturity of safety culture
with the objective of helping organisations identify the level of
maturity of their safety culture. His model was based on the capa-
bility maturity models used in software engineering organisations
and has five levels of maturity: emerging, managing, involving,
cooperating and continually. There are ten elements namely man-
agement commitment and visibility; communication; productivity
versus safety; learning organisation; safety resources; participa-
tion; shared perceptions about safety; trust; industrial relations
job satisfaction and training. An organisation’s level of safety cul-
ture maturity is determined on the basis of the ratings on these
elements. Deciding which level is most appropriate is based on
the average level achieved by the organisation being evaluated. It
is proposed that organisations progress sequentially through the
five levels, by building on the strengths and removing the weak-
nesses of the previous level. Fleming’s (2001) safety culture matu-
rity model is only of relevance to organisations that fulfil a number
of specific criteria that include:

e An adequate Safety Management System.
e Technical failures are not causing the majority of accidents.

e The company is compliant with health and safety law.
e Safety is not driven by the avoidance of prosecution but by the
desire to prevent accidents.

Both Fleming’s (2001) safety culture maturity model and stages
of maturity of safety culture proposed by IAEA (2002a) were devel-
oped as a diagnostic tool. Yet they are models that lack empirical
evidence to support them, since, no available data indicates that
all organisations follow a sequential maturation and also that the
use of averages to determine the level of maturity is appropriate.
Fleming (2001) himself cautions that his safety culture maturity
requires a significant amount of research before it can be used in
this way.

Hudson (2001) also proposed a safety culture maturity model,
based on the one originally developed by Westrum (1993) for
the evolution of safety culture from the Pathological first stage
through to an idealistic end-stage called Generative. Two addi-
tional levels, reactive and proactive, were initially proposed by
Reason (1997) as extensions of Westrum'’s original typology. The
model extended to five stages in a sequence and replacing the
bureaucratic label with calculative. Fig. 1 shows the developmental
stages of Hudson’s (2001) model.

The descriptions of each stage of development of safety culture
according to Hudson (2003) are as follows:

Pathological: safety is a problem caused by workers. The main
drivers are the business and a desire not to get caught by the
regulator.

Reactive: organisations start to take safety seriously but there is
only action after incidents.

Calculative: safety is driven by management systems, with
much collection of data. Safety is still primarily driven by man-
agement and imposed rather than looked for by the workforce.
Proactive: with improved performance, the unexpected is a
challenge. Workforce involvement starts to move the initiative
away from a purely top down approach.

Generative: there is active participation at all levels. Safety is
perceived to be an inherent part of the business. Organisations
are characterised by chronic unease as a counter to
complacency.

Parker et al. (2006) then designed a framework that could be
used by organisations to understand their safety culture maturity
using Hudson’s (2001) model. The framework was developed
through interviews with 26 senior oil executives working in a
range of multi-national oil companies and contracting companies.
Interviewees were asked to describe how an oil company would
function in terms of 11 tangible and seven less tangible aspects
of safety culture following a distinction pointed out by Zohar
(2000). Tangible or concrete aspects included the system for
benchmarking and auditing safety performance, and the way in
which work is formally planned. Less tangible or abstract aspects
involved the perceptions of the workforce.

They broke down the qualitative descriptions of this framework
into their constituent statements and used them to develop a ques-
tionnaire to investigate workforce perceptions of safety culture
(Lawrie et al., 2006). Fifty-nine out of 500 employees (11.8%) par-
ticipated in the study which took place at a refinery and chemical
plant. According to the authors, the responses of the questionnaire
allowed an assessment of how far the statements formed statisti-
cally coherent factors and results showed that some, but not all,
of the descriptions of the levels of safety culture were statistically
reliable when broken down and submitted to principal compo-
nents analysis. In general, the items grouped together in ways that
did not contradict the 5-level framework. In other words, the
respondents did not perceive features from the more advanced
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GENERATIVE
Safety is how we do business
round here

/

Increasing

We work on the problems that we

PROACTIVE

still find

Informedness

/

CALCULATIVE
We have systems in place to
manage all hazards

/

REACTIVE

time we have accident

Safety is important; we do a lot every

Increasing
Trust

/

PATHOLOGICAL
Who are as long as we’re
not caught

Fig. 1. Safety culture model of Hudson (2001).

levels of safety culture (generative and proactive) associated with a
less advanced level (reactive and pathological).

Geert Hosfstede conducted one of the most influential studies
on national and organisational culture based on work at IBM in
more than fifty countries around the world. The empirical analysis
resulted in a concise framework of dimensions for differentiating
national culture (Hofstede and Hofstede, 2005). The five dimen-
sions found to differentiate national culture groups were: Power
Distance, Uncertainty Avoidance, Individualism/Collectivism, Mas-
culinity/Femininity and Long-term Orientation (added later when
the study was extended to cultures of the Far East). He found that
multi-national companies develop a hybrid culture that reflects at
the same time both the multi-national and the national cultures.
Therefore, the national culture impacts on the organisational
culture.

According to Hofstede and Hofstede (2005), in general, South
American culture, like in Brazil, has high Power Distance, strong
Uncertainty Avoidance and Collectivism. In contrast, Western cul-
ture, such as in Great Britain has opposite characteristics, as fol-
lows: low Power Distance, weak Uncertainty Avoidance and
Individualism. Both South American and Western culture are more
Masculinity than Femininity. Brazilian culture concerning Mascu-
linity/Femininity is undefined. In high Power Distance cultures,
superiors are encouraged to wield and exercise power. Subordi-
nates are expected to be passive, the organisation is hierarchical
and decision-making is decentralised. In low Power Distance cul-
tures, however, there is a closer relationship between supervisors
and subordinates, organisational structures are flatter and subordi-
nates are more involved in decision-making. Individualism, every-
one is expected to look after him or herself, as opposed to
Collectivism, where strong cohesive groups protect and support
their members. Masculinity, where people value money, material
success and progress over relationships versus Femininity, where
people value other people and relationships over material success.

Mearns and Yule (2008) found in a study carried out in a multi-
national engineering organisation operating in six countries that,
in many ways, the values of globalization, embodied by manage-
ment practices that are largely uniform across national contexts

are stronger than locally-held cultural values in determining
behaviour within a prescribed environment.

The framework from Hudson’s (2001) safety culture maturity
model has been applied in petrochemical, oil and health care com-
panies; however, it has been applied in countries such as Oman
(Hudson and Willekes, 2000) and the United Kingdom (Hudson,
2007) with national cultures which are very different from Brazil-
ian culture. The present study thus focuses on answering the fol-
lowing question: Is Hudson’s (2001) safety culture model also
suitable for adaptation for a country like Brazil?

3. Developing the framework

The model of culture maturity used in this research was based
on that developed by Hudson (2001). This model is more suitable
for use in Brazil than Fleming’s (2001) model because the latter’s
criteria (e.g. an adequate Safety Management System, technical
failures not causing the majority of accidents, the company is com-
pliant with health and safety law) constrain it for general use in
Brazil. The three stages of development of safety culture of the
IAEA (2002a) are not sufficiently comprehensive. Hudson’s model
was slightly modified, by renaming the calculative stage as bureau-
cratic (as in Westrum'’s (1993) model) and the generative stage as
sustainable, because these terms are easier to understand and
more familiar to safety managers in Brazil.

A framework to identify the stages of maturity of an organisa-
tion’s safety culture was built from Hudson’s (2001) model and
from the five dimensions described below. The framework of Par-
ker et al. (2006) was not used because it is very long with 18
dimensions and would be impractical to manage.

The dimensions that form the framework to identify the stages
of maturity of safety culture in organisations were chosen from the
literature on safety culture. A literature review of 19 studies (Chey-
ne et al.,, 1998; Cox and Cheyne, 2000; Davies et al., 2001; Dejoy
et al.,, 2004; Ek et al., 2007; Fleming, 2001; Flin et al., 2000; Garcia
et al., 2004; Glendon and Stanton, 2000; Hahn and Murphy, 2007;
Mearns et al., 2001, 2003; Neal et al., 2000; Reason, 1997; Rundmao,
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2000; Rundmo and Hale, 2003; Varonen and Mattila, 2000; Wil-
liamson et al., 1997; Zohar, 1980) of safety culture was conducted
to identify the component dimensions of which the most fre-
quently cited were chosen. It is unlikely these will exactly repre-
sent all the dimensions of the concept of safety culture. However,
to attempt to represent all dimensions of one theoretical concept
in a single measurement would be impossible. The five dimensions
chosen were used both by Fleming’s (2001) model and by Parker
et al.’s (2006) framework.

The description for each of the five dimensions was derived
from the literature as shown below:

Information: describes an organisation which has a formal sys-
tem that allows its employees to inform about any near misses
and accidents and the confidence the employees have in the
organisation, thus feeling comfortable enough to report these.
These are essential aspects of an informed culture and a just
culture (Reason, 1997). It also describes which indicators the
organisation has in order to improve the performance of safety
at the workplace (Hudson, 2003; IAEA, 2002b).

Organisational Learning involves the way the organisation deals
with the information, how the organisation analyses the acci-
dents and near misses at the workplace, as well as if the orga-
nisation keeps the employees informed about these events
(IAEA, 2002b; Reason, 1997).

Involvement: describes how the organisation leads the employ-
ees to a growing participation in safety issues, in accident anal-
ysis and in reviewing procedures and rules. It also includes if
the employees participate in safety committees and safety
meetings (Choudhry et al., 2007; Gordon et al., 2007).
Communication: describes how, when and what to communicate
regarding safety issues to employees. Also, if there is an open
communication channel between employees and managers. It
also describes if the communication reaches the employees
and is understood by them (Cooper, 1998; Glendon and Stan-
ton, 2000; Mearns et al., 2003; Olive et al., 2006; Westrum,
2004).

Commitment. describes the support given by the organisation as
far as Health and Safety is concerned: planning, priorities, train-
ing, auditing, contractor, rewards, investment, procedures and
teaming. It also describes there is a Health, Safety and Environ-
ment Management System. Truthful commitment means more
than writing political statements to say that Health and Safety
are important, it needs to have coherence between words and
reality (DeJoy et al., 2004; Flin et al., 2000; IAEA, 2002b; Olive
et al., 2006).

The framework describes how each one of the five dimensions
is treated in each one of the five stages of the revised model. This
description was based on the literature (Fleming, 2001; Hudson,
2003; Parker et al., 2006) and on the experience of the researcher
who has worked for the Brazilian government as a safety auditor
for 10 years and has professional experience of 11 years, working
as an engineer for an oil and gas company. Some dimensions have
the same description in different stages because their treatment in
the different stages is the same.

4. Method
4.1. Questionnaire

Each item of the framework was used as a statement to develop
a questionnaire to investigate how each one of five dimensions was
treated in the organisations studied. The number of questions for
each one of five dimensions varied with the number of items in

Table 1
One of the questions with five items for information dimension.

Question 1 - relating to how the unusual events (near miss, accidents. . .)
are reported

The unusual events which occur in the organisation are not reported by the
employees

Only the serious accidents are reported by the employees

All the unusual events which occur in the organisation are reported by the
employees

Most of the unusual events which occur in the organisation are reported by
the employees

Most of the unusual events which occur in the organisation are not
reported by the employees

the framework (see Appendix A). Each item represented one stage:
1 - Pathological, 2 - Reactive, 3 - Bureaucratic, 4 - Proactive and 5
- Sustainable. The questionnaire had 22 questions: 14 questions
with five items and eight questions with four items, hence totalling
102 items. For each question, the respondents were required to se-
lect the item that best represented the position for their company.
Table 1 shows one question with five items relating to the five lev-
els of maturity for the dimension information.

4.2. Pilot test

A pilot test was undertaken by applying the questionnaire with
the proposed framework to five safety managers of five different
petrochemical companies, aiming to check its usefulness and to
avoid misunderstanding. As a result, some minor changes were
made on the framework and in the questionnaire in order to make
it practical and understandable. Appendix A shows the revised ver-
sion of the framework with the description of how each one of five
dimensions is treated at each one of the five stages of maturity of
safety culture.

4.3. Respondents

The questionnaire was sent by email to safety managers of the
10 national and 13 multi-national petrochemical companies of the
Camacari integrated industrial complex. All 23 safety managers an-
swered the questionnaire and returned it to the researcher by
email two months later.

4.4. Alternate forms reliability analysis of the questionnaire —
Interviews

Alternate forms reliability involves comparing two different
versions of the same measure (Dane, 1990). The 23 safety manag-
ers who answered the questionnaire were interviewed by the re-
searcher one month later in order to compare their answers from
the questionnaire. Each interviews lasted 60 min on average. The
scores of each dimension on the questionnaire were obtained from
interviewees’ responses. As the data are non-parametric, Kendall's
tau, 7, (Field, 2005) was used to verify if the scores from question-
naire correlated with the scores from the interview.

The correlations are shown in Table 2. The correlations are be-
tween 0.7 and 0.9 and they are significant, indicating good alter-
nate forms reliability.

5. Results
5.1. Maturity of safety culture

Table 3 shows the percentage of answers from 22 questions for
each one of the five dimensions from 23 safety managers. If we
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Table 2
Correlation between scores from questionnaire and interview.

Dimensions Kendall’ tau, t
Information 0.878"
Organisational Learning 0.929™
Involvement 0.773"
Communication 0.805""
Commitment 0.849™

" Correlation is significant at the 0.01 level.

Table 3
Maturity of safety culture scores for each one of the dimensions.

Pathological Reactive Bureaucratic Proactive Sustainable
(%) (%) (%) (%) (%)

Information 2 0 0 44 54
Organisation 0 0 1 58 41
Learning
Involvement 0 0 4 44 52
Communication 9 0 1 55 35
Commitment 1 4 13 9 73
Table 4

Stages of maturity of multi-national and national company.

Pathological Reactive Bureaucratic Proactive Sustainable

(%) (%) (%) (%) (%)

Multi- 1 2 5 34 58
national

National 3 1 7 48 41

consider the Camacari integrated industrial complex as if it were
one organisation, it presents characteristics from the lowest stage
(pathological) to the highest stage (sustainable) of maturity of
safety culture, although it is clear that the modal (most frequent)
choice is for proactive and sustainable stages.

The information, communication and commitment dimensions
present characteristics of the two extreme stages of maturity:
pathological and sustainable. Besides all dimensions present char-
acteristics from at least three stages (pathological or bureaucratic,
proactive and sustainable) of maturity of safety culture and the
commitment dimension for these companies presents characteris-
tics of all five stages of maturity of safety culture. These results are
significant despite the low percentage at the extreme lower end of
the cultural maturity scale, because they show that a company can
be at different stages of maturity of safety culture in the same
dimension.

The results (see Table 4) showed that the 13 multi-national
companies have more characteristics of the sustainable stage than
the 10 national companies and the national companies have more
characteristics of the pathological and bureaucratic stage than
multi-national companies, however, a Mann-Whitney test (Field,
2005) indicated no significant differences between the two groups
regarding the stages of maturity (U= 11.50, p > 0.05, r = —0.05).

6. Discussion
6.1. Reliability

The use of interviews as a method for alternate forms reliability
analysis was successful even for a relatively small sample (n = 23).
The questionnaire and the framework have overall good alternate
forms reliability.

6.2. Stages of maturity of safety culture

There are several possible reasons for the modal (most fre-
quent) choice being the proactive and sustainable stages. First,
the companies studied have been working on improving safety
for along time and have achieved a high level of safety perfor-
mance. The lost-time accident rate at the Camacari integrated
industrial complex is one occurrence for every million man-hours
worked, compared with 17 occurrences for other industries in Bra-
zil. Therefore the pathological and reactive stages of maturity of
safety culture may now be almost extinct for them.

Second, as already mentioned, all the companies studied are
settled at Camacari integrated industrial complex and they work
with a Central Committee. This Committee has the role of promot-
ing, integrating and stimulating collective actions for all companies
of the integrated industrial complex. One of these actions refers to
the practice of health and safety in the industrial complex as a
whole. Moreover, there are external rewards for increasing motiva-
tion for safety because the Central Committee rewards the compa-
nies with the best safety performance.

Third, one important point is the presence of communities lo-
cated near the complex. The companies are aware of the risk they
represent to those communities (such as explosions and toxic gas
leaks) and tend to promote the highest safety performance.

Finally, it may be that the statements included in the frame-
work and in the questionnaire do not accurately reflect the stages
of maturity of the safety culture that they were designed to mea-
sure. However, to test the dimensional validity of the framework
(e.g. information) would need to have an independent means of
the assessing each of the dimensions. To examine validity of the
maturity stages would require a test showing that the maturity
scores were correlated with companies’ safety records. It is also
important to apply the framework to other kinds of industry. If
the framework can be shown to make sense to organisations in
other industries, its theoretical basis will be strengthened by the
support of its content validity.

6.3. Different stages of maturity of safety culture

The different stages of maturity found in this Brazilian sample
are consistent with the safety culture maturity concept in that
safety culture does not develop at the same pace in all companies
and in all dimensions (Fleming, 2001; IAEA, 2002a). Hudson and
Willekes (2000) have found similar results in the oil industry in
other countries, e.g. Oman.

The organisational culture does not extend equally into all parts
of the organisational system and does not exert a consistent effect.
Actions to improve safety culture may exert stronger effects in
some areas rather than others or they may not exert the same ef-
fects in all areas. Differences between the different stages of safety
culture have to be taken into account when trying to improve per-
formance. It is crucial to know where the organisation is in relation
to its culture if you want to change it. This finding means also that
an organisation may not assert that it has a safety culture without
having passed through all the stages of maturity of safety culture
and reached the stage in which safety is an overriding priority.
As a result, a safety culture can only be taken seriously at the high-
est stage of development (Hopkins, 2005; Hudson et al. (2000);
IAEA, 1991; Reason, 1997). According to Schein (2004a), little var-
iation within a cultural unit is found. He notes, “if there is no con-
sensus on key issues of language, thought, practices, etc. then, by
definition, there is no culture” (Schein, 2004b, p. 980). This chal-
lenges the idea that all organisations have a safety culture which
may vary in its effectiveness. This perspective works with a differ-
ent type of conceptualisation of organisational culture and safety
culture in particular that focuses on the lack of consensus and that



Table 5
Framework to identify maturity of safety culture in information (Translated to English).
Information
Pathological Reactive Bureaucratic Proactive Sustainable

1. The unusual events which occur in the 1.

Only the serious accidents are 1.

Most of the unusual events which 1.

organisation are not reported by the

reported by the employees

occur in the organisation are not

Most of the unusual events which occur
in the organisation are reported by the

1. All the unusual events which occur in

the organisation are reported by the

employees 2. There is a formal system which reported by the employees employees employees
2. There is not a formal system that allows allows the employees to inform 2. There is a formal system that 2. There is a formal system that allows the 2. There is a formal system that allows the
the employees to inform any unusual only the serious accidents allows the employees to inform employees to inform all the unusual employees to inform all the unusual
events, including accidents and serious occurred in the organisation only the accidents, including the events, including accidents and serious events, including accidents and serious
ones, occurred in the organisation 3. The employees do not inform any serious ones, occurred in the accidents, occurred in the organisation accidents, occurred in the organisation
3. The employees do not inform any unu- unusual events occurred because organisation 3. The majority of the employees feel com- 3. All the employees feel comfortable
sual events occurred because they do they do not feel comfortable 3. The minority of the employees feel fortable enough to inform the unusual enough to inform the unusual events
not feel comfortable enough in relation enough in relation to the comfortable enough to inform the events occurred in the organisation occurred in the organisation
to the organisation organisation unusual events occurred in the 4. The organisation has other performance 4. Besides having performance indicators
4. There are no performance indicators of 4. The only performance indicators of organisation indicators of safety at work as well as of safety at work, the company has indi-
safety at work safety at work are the serious acci- 4. The only performance indicators of the accidents and work-related illnesses cators of performance in the environ-
dents occurred in the workplace safety at work are the accidents rates mental area
and work-related illnesses rates
Table 6
Framework to identify maturity of safety culture in organisational learning (Translated to English).
Organisational learning
Pathological Reactive Bureaucratic Proactive Sustainable
1. The organisation does 1. Only the serious accidents are 1. Most of the unusual events which 1. Most of the unusual events which occur in 1. All the unusual events which occur in the

not analyse any unusual
events

2. The analysis of unusual
events aims to identify
the guilty ones only

3. The organisation does
not propose any
improving actions for
safety at work

4, The organisation does
not inform the analyses
results of  unusual
events to its employees

reported by the employees

2. There is a formal system which allows
the employees to inform only the seri-
ous accidents occurred in the
organisation

3. The employees do not inform any unu-
sual events occurred because they do
not feel comfortable enough in rela-
tion to the organisation

4. The only performance indicators of
safety at work are the serious acci-
dents occurred in the workplace

occur in the organisation are not
reported by the employees

2. There is a formal system that allows

the employees to inform only the acci-
dents, including the serious ones,
occurred in the organisation

3. The minority of the employees feel

comfortable enough to inform the unu-
sual events occurred in the
organisation

4. The only performance indicators of

safety at work are the accidents and
work-related illnesses rates

the organisation are
employees

reported by the

2. There is a formal system that allows the
employees to inform all the unusual events,
including accidents and serious accidents,

occurred in the organisation

3. The majority of the employees feel comfort-
able enough to inform the unusual events

occurred in the organisation

4. The organisation has other performance indi-
cators of safety at work as well as the acci-
dents and work-related illnesses rates

organisation are reported by the employees

2. There is a formal system that allows the

employees to inform all the unusual events,
including accidents and serious accidents,
occurred in the organisation

3. All the employees feel comfortable enough to

inform the unusual events occurred in the
organisation

. Besides having performance indicators of

safety at work, the company has indicators
of performance in the environmental area
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Table 7

Framework to identify maturity of safety culture in involvement (Translated to English).

Involvement

Pathological

Reactive

Bureaucratic

Proactive

Sustainable

1. The employees do not engage in
safety issues
2. The employees have no interest

1. The employees are invited to participate in
safety-related issues only when serious acci-
dents occur

1. The minority of the employees is
engaged in safety-related issues
2. The minority of employees is inter-

1. The majority of the employees are
engaged in safety-related issues
2. The majority of employees are inter-

1. All employees are engaged in both
safety-related and environmental
issues

in participating in safety-related 2. The employees are interested in participating in ested in participating in safety- ested in participating in safety- 2. All the employees are interested in
issues safety-related issues only when serious acci- related issues related issues participating in safety-related
dents occur issues
Table 8
Framework to identify maturity of safety culture in communication (Translated to English).
Communication
Pathological Reactive Bureaucratic Proactive Sustainable

1. The organisation does not com-
municate its employees any
safety-related issues

2. There is not an open channel of
communication between the
organisation and its employees
about safety-related issues

3. The organisation does not
check if the communication
about safety-related issues is
effective

1. The organisation communicates
its employees the safety-related
issues only when serious acci-
dents occur

2. There is an open channel of
communication between the
organisation and its employees
only when serious accidents
occur

3. The organisation checks if the
communication about safety-
related issues is effective only
when serious accidents occur

1. The organisation communicates its employees
the least part of the safety-related issue

2. There is an open channel of communication
between the organisation and its employees;
however, it is still incipient and bureaucratic
and it is based on norms and procedure

work-related illnesses

1. The organisation communicates its 1.
employees the most part of the safety-
related issue 2.

2. There is an open channel of communi-
cation between the organisation and
its employees because the former con-

3. The organisation checks if the communication siders safety-related issues relevant 3.
about safety-related issues is effective only in 3. The organisation checks if most part of
areas where there are risks of accident and the communication about safety-

related issues is effective

The organisation communicates its
employees all the safety-related issues
There is an open channel of communi-
cation between the organisation and
its employees because the former con-
siders safety-related issues relevant
The organisation checks if all the com-
munication about safety-related issues
is effective
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Table 9
Framework to identify maturity of safety culture in commitment (Translated to English).
Commitment
Pathological Reactive Bureaucratic Proactive Sustainable
1. Planning for safety at work is 1. Planning for safety at work is focused 1. Planning for safety at work is focused 1. Planning for safety at work is well struc- 1. Planning for safety at work is well struc-
not done by the organisation only on what went wrong in the past only on the identification and analysis tured with problem prevention and work tured with problem prevention and
2. The organisation does not 2. The organisation audits in safety at of existing risks in the workplace procedures improvement, but It is not work procedures improvement and It is
audit in safety at work work only after serious accidents and 2. The organisation has an auditing pro- integrated with the other areas of the integrated with the other areas of the
3. The organisation does not work-related illnesses occur gram in safety at work only in areas organisation organisation
invest in safety at work 3. The organisation invests in safety at where risk of accident and work- 2. The organisation has an auditing program 2. The organisation has an auditing pro-
4. The organisation does not work only after serious accidents and related illness exist in all the its sectors for safety at work gram in all its sectors for both safety at
provide any safety at work work-related illnesses occur 3. The organisation invests only to avoid 3. The organisation invests systematically in work and environment
training 4. The organisation provides resources so risks of accident and work-related ill- safety at work in all its sectors 3. The organisation continuously evaluates
5. The organisation does not that specific training program in safety nesses on the job 4. The organisation has a continuous train- the need for new investment in both
have a team to give support at work can take place only after seri- 4. The organisation has standard safety at ing process in safety at work for all its safety at work and the environment
in safety at work ous accidents occur work training only for the employees employees 4. The organisation has a continuous train-
6. The organisation considers 5. The organisation has a small team to who work in places where risks of acci- 5. The organisation has a team that is big ing process in safety at work for all its
safety at work only an give support in safety at work dent and work-related illnesses exist enough to give support in safety at work employees
expense 6. The organisation considers safety at 5. The organisation has a team that is big 6. The organisation seeks to prioritise safety 5. The organisation does not have a team to
7. The procedures in safety at work important only when serious enough to give support in safety at at work, but it is not a reality yet give support in safety at work specifi-
work are seen as limiting as accidents or work-related illnesses work 7. The procedures in safety at work are done cally because the responsibility for it is
far as activities are concerned occur 6. The organisation considers safety at the best way possible, but they are not shared by all the organisation members
8. The organisation does not 7. The procedures in safety at work are work important, but it emphasises periodically reviewed 6. The organisation, in fact, prioritises
adopt a rewarding system to written only in face of serious accidents production 8. The organisation adopts a rewarding sys- safety at work and production equally
stimulate safety at work that occur 7. The procedures in safety at work focus tem for all its sectors due to the employ- 7. The procedures in safety at work are
9. The organisation hires out- 8. The organisation adopts a rewarding only the sectors where risks of accident ees’ performance in safety at work done the best way possible and are con-
sourced companies for a system to stimulate safety at work only and work-related illnesses exist 9. The organisation has a pre-qualification stantly reviewed for better effectiveness
lower price and shows no in specific situations, that is, after seri- 8. The organisation adopts a rewarding process in safety at work before contract- 8. The organisation considers its employ-
concern with safety at work ous accidents and work-related ill- system for good performance in safety ing outsourced companies. Nevertheless, ees are highly motivated by both safety
in relation to them nesses occur at work only for those sectors where there is no follow-up afterwards at work and the environment; therefore,
9. The organisation worries about safety risks of accident and work-related ill- it does not see the need for a rewarding
at work in relation to outsourced nesses exist system
employees only when serious accidents 9. The organisation has a pre-qualification 9. The organisation considers the outsour-

or work-related illnesses occur

process in safety at work before con-
tracting outsourced companies. Never-
theless, there is no follow-up
afterwards

ced companies as part of its safety and
environmental management system
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includes the co-existing safety subcultures, differentiating accord-
ing to the lines of plants in multi-nationals, hierarchical levels
within an organisation, seniority, occupation, age, etc. (Cheyne
et al., 1998; Mearns et al., 1998; Richter and Koch, 2004a,b).

Given the size and complexity of the organisations studied,
within one specific organisation there are areas in which the matu-
rity of safety culture is less well developed than in others. In large
organisations there will be a large number of sub-organisations,
each one with their own history, having a potentially distinct cul-
ture and run by managers with their own vision of where to go,
and how. Moreover, safety culture will take time to get established,
and developments may proceed more quickly in some areas than
in others. Nevertheless almost all companies studied have been
operating since 1978 and have achieved high levels of safety per-
formance, but they have not achieved the highest stage of maturity
of safety culture yet.

Although only safety managers answered the questionnaire and
the interview, they described low stages of maturity of safety cul-
ture, such as pathological and reactive in their companies. Hudson
and Willekes (2000) found more conservative evaluations of safety
culture by managers than by operators and supervisors. They sug-
gested that managers are better calibrated.

The reason why the multi-national and national petrochemical
companies showed no significant differences regarding their stages
of maturity could be due to the fact that the companies are based
in the same integrated industrial complex and therefore may share
practices or it could be due to the influence of a shared national
culture with regard to perspectives on safety.

The safety culture maturity model measures the stage of matu-
rity of safety culture of an organisation; however, it does not identify
the influence of national culture on safety culture. If the safety cul-
ture maturity model is applied in one multi-national organisation in
different countries with different cultures, it could identify the same
stages of maturity in this organisation in different countries. This
does not mean that there is no influence of national culture on safety
culture or that there is no significant difference between national
culture from different countries, but just that the companies
reached the same stages of maturity of safety culture.

6.4. Limitations of this study

This study presents the following limitations. Twenty-three
safety managers surveyed may represent a low sample number.
Thus further research with a larger number of people, including
employees, must be conducted. In addition, the environment
where the framework was applied was homogeneous. In future
studies it is important that a more heterogeneous cultural environ-
ment be used.

7. Conclusion

The maturity model concept is useful because it enables organ-
isations to establish their current level of safety culture maturity
and identifying the actions required to improve their culture.

The measurement framework developed is intended to provide
an useful diagnostic tool for safety managers who need to be able
to easily identify certain organisational characteristics. There is a
lack of empirical research on these diagnostic tools for safety man-
agers who need to be able to easily identify certain organisational
characteristics. The presence of these characteristics could indicate
the stage of safety culture maturity the company is at and if neces-
sary, the strategies it can adopt to improve it. The model of Hudson
(2001) and the framework were found to be practical, familiar and
easy to identify levels of maturity of safety culture in the context of
the Brazilian petrochemical industry.

Hudson’s model and this revised framework may give both
managers and researchers an overall assessment of safety culture
in an organisation or a set of organisations when they do not have
time and resources to study a large company or many companies
simultaneously as the case of Camacari integrated industrial com-
plex, because the framework can be easily applied by managers.
Based on this framework, they will be able to choose the organisa-
tion and the study strategy to understand the safety culture in
depth and to implement actions needed to improve it.

The possible application of the safety culture framework to
other industries and countries should be done carefully. If the
framework can be shown to make sense to organisations in other
industries, its theoretical basis will be strengthened by the support
for its ecological validity.

The framework needs also to be extended to employees; this
will be the subject of future research to compare their responses
with results obtained from safety managers.
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Appendix A

Tables 5-9 show the framework and how each one of five
dimensions is treated in each one of the five stages of maturity
of safety culture.
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