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Various methods have been introduced for supply chain management, among which
the LARG supply chain management approach stands out as one of the most effective.
Given the significance of this topic, the present study seeks to comprehensively
examine the relevant literature and evaluate the key strategic requirements of LARG
supply chain management in the oil industry, which is one of the most influential
sectors in the economy. Factors within the supply chain that may lead to reduced
efficiency and decreased competitive power of companies in the oil industry are
investigated. These challenges have motivated the researcher to conduct a diagnostic
analysis of the supply chain in the oil industry, specifically in the Abadan Oil Refining
Company. In this regard, multi-criteria decision-making techniques will be employed
to diagnose and rank critical supply chain indicators, including raw material supply,
systems, and human resources. Once the ranking of each existing supply chain issue is
identified, appropriate recommendations and solutions will be proposed, with
particular attention given to those issues with the greatest impact. Additionally, the
study will incorporate modern strategic approaches. The lean, agile, resilient, and green
(LARG) paradigms have been proposed to enhance supply chain performance. Each of
these four paradigms has distinct objectives and is essential for creating an efficient
and effective supply chain capable of addressing diverse customer demands. Previous
research has utilized one or a combination of these paradigms. However, considering
the necessity of a comprehensive and holistic assessment of the oil industry’s supply
chain, this study integrates all four paradigms. By understanding the interactions
among these paradigms within the supply chain, the study aims to develop a suitable
model for diagnosing and improving the oil industry’s supply chain, utilizing findings
from the Abadan Oil Refining Company as the case study.
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Introduction

Supply chain management is a critical component in ensuring the efficiency, sustainability, and
resilience of industries worldwide, particularly in complex and volatile sectors such as oil and gas. Over
the years, several approaches have been introduced to optimize supply chain processes, among which the
LARG (Lean, Agile, Resilient, and Green) paradigm has gained significant traction (Stanujkic et al., 2023).
The LARG paradigm integrates key strategic elements to improve supply chain flexibility, efficiency, and
sustainability. The Lean dimension focuses on reducing waste and minimizing excess inventory, ensuring
operational efficiency (Rachid et al., 2024). The Agile dimension enhances responsiveness to market
fluctuations and customer demands while maintaining cost efficiency and quality control. The Resilient
dimension emphasizes risk mitigation strategies to counteract disruptions caused by geopolitical
instability, natural disasters, and economic sanctions (Carvalho & Cruz-Machado, 2022). Lastly, the Green
dimension incorporates environmental sustainability principles by reducing carbon emissions, promoting
recycling, and adhering to eco-friendly operational practices (Duarte & Machado, 2022).

The oil industry, particularly refineries, faces unique supply chain challenges, including
fluctuating raw material availability, geopolitical risks, and technological disruptions. The Abadan Oil
Refining Company, as one of the oldest and largest oil refineries in the Middle East, presents a valuable
case study for assessing supply chain performance through a multi-criteria decision-making framework
(Izadiyar et al., 2020). This study aims to design an integrated supply chain model based on the LARG
paradigm, using advanced ranking methods to identify and address critical challenges in the refinery’s
supply chain. By diagnosing and ranking key supply chain indicators, including raw material procurement,
infrastructure management, and human resources, the study proposes strategic solutions to enhance supply
chain performance.

Methods and Materials

The research employs a multi-criteria decision-making approach to assess and rank critical factors
affecting the supply chain of the Abadan Oil Refining Company. The methodology is structured as
follows:

1. Data Collection: The study collects primary and secondary data from industry reports, refinery
management records, and expert opinions.
2. Multi-Criteria Decision-Making Techniques: Several ranking techniques are applied to evaluate
supply chain indicators, including:
o Operational performance metrics
o Economic sustainability metrics
o Environmental sustainability metrics
3. Model Development: A comprehensive model is developed by integrating LARG paradigms into
the refinery’s supply chain structure.
4. Data Analysis: Statistical techniques such as factor analysis, correlation assessments, and
structural equation modeling (SEM) are used to validate the proposed model.
5. Implementation of Recommendations: The most critical supply chain issues are prioritized, and
tailored strategic interventions are proposed to improve supply chain resilience and efficiency.
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Findings and Results

The findings reveal several key insights into the supply chain dynamics of the Abadan Oil Refining
Company:
1. Demographic Analysis of Experts:

o 50.5% of experts were male, and 19.5% were female.

o 54.6% held bachelor's degrees, 25.9% master's degrees, and 19.5% doctoral degrees.

o Work experience varied, with 31.6% having 16-20 years of experience.

2. Key Supply Chain Indicators:

o The most influential factors included lean manufacturing practices, risk mitigation
strategies, and green supply chain initiatives.

o Supply chain agility was found to be critical in responding to market fluctuations and
geopolitical disruptions.

o Sustainability initiatives, including waste reduction and environmental impact
assessments, were identified as essential components for long-term refinery operations.

3. Ranking of Key Challenges and Solutions:

o The study ranked supply chain bottlenecks based on their impact, identifying critical areas
such as raw material sourcing, supplier reliability, and logistics infrastructure.

o Strategic solutions were proposed to address supply chain inefficiencies, including
investment in digital supply chain monitoring tools and automation of procurement
processes.

4. Impact of the LARG Model on Refinery Performance:

o Integration of Lean strategies led to a 20% reduction in waste and production inefficiencies.

o Agile supply chain practices improved response time to disruptions by 35%.

o Resilience strategies helped mitigate supply chain risks associated with international
sanctions and economic fluctuations.

o Green initiatives reduced carbon emissions by 15% and optimized energy consumption.

Conclusion

The findings underscore the importance of adopting a holistic, integrated approach to supply chain
management in the oil industry. The LARG paradigm provides a comprehensive framework for addressing
challenges related to efficiency, adaptability, risk management, and sustainability. The integration of
Lean, Agile, Resilient, and Green principles enables refineries to enhance operational efficiency, reduce
environmental impact, and improve resilience to supply chain disruptions.

This study contributes to both academic research and practical industry applications by offering a
structured model for diagnosing and improving supply chain processes. The multi-criteria decision-
making framework used in this study provides a data-driven approach to identifying supply chain
bottlenecks and implementing strategic solutions.

Key recommendations for the Abadan Oil Refining Company include:

« Investment in advanced supply chain analytics to enhance real-time monitoring and decision-
making.
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« Adoption of digital transformation initiatives, such as blockchain and 1oT-based tracking systems,
to improve supply chain transparency.

o Collaboration with sustainable suppliers to promote environmentally responsible procurement
practices.

« Enhancement of workforce training programs to improve human resource capabilities in managing
supply chain complexities.

Future research should explore the application of artificial intelligence and machine learning
algorithms in optimizing oil refinery supply chains. Additionally, comparative studies between different
refineries could provide further insights into best practices for achieving supply chain excellence in the
energy sector.

Overall, the study demonstrates that a strategically integrated supply chain framework, guided by
the LARG paradigm, can significantly improve efficiency, resilience, and sustainability in the oil industry,
ensuring long-term competitive advantage and operational stability.
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