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Abstract

Background and Objective: One of the most important challenges that is
considered in process industries to improve performance and increase
productivity is the optimization of the incident command system (ICS). It is
a standard approach to control and coordinate the management of
incidents on the scene. The present study aims to evaluate and prioritize
the factors affecting the effectiveness of the ICS using analytic hierarchy
process (AHP) and decision-making trial and evaluation laboratory
(DEMATEL) methods in process industries in Iran.

Materials and Methods: In this research, firstly, a questionnaire was compiled
and designed using the AHP method in order to weigh the criteria and
prioritize them, and a questionnaire was designed using the DEMATEL
method in order to determine the effectiveness and mutual effect of the
criteria and sub-criteria. Thereafter, the questionnaires were completed by
15 incident commanders, process industry safety officials, and crisis
management activists working in the oil and petrochemical industry.
Results: Based on the results, AHP analysis ranked 'command' highest with
a standard weight of 0.256. DEMATEL results demonstrated 'command' as
the most influential (standard weight of 10.59), effective (11.9), and
interactive (21.96) indicator. 'Standardization' (1.35) and 'professionalism’
(1.19) emerged as causal factors, while 'command' (-0.50),
'planning/organizational structure' (-1), 'facilities and resources' (-0.18),
and 'disability index' were responsive indicators.

Conclusion: According to the results of both AHP and DEMATEL methods,
the command index assumes critical importance and effectiveness in the
success of the incident command system in process industries in Iran.

Keywords: AHP, DEMATEL, ICS, Emergency situations, Incident command,
Process industries
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Extended Abstract

Background and Objective

It is essential to benefit from different systems and
methods of incident management and command in
emergencies to control and coordinate the personnel
involved in the incident and accurately determine their
duties [1]. An important development that occurred in
the late twentieth century in the field of emergency
services was the widespread adoption of the Incident
Command System (ICS) as a tool and model for
commanding, controlling, and coordinating resources
and personnel at emergency scenes [3, 2]. The ICS
provides a common hierarchical structure in which
multiple different organizations coordinate and work
effectively and efficiently at the incident scene [4-7].
Optimizing ICS is one of the daunting challenges
addressed in lIran's process industries for improving
performance and increasing efficiency [8].

ICS is a modular system that provides a clear chain of
command structure for incidents [10]. ICS principles
have been used to organize responses to numerous large
disasters and disease outbreaks [11][12]. This system is
a type of management structure that only makes use of
necessary elements for each incident and is based on
the concept of a unified centralized approach [14, 13].
This standard considers several principles, procedures,
operational methods, and organizational structures for
managing incidents and responding to natural and
human emergencies [15-17]. Organizational tools like
ICS help create a quick and coordinated response in
specific situations [18]. One of the fundamental needs
in responding to incidents is quick response and access
to information to guide an effective response [19]. The
flexibility, adaptability, and scalability of this system
make it an ideal solution for dealing with complex
situations, risks, and safety issues involving multiple
stakeholders and different levels of expertise [20-22].
The ICS is an adaptable structure that identifies
incident response efforts and assigns positions to
responsible individuals [23-25]. ICS aims to maintain
the safety of incident responders and individuals
involved in the incident, achieve predetermined tactical
objectives, and ultimately make effective and cost-
efficient use of resources [26, 27]. Iran has process
industries, such as petrochemicals, oil, and gas. Given
the number of incidents in these industries and the high
costs, time, and facilities required to prevent and
control these incidents, prioritizing and selecting
corrective actions are of great importance [28, 29].
Currently, despite extensive efforts to prevent accidents
and the development and implementation of various
safety standards for industries and industrial factories,
we still witness multiple crises due to the absence of a
clear and cohesive structure for emergency
management and command in companies, industries,
neighboring facilities, and at the macro level, at the city
and national levels. This system in Iran can serve as a
suitable and robust model for the management of
incidents and emergencies. In this study, the Analytic
Hierarchy Process (AHP) and DEMATEL methods are
used to examine various factors that influence the

performance and success of the ICS in process
industries in Iran.

Materials and Methods

The present research was designed based on a
descriptive-analytical and observational design in oil
and petrochemical industries using a questionnaire in e
oil-rich regions of Iran in 2022y. The sampling method
was a combination of purposive (judgmental) non-
probability sampling and snowball sampling; therefore,
in the current research, the sample included experts
available and willing to cooperate. This questionnaire
was purposefully distributed among 15 experts and
practitioners in the field of crisis management in
process industries, including accident commanders and
safety officers in the oil and petrochemical industries of
oil-rich regions of the country with scientific degrees
and degrees in the field of safety, health, environment,
and professional health engineering. The AHP methods
was employed for weighting criteria and prioritizing
them, while DEMATEL was used to determine the
mutual influence and impact of criteria and sub-criteria.
To prepare the questionnaire for this study, books and
articles related to the research were initially studied.
Thereafter, data collection was carried out using field
research methods. Finally, 6 main indicators and 14
sub-indicators of the ICS were extracted and
transformed into a questionnaire format, which was
completed by the selected statistical sample from
among experts and practitioners in the field of crisis
management in process industries. In the next stage, the
data and information collected from the AHP
questionnaires were evaluated using Expert Choice
software (version 11) [30-34].

Results

As illustrated in Table 1, in the evaluation of the main
indicators of the ICS using the AHP method, the
command ranked first with a criterion weight of 0.256.
In the evaluation of the main indicators in the
DEMATEL method, the command assigned the highest
impact with a criterion weight of 0.5910, the highest
susceptibility with a criterion weight of 0.119, and the
highest interaction with the system with a criterion
weight of 0.9621 to itself. Finally, standardization with
a criterion weight of 0.1351 and professionalism with a
criterion weight of 0.191 were considered causal
indicators, while command with a criterion weight of -
0.500, planning/organizational structure with a
criterion weight of -1, and facilities and resources with
a criterion weight of -0.180 were regarded as disabled
indicators.

Discussion

Based on the results obtained from the evaluation of the
main indicators, the command has been recognized as
the most important primary indicator of the ICS. The
results from DEMATEL also identified command as
having the highest impact, susceptibility, and
interaction with other indicators [35]. A study in 2010
revealed that ICS is ideal for complex and multi-
layered operations due to its clear chain of command,
transparent organizational structure, and flexibility.
Another study pointed out that the ICS significantly
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improved its efficiency by using common criteria with
other systems [36, 37].

In the assessment of the sub-indicators of command,
the chain of command and unity of command were
identified as key indicators in incident command, while
unified command and deployment and transfer of
command serve as auxiliary indicators for improving
the efficiency of the command system [38-40]. In the
same context, Amiri et al. (2017) concluded that for the
implementation of this system, a part-to-whole
approach should be used, leading to the integration of
microstructures and the creation of a macrostructure
[41]. Along the same lines, Holtzclaw et al. (2022)
provided a framework for communication and
operational planning to develop and implement an ICS
that enables agility based on evolving priorities [42]. In
this research, due to the complexity of the concepts
under study and the complexity of the analytic
hierarchy process, we faced limitations in selecting and
utilizing experts in this field. Furthermore, a large

number of designed items in questionnaires may have
resulted in a decrease in the number of samples and
consequently the reduction of inferential power of
research.

Conclusion

Based on the results obtained from the evaluation of the
five main indicators of the incident command system,
it was determined that the command indicator has the
highest priority and importance in establishing the
incident command system. Furthermore, command
exerts the more marked effect on other main indicators
and receives the most influence from them, indicating
a standard approach in guiding, controlling, and
coordinating activities at the incident scene through
hierarchical command structures. Establishing unified
command and coordination through appropriate
standardization among all units and individuals within
an organization is essential for more efficient and
effective management.
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