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Abstract: Process safety is the single critical aspect in the process industry. The key to an excellent process safety 
performance is a strong process safety culture. The objective of this project is to measure the current level of process safety 
culture at the selected Industries. For this purpose, an actual Process Safety Culture Survey was conducted via a 
comprehensive process safety questionnaire adopt from Baker’s report publish in 2006 on Texas City Refinery Disaster, 
2005 with the involvement of the process safety functional groups in the organization namely; management, operations, 
maintenance, safety and health committee and contractor. From the survey performed, the key gaps found were; not 
adequately establishing process safety as a core value, not adequately establishing a positive, trusting and open environment 
with effective lines of communication between management and the workforce, not providing a designated managerial 
position for a process safety dedicated leader, the workers at this organization tended to work with a high rate of overtime 
which may lead to fatigue, hence may impair their ability to perform the job safely the budget provided by the organization 
for the process safety program is inadequate. The said objectives were achieved; hence process safety culture performance 
can be improved and excelled for future purposes.  
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I. INTRODUCTION 
 
In the refineries and other process industries, we are 
particularly concerned with the process safety culture. 
By process safety, we mean those aspects of safety 
which are related to the handling and processing of 
materials, either from the hazardous properties of the 
material or from the hazards of processing conditions. 
The focus of process safety generally refer to the 
prevention of unintentional release of chemical, 
energy or other potentially dangerous material from 
the manufacturing process. Process safety incidents 
can have catastrophic effects, potentially causing 
multiple fatalities and injuries both to workers and the 
community, major environmental damage, and 
economic impacts which can threaten the viability of 
a company. The process industries increasingly 
recognize the importance of the cultural aspect of 
process safety management. This is due in part of the 
finding from investigation into major disaster in 
process Industries, e.g Texas City and other industries 
such as nuclear power, e.g` Chernobly Russia and 
space travel, e.g, Challenger & Columbia). All these 
investigation conclude that system broke down 
catastrophically, despite the use of complex 
engineering and failures, but by the action or inaction 
of the people running the system.  
Safety culture consists of values, attitudes, 
perceptions, competencies, and behavior of the 
people that make up the organization. The 
fundamental question is how and to what extent a 
organization can influence the individual employee to 
behave as expected (“internal compliance”). In an 
organization with a positive safety culture there are 
high levels of trust, safety management system are 
effective and people agree that safety is important. A 
process safety culture is the KEY to the process 

safety performance in any organizations. Therefore, it 
is critical to build the strong process safety culture in 
organization  
IAEA [2] define the safety culture of an organization 
as “the product of individual and group values, 
attitudes, competencies and patterns of behaviour 
that determined the commitment to, and style and 
proficiency of an organisation’s health and safety 
programmes.” Overall safety culture can be 
described as set of beliefs, norms attitude and social 
technical practice that are concerned with minimizing 
the exposure of individuals, within and beyond an 
organization, to condition considered dangerous and 
injuries.  
MacDonald claimed that the reason for many 
accidents is deeply linked in organizational and 
management factor [3]. Incompatibility management 
policies and practices may cause a fuzzy 
understanding about priorities. It stated that the safety 
communication, safety training and safety system 
must be considered for developing and measuring an 
organizational safety culture. The survey measures 
employee perceptions of a wide variety of safety 
related issue such as management support for safety, 
personal responsibility for safety, Incident reporting 
and analysis, Training, Communication, employee 
engagement and safety audit and inspection. Used by 
itself or in conjunction with our other safety culture 
assessment tools, the survey can identify what 
organization is doing well and what the organization 
needs to improve upon in order to achieve a total 
safety culture.  
According to Cox and Flin in terms of 
operationalizing the concept of safety culture into a 
practical measurement tool for managers, safety 
climate was the preferred term employed [4]. An 
extensive literature review focused on exploring 
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various perspectives in defining safety culture, 
common organizational safety culture construct and 
indicators of a good safety culture. Developing a 
good safety culture requires the strongest possible 
commitment from management. The general reason 
being that management is responsible for establishing 
objective, developing strategies, allocating resources, 
development and implementing system and by virtue 
of its role setting an example (Levitt and Semelson, 
1993). The ways in which the management 
commitments reflected. According Faridah (2011), 
participant, visibility, supportive, demonstrate 
leadership, positive attitude towards safety, in control 
of activities, and the existence of values, belief and he 
the acknowledged significant safety programed.  
Flin (1996) have conform the need to consider not 
only key organizational factors, but also to take 
account of individual factor, such as personal 
appreciation of risk and involvement in safety – 
related decision, as key influences on safety 
performance, and the related safety culture within 
offshore environment. Thus, personal commitment to 
safety is very important as the intensity of this 
commitment tends to determine both and individuals 
acceptance of organization safety initiatives and their 
personal approach towards safety in the workplace. 
Personal responsibility means workers are 
accountable for their own safety, and management is 
accountable for reducing their workers‟ risky 
behavior, as is part of their job description. Safety 
culture plays a key function in determining an 
organization’s success or failure. A development of 
positive safety culture provides little guidance on 
how organization might improve safety performance. 
A goal of positive safety culture is to create an 
atmosphere in which employees are aware of the risk 
in their workplace, continually on guard against them, 
and avoid taking any unsafe action (Ostrom et.al., 
1993). Many experts and academic believe that the 
key factors in developing an environment conducive 
to a positive safety culture include 1.) Management 
(Cox & Cheynee,2000), 2.) Individual and behavioral 
(workforce) (Cooper,2000) and 3.) Rules and 
procedure (HSE,1997).  
 
II. METHODOLOGY  
 
A questionnaire survey was conducted in this project. 
The design of questionnaire for this project adopt 
from the Baker’s Report publish in 2006 on Texas 
City Refinery Disaster, 2005. Although the survey 
items addressed to BP’s US refineries; however, these 
survey items were applicable to any process 
industries. This survey strictly focuses on process 
safety, not occupational safety. The survey asked 
each participant their views on 49 process safety 
related survey item. The survey items do not 
described a good or bad culture. It is design to know 
that there are no good or bad cultures. None of the 
survey items described a culture as a being is good or 

bad. They are design to call on the participant’s 
perceptions towards the process safety culture in the 
organization. The survey items were grouped into six 
main parts, namely 1) Process safety reporting, 2) 
Value/commitment to process safety, 3) supervisory 
commitment and support,4) Procedure and 
equipment,5) Worker professionalism/empowerment, 
and 6) process safety training. The participant will 
choose one of the five respond for each survey item; 
ie; “Agree; Tend to Agree; Do Not Know; Tend to 
disagree; disagree”.  
2.1. Survey grouping and Participants  
The survey participants were specially selected. A 
total number of 81 participants are divided into five 
groups. The numbers were generally based on the 
percentage of the total process safety functional staff 
in the organization that were directly involved in the 
process safety related matters such as organizational 
process safety, operation and maintenance, 
management of change and contractor related works 
except the management staff. All the technical 
management staff took part in the survey since there 
is not many of them and the critical role that they 
play to navigate a strong culture change. The groups 
involve are Management, Operation, Maintenance, 
Safety & Health Committee, and Contractor.  
2.2. Reporting of Positive and negative responses  
The survey data indicate both positive and negative 
aspect of process safety culture at the organization. 
This study generally viewed positive response rate 
greater than 80 percent and negative response rates 
less than 20 percent as indicating an overall positive 
perception of the process safety culture characteristic 
at issue. The Microsoft excel are used to perform the 
data analysis. The determination of what to report 
depended in part on the percentage of respondents 
who answered positively or negatively, as well as on 
the percentage of respondents who selected do not 
know/do not have opinion in response to a survey 
item.  
  
III. RESULTS AND DISCUSSION  
 
A process safety culture is the key to the process 
safety performance in any organizations. No matter 
how good the process safety management system is, 
if the process safety culture is weak, the system will 
be ineffective. Management practice alone is not able 
to achieve excellent process safety performance. The 
total involvement of employees and contractor is 
essential. From the outcome of the process safety 
culture survey, the overall findings are;  
3.1. Process Safety Leadership  
In a positive process safety culture, all constituencies 
of the organizations workforce, from the plant 
managers to hourly employees and contractors 
regards process safety as a core value. From process 
safety culture survey results, it is suggested that the 
substantial number of employees do not believe that 
process safety is a core value. The main reason for 
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this is that the top leader and management team have 
not communicated a consistent and meaningful 
message about the importance about process safety 
and a firm conviction that process accidents are not 
acceptable. The inability of many employees to 
perceive a consistent and meaningful corporate 
message about process safety. One of four relevant 
survey items addressed whether respondent believed 
that the management placed a high priority on process 
safety through action rather than just empty slogans. 
As a shown figure 3.1 below, Survey Item 1 Indicated 
 

 
Fig.3.1 : Percentage of agree/tend to agree responses to survey 

items 
  
Management and safety & health functional group 
provide the highest positive responses rate of 91 
percent and 86 percent respectively. The management 
feels that they put high priority in process safety, but 
both operation and maintenance functional group do 
not think so. To another relevant survey item inquired 
whether operational pressure led to cutting corner 
where process safety was concerned. As seen in 
Survey item 2, Management has indicated 82 percent 
on doing the right things without putting pressure to 
meet operational ends. Operations, contractor, 
maintenance even Safety & health committee, 
indicated their impression on operational pressure. At 
this junction there is tendency to question the 
sincerity of the management when in conflict with the 
operational demand. A third survey item solicited 
impression about whether process safety 
improvement was a long term commitment that was 
not compromised by short-term financial goals. As 
indicated in figure 3.1, all process safety function 
group’s respondent agree/tend to agree to the 
responses below 60 percent, most notably, 27 percent 
of Operation where the groups may think or believe 
that the process safety improvement may be 
compromised with the short term financial goal. A 
fourth and similar survey item addressed whether 
process safety concern were secondary to achieving 
to achieving productions goals. As per figure, 
Negative response rate (more than 20%) for all 
process safety function groups, except management 
(18%). This indicated that all except management 
believe that the process safety concern to achieves the 
production goal. The positive response rate for 
management expressing a belief that process safety 
concern were not secondary. And suggesting either 
management message does not cascade down 

properly or management actions do not reflect what 
they say.  
3.2. Employee Empowerment  
A good safety culture requires a positive, trusting and 
open environment with effective lines of 
communication between management, employees and 
contractor. The single most important factor in 
creating a good process safety culture is trust, i.e; 
Employees and contractors must trust that they can 
report any incident or near misses without fear of 
punishment even it reflect their own knowledge, 
skills and competency. They must trust that when 
provided with such information, management will 
investigate and use it to improve safety and not to 
assign blame. Management, employees and 
contractor representative must communication well 
and effective, so that information and lesson learn are 
properly shared.  
3.2.1 Reporting of process safety related concern.  
A positive safety culture requires that employees and 
contractor feel comfortable reporting safety related 
concern. As a figure 3.2 below; Management and 
Safety & Health Committee indicated 100 percent 
that is it feel encourage to report process safety 
concerns. 
 

 
 
Fig. 3.2: Percentage of agree/tend to agree responses to survey 

items, "I believe a culture exists that encourages raising 
process safety concern" 

 
Otherwise, other process safety function group 
namely the operation, Maintenance and Contractor 
have a different opinion. The lower percentage agree 
/tend to agree that item (Between 60 percent to 75 
percent) of employees from operation, Maintenance 
and Contractor, it is indicated a lack superior 
encouragement to raise process safety concern and 
with respectively directly involved and exposed to 
process safety related issue.  
3.2.2 Workforce perception about management 
responses to incident reports  
A good process safety culture requires a reporting 
culture, one which employees and contractor feel 
comfortable to report incidents and near misses 
without fear of punishment or repercussions even 
when reporting may reflect on their weakness. From 
the survey item 5 results show skepticism exist 
among certain process safety functional groups. One 
relevant survey item stated; “after a process related 
incident or near misses, management is more concern 
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with correcting the hazard than assigning blame or 
issuing discipline”. As a figure 3.3 below, the Pareto 
analysis shows a low percentage agree/tend to agree 
on the survey item from operation and maintenance 
ranged from 38 percent to 55 percent, which indicates 
skepticisms of this matter. 

 
 
Fig.3.3: Percentage of agree/tend to agree responses to survey 

items 
An additional related survey item addressed whether 
employees could challenge decisions that the superior 
or management without fear of negative 
consequences when a process safety issue was 
involved. Based on figure 3.3 on survey item 6, low 
percentage of respondents from contractor and 
operation ranged from 20 percent to 45 percent 
agree/tend to agree on the above survey items. This 
indicates almost all respondent except respondent 
from maintenance did not believe they could 
challenge a superior or management decision without 
fear of negative consequences. Generally, the survey 
result indicates that the fear is more towards 
management than superior. 
 
3.2.3 Information System and Communication  
In a good safety culture, information system should 
promote the free flow of information, from workforce 
to management, including reporting of incidents, near 
misses and safety concerns, from management to the 
workforce, including reporting the result of 
investigation, Horizontally across unit or section, 
including sharing concerns, lesson learned, and best 
practices. From the process safety culture survey, 
indicated that many workers believe that some 
incidents, near misses do not get reported for a 
various reason such as fear of being blamed or no 
corrective action would be taken, hence no point of 
reporting. The survey data below also reveal that 
there is a doubt that minor incidences and near misses 
report. 

 

Fig.3.4: Percentage of agree/tend to agree responses to survey 
items, "Not bother to report minor process related incidents or 

near misses" 
The above Pareto Analysis indicates that a high 
percentage of all process safety function group range 
from 45 percent to 65 percent agree/tend to agree that 
they do not bother to report minor process related any 
incidences or near misses.  
3.3 Resources and Positioning  
A strong process safety performance, organization 
always provide the resource and strategic positioning, 
not only for implementing process safety initiative, 
but be part of management decision making, 
Organization must have designated, high ranking 
leader for process safety who can help ensure that 
major decisions impacting organization operation are 
based upon a proper consideration of process safety, 
The organization always ensured that plant had 
adequate expertise and capabilities in place or 
received sufficient funding for strong process safety 
performance, The survey result shows the 
organization does not provide enough resources as a 
mention above.  
3.3.1 Position influencing Organization process 
safety  
There is no doubt that process safety is a line 
responsibility. Each other and every position, 
especially process safety functional group play a vital 
role as far as the process safety performance is 
concern. Many individuals holding these positions 
appear very capable, they do not appear to participate 
substantially in the critical decision making process 
with respect to organization. These process safety 
functional groups collectively have their own line 
responsibility for monitoring all aspects of 
performance in the organization such as budget, 
inspection and maintenance plan, plant performance, 
plant modification, environmental aspect and others. 
These objectives may somewhat potentially conflict 
with the long term process safety goal up to a certain 
extend. Therefore a dedicated high ranked process 
safety leader is vital in the organization to participate 
consistently in important organizational decisions 
making that directly affect process safety 
performance.  
3.3.2 Staff and Capability  
Sufficient staff and capability is important to promote 
a strong process safety performance. Understaffing 
reveal is serious concern in organization of process 
safety. Consequently, it may lead to morale, poor 
communication, delayed responses between 
departments and unit, an in ability to properly 
supervise contractor working on project, and slow 
turnaround on hazard assessment and investigation 
fatigue due to a high overtime rate.  
 
Survey result demonstrated this perception as a seen 
figure 3.5 on survey item 7, many employees believe 
there was insufficient staff in their works group to 
perform their jobs safely. Contractor, however, 
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generally expressed satisfaction with staffing levels in 
their work group. 
 

 
Fig.3.5: Percentage of agree/tend to agree responses to survey 

items 
 
The operation, Safety & Health Committee and 
maintenance functional group show the lowest 
percentage those agree/tend to agree the items, 
ranging from 18 percent to 75 percent. This indicates 
that there is a big possibility of shortage of manpower 
these groups to be addressed. Survey items 8 reveal 
that the employee is tendency that the overtime rate is 
high to the certain extent. This may be caused by 
insufficient staff and hence leads to work fatigue. All 
the process safety functional groups show the lower 
percentage range from 25 percent to 45 percent.  
 
3.3.3 Organization Funding 
 
A good safety culture requires adequate resources 
including funding for inspection, testing, maintenance 
and repairing or replacing equipment, for training and 
educating personnel, the survey data revealed that 
perception among process safety functional group 
feel that the organization did not provide adequate 
funding for process safety program. The overall lower 
percentage of respondent from process safety 
functional group including management agree/tend to 
agree on the survey items below, (figure 3.6). Those 
percentage ranges from 36 percent to 60 percent. 

Hence, it can be conclude that the funding to perform 
the process safety program is not sufficient. 
 

 
Fig.3.6: Percentage of agree/tend to agree responses to survey 
items, "In my opinion, process safety program at my plant has 

adequate funding" 
 
CONCLUSIONS 
 
Based on the findings, it can be concluded that there 
are 5 key gaps needed to be addressed namely; 
Inadequately establishing process safety as core 
value, Inadequately establishing a trusting/open 
environment by effective communication, Not 
providing a designated managerial position for 
process safety dedicated leader, Workers tend to work 
with high overtime rate, leads to fatigue hence 
impacting the ability to perform the job safely and 
Inadequate funding provided by the organization for 
process safety program. The said objectives were 
achieved; hence process safety culture performance 
can be improved and excelled for future purposes.  
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