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The primary objective of this research is to design a sustainable supply chain agility
model in the oil and gas industry of Bushehr Province. This study employs a mixed-
method approach (qualitative-quantitative), content analysis, the fuzzy DEMATEL
technique, and the Analytic Network Process (ANP). The statistical population consists
of managers, officials, and mid- to senior-level experts from companies operating in
the oil and gas industry of Bushehr Province. A sample size of 10 managers, experts,
and industry specialists was selected for each stage. The qualitative findings revealed
that sustainable supply chain agility indicators are comprised of environmental factors
(green purchasing, eco-friendly and economic design and packaging, environmental
preservation), economic factors (adoption of information technology, responsiveness,
speed, competence, flexibility), and social factors (customer collaboration, ethical
purchasing, social responsibility, compliance with laws, integration of relationships,
and supplier collaboration). In the quantitative section, the first stage using the fuzzy
DEMATEL approach showed that environmental factors fall under the category of
effect criteria, while economic and social factors fall under the category of cause
variables. ANP findings indicated that among the environmental factors, the green
purchasing indicator holds the highest weight (0.33), followed by the environmental
preservation indicator (0.087) and eco-friendly and economic design and packaging
(0.086). Among the economic factors, the speed indicator has the highest weight
(0.0524), followed by flexibility (0.0513) and competence (0.0505). Among the social
factors, the customer collaboration indicator (0.0439) and compliance with laws
(0.0438) have the highest weight.

Keywords: Supply Chain, Agility, Sustainability, Oil and Gas Industry, Bushehr
Province.
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EXTENDED ABSTRACT

Introduction

The global oil and gas industry faces a rapidly changing landscape due to economic,
environmental, and social challenges. These complexities require supply chains that are not only efficient
but also agile and sustainable. Swafford et al. (2006) argue that supply chain managers must embrace
uncertainty and develop strategies that align supply with demand, emphasizing the importance of agility
in managing such a volatile environment (Chan et al., 2017). This concept of agility, defined as the ability
to detect and respond quickly to changes in the business environment (Dubey et al., 2020), is critical for
firms in competitive markets, such as the oil and gas industry.

Agility allows companies to remain competitive by synchronizing supply with demand and
responding to unforeseen changes in the market. Barve et al. (2011) highlight the growing interest in
agility due to the dynamic nature of customer needs and competitive pressures (Barve, 2011). In particular,
companies with agile and sustainable supply chains can outperform competitors by quickly adapting to
unexpected disruptions, such as political changes, natural disasters, or supplier performance issues
(Escamilla et al., 2021). These disruptions can have significant impacts on both the revenue and costs of
supply chains, making agility a strategic necessity.

The oil and gas industry in Bushehr Province, Iran, is a critical sector where supply chain agility
plays a key role in reducing operational costs and enhancing responsiveness to international sanctions and
environmental challenges (Kazemi Najafabadi & Ghafari, 2018). Firms within this sector must develop
sustainable supply chain models to manage their resources efficiently and maintain competitiveness. This
study focuses on designing a model for sustainable supply chain agility in Bushehr's oil and gas sector,
integrating environmental, economic, and social factors.

Methods and Materials

This research adopts a mixed-methods approach, combining qualitative and quantitative methods
to design and validate the supply chain agility model. The target population includes managers, middle-
level experts, and high-level decision-makers in oil and gas companies operating in Bushehr Province. A
purposive sample of 10 industry experts was selected to participate in the qualitative phase, where content
analysis was used to identify key factors influencing supply chain agility.

In the quantitative phase, the study utilized a fuzzy DEMATEL approach combined with the
Analytical Network Process (ANP) to prioritize and evaluate the relationships between identified factors.
The DEMATEL method helps categorize factors into cause-and-effect groups, while ANP assigns weights
to these factors based on their relative importance. Structured interviews and pairwise comparison
questionnaires were used to collect data from the selected experts.

The research is divided into four stages: problem identification, qualitative analysis, quantitative
analysis, and model validation. The qualitative analysis involved extracting agility components from
expert interviews and theoretical literature. In the quantitative phase, fuzzy DEMATEL was applied to the
factors identified during the qualitative phase, followed by ANP to rank the importance of these factors.

Findings and Results

The study identified 14 critical indicators for supply chain agility in Bushehr's oil and gas sector,
categorized into environmental, economic, and social dimensions.
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« Environmental Factors:
o Green Purchasing: This factor had the highest weight (0.33), followed by environmental
preservation (0.087), and eco-friendly packaging and design (0.086).
e Economic Factors:
o Speed: The most significant factor with a weight of 0.0524.
o Flexibility: Ranked second in importance (0.0513), followed closely by competence
(0.0505).
o Information Technology Adoption: Scored 0.0487, with responsiveness weighing
0.0468.
« Social Factors:
o Customer Collaboration: This factor had the highest weight (0.0439).
Regulatory Compliance: Ranked closely at 0.0438.
o Ethical Purchasing and Social Engagement: Weights were 0.0433 and 0.0426,
respectively.
Supplier Integration and Partnerships: With a lower weight of 0.04157, indicating less
importance compared to other social factors.
The DEMATEL analysis revealed that environmental factors fall under the dependent category
(i.e., affected by other variables), while economic and social factors act as causal variables. Green
purchasing emerged as the most significant environmental factor, while flexibility and speed were the
dominant economic factors. In the social dimension, customer collaboration and ethical purchasing were
identified as the most influential factors.
Discussion and Conclusion
This study developed a comprehensive model for sustainable supply chain agility in Bushehr's oil
and gas industry. The findings emphasize the critical role of environmental, economic, and social factors
in creating agile supply chains capable of responding to unforeseen market changes. The weight given to
green purchasing and environmental preservation indicates that sustainable practices are becoming
increasingly important for long-term competitiveness, particularly in industries heavily scrutinized for
their environmental impact.

O
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The study also highlighted the importance of speed, flexibility, and competence in the economic
dimension, suggesting that companies must not only be responsive but also capable of adapting their
operational processes to changing conditions. Customer collaboration and regulatory compliance emerged
as key drivers in the social dimension, underlining the need for stronger relationships with stakeholders
and adherence to ethical practices.

The integration of fuzzy DEMATEL and ANP provided a robust methodology for identifying and
prioritizing the factors affecting supply chain agility. This approach allowed for a nuanced understanding
of the relationships between environmental, economic, and social factors, and their collective impact on
supply chain performance.

In conclusion, this research provides valuable insights for companies in the oil and gas sector
seeking to enhance their supply chain agility. By focusing on key environmental, economic, and social
factors, firms can not only reduce operational costs but also improve their responsiveness to external



pressures, such as environmental regulations and market volatility. Future research should explore the
application of this model in other regions and industries to further validate its effectiveness.
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