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Abstract: Oil industry supply chain management faces environmental
challenges to achieve sustainable development goals. For this purpose,
the present study was conducted with the aim of using the large
paradigm to help manage a sustainable supply chain in the oil
industry. To achieve this goal, the present study was conducted in two
qualitative and quantitative phases. In the qualitative part, the model
indicators were identified and extracted using a data-driven strategy.
In the quantitative part, a causal model was designed using a fuzzy
cognitive map approach. The statistical population of the expert
research included senior managers in the oil industry, who were
selected through non-probability and purposeful sampling,
numbering 14 people. The findings showed that all the model
indicators are related to each other, such that the three indicators of
increasing profitability, reverse logistics design, and reducing delay
time have the greatest relationship with other indicators, respectively,
which indicates the importance of these factors. It is expected that by
designing appropriate reverse logistics and planning to reduce delay
time, it is possible to increase profitability and improve the

performance of sustainable supply chain management.
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Extended Abstract

Introduction

The oil industry has had numerous environmental impacts and dimensions on natural and human
societies since its inception. The oil industry, due to its increasing growth and development and
its potential for environmental pollution in terms of water, soil, air, and energy consumption, is
considered one of the high - risk industries that has a destructive impact on the surrounding society.
The issue of pollution from the oil industry has increasingly drawn attention to environmental
issues around the world, and its negative impact has drawn critics to various discussions.
Therefore, in the past decade, there has been increasing pressure on the oil industry to undertake
actions to increase the environmental performance of its supply chain and also reduce their harmful
impacts on the environment.

Theoretical framework

Concept Sustainability Chain Supply to Integration Transparent and Achievement to Goals Social,
Life Environmental and Economic Organizations with Coordination Effective Processes Inside
Organizational Hint It has aspects. Key Actions Management Chain Supply Stable Including,
Sustainability Network Chain Supply and Environment Chain Supply, Application Strategies
Friendly Environment and Acceptance Perfection Responsibilities Social is, So Concerning do
Sustainability In Chain Supply Can be In addition On In Opinion Catch Profit News Financial,
Effects Unfortunate Environmental and Also Effects Social Unfavorable particle for direct object
Also In Opinion Took and They particle for direct object Minimum (Aminifar & Arabi, 2015).
Creation Chain Supply Harmonious, With Integrated to do Optional Considerations Economic,
Life Environmental and Social With Systems Acquisition and Work Inside Organizational For
Management Kara and Effective Materials, Information and Currents Original Related With
Shopping, Production and Distribution Products Or Services With Goal Supply Needs
Stakeholders and Top To win Profit and Advantage Competitive and Sustainability Organization
In Short Duration and Tall It is a period (Alqudah, 2020). In the oil and gas refining industry, the
most significant environmental impacts include greenhouse gases, toxic chemicals, particulate
matter, noise pollution, industrial wastewater, land and natural resource degradation, biological
threats, and numerous other negative effects. A major economic concern in today’s market with
high energy price fluctuations is the uncertainty in revenue estimates, which complicates the
economics of oil and gas projects. In addition, the economy is highly dependent on international
political strategies, and as a result, an unstable economy with high volatility severely affects access
to petroleum products, which adds to its complexity (Hasheminasab & GholipouHammou, 2018).

Methodology

The present study is applied in terms of its purpose and descriptive-causal in terms of data
collection, which aims to discover the cause-and-effect relationships between the variables of the
research model. The research was conducted in two qualitative and quantitative parts. In the
qualitative part, with a data-based approach combining the inductive and deductive principles, the
indicators and components of the model were identified and extracted based on the Strauss and
Corbin paradigm. In the quantitative part, the indicators were first identified using the Delphi fuzzy
screening method, and then the causal relationships between them were determined using the fuzzy
cognitive map method. The data collection tool in the qualitative part is a semi-structured
interview with the research participants, and in the quantitative part, it is a paired comparison
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questionnaire. The participants of the expert research included senior and middle managers of the
oil industry, who were selected through non-probability and available judgment sampling, a total
of 14 people, who had sufficient information about the research topic and also had management
positions for at least 10 years. These participants helped the researcher in the semi-structured
interview and also in completing the questionnaire. For the quantitative sector analysis experiment,
we have used the fuzzy cognitive map method to determine cause-and-effect relationships and
design a model. Using this method, we have created a cognitive diagram. We have designed a
model that describes the ecological sustainability behavior of a large supply chain in terms of
nodes for the oil industry. Fuzzy cognitive maps were introduced by (Kosko, 1986) as a diagram
- based knowledge representation method that describes a set of concepts in a domain of interest
that are interconnected by cause - and - effect relationships between them.

Discussion and Results

At the same time, according to Table 5, the delay reduction index has the highest impact with a
value of 2.786. This index also has the highest impact value. Figure 4 also shows the causal
relationships and node sizes based on the centrality of connections or the location of an index
among the communication paths of the indicators. Another model shows the sustainability of the
supply chain of the oil industry. Accordingly, the profitability increase index is in the centrality of
the connections and among the 739 paths between the indicators, and its centrality and power are
higher than the other indicators. After that, the logistics design index is related to 546 other
indicators, which shows the strength of the relationship between these indicators. These findings
show that these three indicators transmit the largest amount of information flow in the sustainable
supply chain. Increasing profitability in a sustainable supply chain can bring cooperation with the
customer and increase productivity, and on the other hand, reducing costs through lean principles
and increasing market share have a positive effect on increasing profitability.

Conclusion

The present study was conducted in two qualitative and quantitative phases to design an
assessment model for the ecological sustainability of the large supply chain in the oil
industry. For this purpose, indicators appropriate to the oil industry were extracted using
a data-based approach and through interviews with experts. The indicators were screened
for the oil industry using the fuzzy Delphi method. The findings of the qualitative section
showed that a total of 40 large indicators for ecological sustainability. The supply chain
of the oil industry is effective. The indicators of implementing just-in-time production,
reducing the backlog, the total quality management process, manager support, and
reducing the delay time were included in the agile principles. The indicators of lean
principles include optimizing raw material inventory and using total quality management.
The indicators of resilience include flexible transportation, flexible sourcing, and the
ability to change order delivery times. Also in the green cycle, the indicators of reverse
logistics, recycling of packaging materials, pollution reduction, environmental
cooperation with suppliers, receiving a 1400 accreditation are, according to the findings
of Prakongwittaya & Liangrokapart, 2024, green sustainable environmental projects can
help in designing environmentally friendly and biodegradable products. It is expected that
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the indicators of the Large Principles extracted in this research can be effective in the
efficiency and performance of the sustainable supply chain of the oil industry.

In the quantitative part, the fuzzy cognitive map approach has been used to design the
model. This method is a simple and powerful tool for modeling that can be effective in
solving complex problems by analyzing the cause-and-effect relationships between model
variables. The findings of the fuzzy cognitive map section have shown that the two
indicators of “reverse logistics design” and “reduction of delay time” can have the greatest
relevance and centrality in improving the sustainable supply chain system of the oil
industry. The oil industry has many wastes, such as leakage, packaging, and defective
product waste in the supply chain system, which makes the design of the reverse logistics
system necessary. The “reverse logistics design” indicator has an effect on the “cost
reduction” and “delay time reduction” indicators, which shows that the better the reverse
logistics design, the more costs and delay time can be reduced. "Reverse logistics design"
can return waste to the production cycle and, in addition to reducing environmental
pollution, it also creates more added value by reducing costs in the sustainable supply
chain of the oil industry. In addition, the design of the reverse logistics system should be
such that it can reduce the delay time in the supply chain system because, due to the
laterality of the reverse logistics process, it is usually carried out in a delayed process,
which will affect the decisions of managers.
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