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Abstract: In recent years, the Internet of Things (IoT) has
emerged as a significant technology in the industrial and
academic sectors, particularly in the context of the fourth-
generation industry. Encouraging industries, including oil,
gas, and electric power sectors to adopt IoT technology
expeditiously is crucial due to its numerous advantages. This
article focuses on the oil and gas and electric power industry,
which is a vital sector in any country, and emphasizes the

Original Research Article need for the accelerated implementation of IoT to unlock its
potential benefits. Despite the potential of IoT to achieve
important and innovative changes in oil, gas, and electric
power industries, surveys indicate a slow adoption trend in
Iran. Thus, this research aims to identify and model the
drivers that influence the implementation of IoT in Iran's oil,
gas, and electric power industry supply chain. The research
consists of two stages: the identification of drivers through
literature review and assessment using the Delphi method
and the presentation of a model of drivers using fuzzy total
interpretive structural modeling. The results, comprising 75
drivers categorized into 14 general categories, highlight
"government regulations" as the most fundamental driver in
Iran's oil, gas, and electric power industry supply chain.
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Introduction

In recent years, the Internet of Things (IoT) has
emerged as a significant technology in the industrial
and academic sectors, particularly in the context of
the fourth-generation industry. Encouraging
industries, including the oil, gas, and electric power
sectors to adopt IoT technology expeditiously is
crucial due to its numerous advantages. This article
focuses on oil, gas, and electric power industries,

which is a vital sector in any country, and
emphasizes the need for the accelerated
implementation of IoT to unlock its potential
benefits. Despite the potential of IoT to achieve
important and innovative changes in oil, gas, and
electric power industries, surveys indicate a slow
adoption trend in Iran. Thus, this research aims to
identify and model the drivers that influence the
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implementation of 10T in Iran's oil, gas, and electric
power industry supply chain.

Materials and M ethods

This research was conducted in two stages to
identify and model the drivers of IoT
implementation in Iran's oil, gas, and electric
power industry supply chain. The study population
consisted of experts from Iranian oil, gas, and
electric power industries. To identify the drivers, a
literature review was conducted on IoT in the
supply chain. In the first stage, the Delphi method
was utilized for data analysis. This method
employs a set of questionnaires in iterative rounds
to achieve consensus among a group of experts on
a specific topic. In the second stage, a fuzzy total
interpretive structural modeling approach was
employed to analyze the data. This method
overcomes the limitations of traditional
interpretive structural modeling by incorporating
fuzzy numbers.

Results

Based on the definition of the term "driver" in this
study, the drivers extracted from the literature
were first divided into two categories, titled
"antecedent" and "consequent" for more accurate
categorization. After identifying the experts and
preparing a researcher-made questionnaire, the
Delphi method was conducted in two qualitative
rounds and one quantitative round. Ultimately, out
of the 87 drivers identified from the literature, 7
drivers were added, and 14 drivers were merged in
the qualitative phase, resulting in 80 drivers in this
phase. In the quantitative phase, 75 drivers
reached consensus and were confirmed, and 5
drivers were rejected. Based on the findings, a
fuzzy total interpretive structural model of the
drivers of 10T in the supply chain of Iran's oil, gas,
and electric power industries was drawn. The
model indicated the impact of drivers on each
other. For example, according to the model,
government regulations were identified as the
most influential driver. In the continuation of the
impact of drivers on each other, the type of impact
and the cause of each one were separately
specified. For example, the driver of government
incentives had a strong impact on the driver of the
level of understanding of benefits, which was
caused by technical and educational support from
the government, as a subset of government
incentives.

Efficiency of information flow and improved
transparency were considered two other drivers
that affected each other. Transparency means
providing accurate and clear information about the
performance and activities of different sectors and
processes of the industry. As a result, managers

and employees of each sector are better aware of
the activities of the industry, including production,
distribution, and consumption. Due to this
awareness, the ability to monitor and review
properly also increases. For example, drilling is a
significant aspect of the oil and gas industry, and
0T offers an advantage in increasing efficiency in
drilling methods.

The development of responsiveness and agility
had also a significant impact on sustainable
development. The implementation and execution of
IoT technology in Iran's oil, gas, and electric power
industry supply chain have been highlighted for
their benefits in responsiveness and flexibility,
which are subsets of responsiveness and agility.
Considering the predictions regarding increased
electricity consumption in the future, this will
further emphasize the importance of these two
aspects in the supply chain of the electric power
industry, as one of the most important industries.
As a result, the implementation of IoT technology
in this sector is of great importance.

Discussion and Conclusion

Through reviewing existing research, it has been
determined that the identification, the clear
categorization, and the model development for
drivers of IoT in the oil, gas, and electric power
industry supply chain of Iran have not yet been
carried out. This current research has aimed to
address this gap and provided innovation in this
field. According to the model, governmental
regulations have been identified as the highest-
level driver with the most significant influence.
Therefore, attention should be given to
governmental regulations and their subsets,
including the willingness to adopt IoT systems
through laws and governmental regulations and
two factors added by Iranian oil, gas, and electric
power industry experts; that is changes in
governmental policies and the formulation of clear
laws and standards for entry and investment in this
area. The greatest impact of governmental
regulations has been on the driver of governmental
incentives, which was situated at the sixth level of
the model. Considering that governmental
regulations were identified as the fundamental
driver of IoT in the oil, gas, and electric power
industry supply chain of Iran, researchers can
conduct studies to evaluate and examine existing
laws and conditions and to propose solutions.
Similar to other studies, the present research has
faced limitations. Due to the limited
implementation of IoT technology extensively in
the oil, gas, and electric power industry supply
chain of Iran, an access to experts has been
challenging and constrained by various
limitations.
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