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Abstract 
One of the problems encountered in work security is non-compliance to work procedures by op-
erators. The consequences of such human behavior are harmful to both the operators and the or-
ganization. These consequences are the result of a situational behavior of operators. This article 
focuses on the perception of work situations in a sample of Algerian workers in oil companies 
knowing that this perception determines, in large part, the decisions taken by the operators in 
terms of non-compliance with work procedures. 
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1. Introduction 
The study of accidents reveals that human error is the main cause of these accidents [1]. These errors are framed 
by operators who attempt to adapt working conditions which are not optimal and that are caused by the eco-
nomic and organizational pressures as well as technical constraints [2]. 

To solve this problem, the automation of industrial processes is the first solution that comes to mind and that 
reduces human involvement at work. This solution has the disadvantage of creating new forms of error such as 
[3]: the phenomenon of loss of situational awareness, confusion between automatic and manual modes in some 
partially automated processes. Moreover, automation is problematic in developing countries because of prob-
lems of technology transfer [4]. 

Consequently, a second solution consists in controlling human behavior through the multiplication of proce-
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dures, regulations and standards [5]. This solution, practiced in many socio-technical systems with high risks, 
creates another problem in companies namely the non-compliance to Work Procedures (WP) by operators [6]. 

Indeed, the desire to achieve some objectives (production and deadline) is responsible for these violations of 
WP [7]. Obviously, more one procedure of work is overloaded in actions to be respected; more one has viola-
tions of these procedures [8]. In addition, the work procedure is as a list of actions to perform or not to perform, 
without justifications and without any conceptual models. A feeling of stress and loss of direction results from 
this. Especially the rules to be respected are sometimes useless according to operators. 

In other words, the Non-Compliance with a WP (NC-WP) is initiated by behavioral excesses that reflect dif-
ferences between what is really done and what should have been done. These excesses are associated with situa-
tional excesses which correspond to differences between the really obtained situation and that should have been 
obtained [9] [10]. 

In terms of scientific research, studies on NC-WP are focused essentially on situational deviations that are the 
result of behavioral ones [11]. Specifically, the analysis of deviations in terms of situational consequences asso-
ciated with NC-WP (Figure 1). 

In Figure 1, human behavior in terms of NC-WP is intentional. It is characterized by three main steps: 
• The reflection step where the operator enters a reflection of NC-WP. This thinking is fueled by a desire to 

simplify the WP in order to lighten the workload. 
• The action step where the operator realizes his desire for a NC-WP. This operator’s action is initiated by cri-

teria related primarily to: safety at work, productivity and workload. 
Obviously, the operator assigns weights to these criteria and it is on the basis of their assessment that the op-

erator undertakes (or not) his action. However, it is important to remember that these weights estimated by the 
operator are subjected to uncertainties that can make his action biased. 
• The step linked to the immediate consequences arising from the action of the operator. These consequences 

can be harmful to the operator. 
This guidance focused on intentional behavior must be, logically, preceded by the study of the perception of 

the risk at work, which is an important component to understand since it is situated in the upstream of the pre-
ventive process and is, thus considered to be a determining factor in the attitude and the human behavior when 
facing a risk at work [12]. It is in this context that this study is integrated which is focused on the perception of 
risks at work by operators in an Algerian oil field. 

2. Materials and Methods 
The proposed method is framed by a cognitive process of data processing and decision-making of NC-WP 
(Figure 2). 

In Figure 2, the perception of the working situation is a complex process through which an operator: receives, 
processes and measures the information of his physical and communicative environment through the senses [13]. 
 

 
Figure 1. Intentional behavior of an operator to violate a WP.                    

 

 
Figure 2. General framework of the proposed method.                                 
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The experimentation is the best way to understand this perception [14] [15]. 

2.1. The Experimental Protocol 
The loss of control is the framework of the protocol; because it is the most frequent cause of accidents at work 
due to the NP-WP in the Algerian oil fields [6]. This cause concerns: objects worn or handled, equipment (tools) 
and transportation and routing means. 

In this context, the experimental protocol aims at identifying the operators’ preferences for the NR-WP con-
cerning the operations of pipes blowing in the studied oil field.  
This experimental protocol is, therefore, a questionnaire whose structure is composed of three main parts: 
• Identity: this section contains general information about the operators (age, seniority, training level, marital 

status, etc.). 
• The attitudes towards risks at work (RW) where the focus is on: 

o Aversion of RW (A-RT) 
o Preference to the Present (PP) 
o Working Conditions (WC) focused on: Musculoskeletal Disorders (MSDs) and the agreement of the pro-

tection measures. 
• Opinions that embody the perception of the following criteria: Safety at work (S), productivity (P) and 

workload (W). 
All those dimensions are measured by a score on three levels: 1 = low, 2 = moderate and 3 = strong. 
The advantage of this structure of the questionnaire is in its progressive character: we are first interested in the 

identity of the interviewees in order to better prepare them for the investigation and then to the information (be-
havior) which is “easier” to obtain to move progressively towards the more involving elements (opinions or 
preferences). 

2.2. Field and Timeline for Implementing the Method 
This study was conducted in an Algerian oil field. The target population for the study consisted of 48 operators 
whose average age was 43.5 years (age 21 to 61 years). The average seniority of this target population is 16.5 
years (seniority 01 to 30 years). The target population level of education is the primary school level for half of 
the workforce studied (primary level = 48.9%; mean level = 42.2% and university level = 8.9%). 11.6% of the 
studied participants benefited from sick leave for causes of accidents at work. 

The timing of the survey was spread over the whole year 2013. Along this period, our field observations 
showed that the work procedures relating to operations of the pipes blowing were not respected in the majority 
of cases; in particular the design of workplaces and means of communication between operators.  

To illustrate this, we first remind that the blowing operation, which comes before the hydrostatic testing, is 
performed using a foam pig driven by compressed air. It helps to clean the pipe from all foreign matters that 
could have been introduced during its realization. 

The equipments used in this operation are mentioned in Figure 3. Each operation of a pipe blowing is per-
formed by two operators assigned as follows: an operator is responsible for injecting compressed air from the 
compressor into the pipe through the blowing head and a second operator is positioned at the other end of the  
 

 
Figure 3. Operation of a pipe blowing.                                           
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pipe to ensure the output of the scraper. 
The two operators are in contact by means of communication until the end of the operation. Consequently, the 

main anomalies lie in: the design of workplaces that can corrupt communications between operators (presence of 
truck carrying the air compressor and strangers to the scene of operations (truck drivers).  

To diagnose these anomalies, we mobilize the questionnaire information on the situational behavior of opera-
tors about the NC-WP. 

3. Results and Discussions 
As mentioned in the previous section, the developed questionnaire is composed of three parts: identities, beha-
viors and opinions of operators. Each of these three parts is framed by questions of unique closed-type (single 
modality to choose from a list of answers).  

Our choice of this type of question is initiated by the simplicity of these questions, on the one hand, and our 
desire to avoid non-response operators, on the other. Despite this choice of closed questions, we had no-response 
to some questions (Table 1). 

Note that the proposed answers to all the questions are limited in number (for 2 to 4 responses) which signifi-
cantly reduced the no-responses to questions. Furthermore, the questions that have recorded a maximum rate of 
no-responses are those that characterize the social aspects of the operators. The explanation of these no-res- 
ponses is related to the Algerian context and its political, economic and social changes since the last five dec- 
ades. This context largely influences the working conditions of the operators.  

The social aspects that have marked no-responses in some operators are, therefore, of great importance for our 
study. Because, they can track down what has to do with the human and social capital of the operator and are 
potential determinants of how to approach a risky situation. Consequently, the first part of our questionnaire 
survey elucidates not only the constituent factors of the social climate of the operators studied but also their im-
portance to the operator’s well-being when performing their professional activities. So: 
• The education university level of some operators retained in this study is likely to be the cause of their beha-

vior and opinions that differ from other categories of operators with limited levels of education at the ele-
mentary or secondary level. For example, for the A-RW dimension, operators of limited level of education 
seek to earn a living through this activity to preserve the random situations that the future holds without 
many concerns about the risks. This is not the case for university operators who intend to change this activity 
as soon as the opportunity arises. In other words, these university operators have a preference for the future 
while others have a preference for the present (Figure 4). Confirmation of this trend among university oper-
ators is validated by the statistical test Chi-square (P = 0.74). 

• Age is a priori a natural determinant of risk perception among the studied operators. This is the case of the 
agreement with the operator’s effectiveness of prevention and protection that is proportionate to the operators’ 
age. Figure 5 shows that actually the youngest have a low preference to these measures compared with the 
wisdom and experience of the oldest operators. 

In Figure 5, we crosschecked the question of the operators age with the questions related to prevention and 
protection means (SAP, EAT, GEF, MPI and MPC). This is a cross-tabulation. The statistical test of chi-square 
is clearly validated: P = 0.96. 

The second part of the questionnaire is devoted mainly to three dimensions of the RW perception, which are: 
• A-RW where the results of this perception are provided in Figure 4. 
• Preference to the present where all the interviewed operators have the preference of no longer thinking about 

the consequences associated to the risk of control loss. For them, this activity is certainly one of high risk and 
accidents are fatal. Therefore, operators attach great importance to the achievement of their business without 
considering the possible consequences. 

 
Table 1. Distribution of non-operator responses to questions.   

Questions Percentage of no-responses to the questions 

3, 7, 8 and 10 6.25 

5 4.17 

4 2.08 
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Figure 4. Opinions of operators on the A-RW dimension and on their knowledge of WP based on their levels of educa-
tions.                                                                                                  

 

 
Figure 5. Variation in level of agreement with the measures of preven-
tion and protection. SAP = sensitizing with the physics activities; EAT 
= heating before work; FEM = training with the use of the material; MPI 
= inidvidual protection measures; MPC = collective protection mea- 
sures.                                                       

 
• Working conditions for operators where the focus is on the protection measures of WR. In this context, the 

operators were asked about three key issues: the effectiveness of individual measures, the effectiveness of 
collective measures and the existence of critical periods of pipes blowing tasks.  

Concerning the individual and collective measures of protection, the effectiveness of these measures is closely 
linked to their respect which is problematic for many reasons including those related to the lack of comfort when 
wearing individual measures and the loss of time when installing the equipment of blowing (Figure 5). Table 2 
summarizes the results of these assessments. 

As for the existence of critical periods in the pipes blowing, the majority of operators confirm it saying that it 
can either be in the beginning of work, where criticality is mainly due to problems with the preparation of the 
blowing equipment; or to the end of work where the criticality is materialized by operator fatigue and/or to 
problems of disassembly of the blowing equipment. 

The third and final step of this investigation begins with information about the WR where 87% of operators 
say they were informed about the WR. This led us to ask them to assess the main causes of WR. The results of 
this assessment are provided in Figure 6, where we found that 92% of these cases correspond to the NC-WP.  

In order to find the correlation between the information on the WR and WR perception by operators used in 
this study, we investigated the NC-WP under criteria (S, P and W). In this context, we note that the preference 
for production (83%) exceeds the one on safety at work (56%) knowing that the workload is assessed to its 
maximum 86% by the operators. These results confirm the following hypothesis: the operators are well in-
formed about the WR but this information is not well stored because production is given priority over safety. In  

0% 20% 40% 60% 80%

SAP

FEM

MPC

SAP EAT FEM MPI MPC

Strong 42% 25% 17% 48% 58%

Moderate 48% 60% 67% 52% 42%

Low 10% 15% 17% 0% 0%
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Table 2. Extracts from the results of the investigation.                                                          

Second part of questionnaire: the behaviors of the questioned operators 

Dimensions and targeted parameters of the investigation 
Scores (in %) 

Low Moderate Strong 
1. Working conditions: 

i. Painfulness of work 
ii. Effectiveness of prevention measurements 

ii-1. Sensitizing with the problems involved in the physical activities 
ii-2. Heating before working 
ii-3. Training with the use of the material 

2. Working conditions (agreement with the protection measures of the WR): 
i. Effectiveness of the individual protection measures 
ii. Effectiveness of the collective protection measures 

 
4 
 

10 
15 
17 

 
0 
0 

 
13 
 

48 
60 
67 
 

52 
40 

 
83 
 

42 
25 
17 
 

48 
60 

Third part of questionnaire: the opinions of the questioned operators 

1. Information on the WR 
2. Preference withe safety at work (S) 
3. Preference with the production (P) 
4. Workload or Painfulness of work (W) 
5. Knowledge of WP 
6. Degree of the WP respect 

0 
4 
4 
0 

19 
26 

12 
40 
13 
14 
33 
74 

87 
56 
83 
86 
48 
0 

 

 
Figure 6. Causes of WR according to the studied builders.                        

 
this connection, we recall that over 54% of operators are young and display a low to average agreement to the 
prevention and protection measures (Figure 5). 

Similarly, only 48% of the operators surveyed reported having knowledge of working procedures. Among this 
category of operators, 74% reported partial compliance with these procedures while the rest (26%) affirm their 
NC-WP (Table 2). 

The other results provided by these operators on the WP are: the activities period varies between 2 hours 
(19%) and 3 hours (56%), the average deviation from work for three hours is 30 minutes, the number of opera-
tions that make up an activity of pipes blowing ranges from: 5 (4%), 6 (48%) 7 (35%) and 8 (13%). 

4. Conclusions 
This article has demonstrated the value of the statistical study of the perception of working situations by opera-
tors in an Algerian oil field. At the end of this study, it appears that in order to improve WP and ensure their re-
spects by the operators responsible for their implementation, it is important to consider the operators’ skills, 
their capacity for autonomy as well as the working conditions that affect their behavior. 

Moreover, the involvement of operators in the updating of WP wills, without a doubt ends this recurring 
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problem of NC-WP. In this context, it is particularly important to capitalize this knowledge that is the basis for 
objectively measuring the performance of a WP. 
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