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a b s t r a c t

Background: To elucidate the relationship between safety culture maturity and safety performance of a
particular company.
Methods: To identify the factors that contribute to a safety culture, a survey questionnaire was created
based mainly on the studies of Fernández-Muñiz et al. The survey was randomly distributed to 1000
employees of two oil companies and realized a rate of valid answer of 51%. Minitab 16 software was used
and diverse tests, including the descriptive statistical analysis, factor analysis, reliability analysis, mean
analysis, and correlation, were used for the analysis of data. Ten factors were extracted using the analysis
of factor to represent safety culture and safety performance.
Results: The results of this study showed that the managers’ commitment, training, incentives,
communication, and employee involvement are the priority domains on which it is necessary to stress
the effort of improvement, where they had all the descriptive average values lower than 3.0 at the level
of Company B. Furthermore, the results also showed that the safety culture influences the safety per-
formance of the company. Therefore, Company A with a good safety culture (the descriptive average
values more than 4.0), is more successful than Company B in terms of accident rates.
Conclusion: The comparison between the two petrochemical plants of the group Sonatrach confirms
these results in which Company A, the managers of which are English and Norwegian, distinguishes itself
by the maturity of their safety culture has significantly higher evaluations than the company B, who is
constituted of Algerian staff, in terms of safety management practices and safety performance.

� 2014, Occupational Safety and Health Research Institute. Published by Elsevier. All rights reserved.

1. Introduction

The term “safety culture” appears to have been first used after
the Chernobyl disaster in 1986. The investigation report by the
International Nuclear Safety Advisory Group (INSAG) of the Inter-
national Atomic Energy Agency (IAEA) pinpointed “poor safety
culture” as one of the contributing factors to this worst nuclear

power plant accident in history. Although the concept of safety
culture has been used more often in safety research, particularly in
high-risk industries such as e nuclear power, oil, gas, chemical,
construction, etc. [1], not much research has examined the rela-
tionship between safety culture and safety performance. Recently,
many industries showed a growing interest in safety culture
concept as a means of potential accident reduction associated with

* Corresponding author. LRPI Industrial Prevention Research Laboratory, Institute of Health and Safety, University Hadj Lakhdar, 2, Avenue AC City Chikhi (05000) Batna,
Algeria.

E-mail address: boughaba_a@yahoo.fr (A. Boughaba).

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
q

A.B. is a Doctor Candidate and Teaching Assistant at Batna University in Health and Safety Institute. Current research covers Health and Safety Management and Safety
Culture. H.C., D.B.A, is Professor of Management at Batna University in Algeria. Current teaching and research include Integrated Management System for Environment,
Health and Safety Management, Cost of Safety, Strategic Restructuring and Strategic Management of Change. He is currently university vice-président for planning and
development. R.O. is a Doctor Candidate and Teaching Assistant at Batna University in Health and Safety Institute. Current research covers Loss Control Management and
Safety Climate.

Contents lists available at ScienceDirect

Safety and Health at Work

journal homepage: www.e-shaw.org

2093-7911/$ e see front matter � 2014, Occupational Safety and Health Research Institute. Published by Elsevier. All rights reserved.
http://dx.doi.org/10.1016/j.shaw.2014.03.005

Safety and Health at Work 5 (2014) 60e65

mailto:boughaba_a@yahoo.fr
http://creativecommons.org/licenses/by-nc/3.0
http://crossmark.crossref.org/dialog/?doi=10.1016/j.shaw.2014.03.005&domain=pdf
www.sciencedirect.com/science/journal/20937911
http://www.e-shaw.org/www.e-shaw.org
http://dx.doi.org/10.1016/j.shaw.2014.03.005
http://dx.doi.org/10.1016/j.shaw.2014.03.005
http://dx.doi.org/10.1016/j.shaw.2014.03.005


unforeseen working situations and as in the ordinary tasks [2].
Safety culture is the main indicator of safety performance [3].

The safety culture is a polemical and complex concept which
requires the theoretical and empirical clarification [4]. Several def-
initions have been attributed to the safety culture concept [2,5e9].
Nevertheless,most of themarewide ranging and implicit. The safety
culture has been defined as the product of interactions between
people (psychological factors), jobs (behavioral factors), and the
organization (situational factors) [10]. It recognizes explicitly that
this tripartite interaction is also represented in the definition given
by Advisory Committee on the Safety of Nuclear Installations [11].

Cooper [2] considers those attitudes, perceptions, and faiths of
individuals, their behavior, and the safety management systems as
well as the situational objective characteristics as the constituents
of the safety culture of the organization.

Fernández-Muñiz et al [12] consider the culture of safety as a
component of the organizational culture that refers to the in-
dividuals, to the work, and to the organizational characteristics that
can affect their health and safety. The purpose of a positive safety
culture is to create an atmosphere in which the employees know
the risks to which they are exposed in their workplace and the
means of protection.

The culture of safety is an important management tool in
checking the faiths, the attitudes, and behavior of the employees
regarding safety.

According to Lefranc et al [13], safety culture is based on three
main components: behavioral, organizational, and psychological.
There seems be a consensus suggesting that the organizational and
contextual factors are important in the safety culture definition.
The psychological component aims to analyze the attitudes and
perceptions of the individual and the group. The behavioral com-
ponent evaluates external factors (wearing Personal protective
equipment (PPE), following operating procedures, etc.) applicable
to individuals in the field and observable behavior. Finally, the
organizational component corresponds to an analysis of business
operations through its policies, procedures, and structures.

In summary, although a lot of different factors have been found to
underlie safety culture, the most commonly measured factors are
regarded as safety policies, safety rules and procedures, incentives,
training, communication, workers’ involvement, safety managers’
commitment, and employees’ safety behavior. Likewise, the depen-
dence relations among these dimensions constitute the hypotheses
of the study.

Even though traditional measures of safety performance rely
primarily on some form of accident or injury data, safety-related
behaviors such as safety compliance and safety participation can
also be considered as components of safety performance. Safety
compliance represents the behavior of the employees in ways that
increase their personal safety and health. Safety participation rep-
resents the behavior of employees in ways that increase the safety
and health of co-workers and that support an organization’s stated
goals and objectives [14].

In the current study, we conceptualized employee safety per-
formance as a bidimensional, facet-specific aspect of job perfor-
mance. In accordance with Griffin and Neal [15], we suggest that
employee safety performance can be operationalized as two types
of safety behaviors: safety compliance and safety participation. In
this study, safety compliance refers to behaviors focused onmeeting
minimum safety standards at work, such as following safety pro-
cedures and wearing required protective equipment. Safety
participation refers to behaviors that support workplace safety,
such as helping coworkers with safety-related issues or voluntarily
attending safety meetings. As such, safety compliance and safety
participation parallel two types of general work performance: task
performance and contextual performance, respectively [16].

The Algerian petrochemical industry represented by the group
Sonatrach plays an important role in the current global economic
environment. Its safety performance is thus of great importance.
From 2004 to 2006, this sector was the field of several accidents of
which GL1ka and Nezla 19b classified among the major accidents of
the world petroleum industry.

These accidents revealed grave weaknesses in the prevention
plans in place. This incited business managers to introduce changes
in the management system Health, Safety, and the Environment
(HSE) and a new policy HSE was organized in 2006.

Recognizing the pivotal effect of safety culture on safety out-
comes such as injuries, fatalities, and other incidents, the purpose
of this research is to realize a comparative study of safety culture
assessment in two petrochemical plants of Sonatrach (which pre-
sent differences in terms of cross-cultural and accident rates), to
identify main indicators for safety culture, and analyze the possible
relations between them, and then to produce specific recommen-
dations for the direction of Sonatrach as the way of realizing a
sustainable improvement of successful HSE.

The two companies in question are SH/DP/HRM and SH/BP/
STATOIL. SH/DP/HRM is the Company of Sonatrach DP Hassi R’Mel,
is situated 525 km south of Algiers, the field spreads out over more
than 3500 km2, and it is one of the biggest gas fields in the world
scale. SH/BP/STATOIL, is the In Amenas gas field located in the
eastern central region of Algeria, operated in partnership between
Algerian state oil company, Sonatrach, British Petroleum (BP), and
Statoil (a Norwegian firm).

SH/BP/STATOIL (Company A) is composed of Algerian-European
staff, whereas SH/DP/HRM (Company B) has a purely Algerian hu-
man component. Both companies are almost the same size, with a
staff of approximately 3000 employees.

2. Materials and methods

The final version of the safety culture survey comprised 41
items. Responseswere recorded on a 5-point scale from (5) strongly
agree to (1) strongly disagree. Minitab 16 software (Pennsylvania
State University) was used in this study, along with various tests
including descriptive statistical analysis, correlations, factor anal-
ysis, and reliability analysis.

Basedonanextensive literature review, itwashypothesized that a
positive safety culture perceived by employees (i.e., a high score of
management commitment, policies, rules and procedures, in-
centives, training, communication,workers’ involvement, etc.)would
result in better safety performance (i.e., a high score of employees’
perceptions about their safety compliance and safety participation).

The survey was distributed to 1000 randomly selected em-
ployees of two national state oil companies in Algeria. A plain
language letter accompanied the survey, highlighting the aims of
the study and encouraging employees to express their true feelings.
In total, 508 responses were received and valid, representing a high
valid response rate of 51%. Of these responses, 300 (60%) had been
employed in Company A, and 208 (42%) had been employed in
Company B. The data collectionwas completed in approximately 12
months. The study period was from September 2011 to September
2012. Details about the two companies that were studied are pre-
sented in Table 1.

a Accident occurred on January 19th, 2004 at the level of the complex of lique-
faction of the industrial park of Skikda - Algeria. It caused 27 deaths, 80 wounded
persons, and three units of liquefaction.

b Accident of the well Nezla 19 Gassi Touil (Hassi Messaoud) occurred on
September 15th, 2006. There were nine victims, borers of the Entreprise Nationale
des Travaux aux Puits (ENTP) among whom two are reported missing and the loss
of the device of drilling of a 4 million dollar cost.
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