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Abstract 
The oil and gas (O&G) sector face unique logistical and supply chain challenges due to its complex, capital-intensive, 

and high-risk operations. Efficiency in logistics and supply chain management (SCM) is critical for reducing costs, 

ensuring timely operations, and maintaining competitive advantage. This literature review synthesizes current research 

on methods and strategies to enhance logistics and supply chain efficiency in the O&G industry. It highlights the adoption 

of digital technologies, supply chain integration, lean practices, risk management, and sustainability efforts. The review 

concludes with gaps in literature and suggestions for future research. 
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INTRODUCTION 

The oil and gas sector is a cornerstone of the global economy, accounting for over 50% of the world’s energy consumption 

and serving as a critical input to various industries including transportation, manufacturing, and chemicals (International 

Energy Agency [IEA], 2021). Despite its strategic importance, the sector is characterized by a volatile operating 

environment influenced by fluctuating commodity prices, geopolitical tensions, regulatory shifts, and the global transition 

towards renewable energy (Zhou, Goh, & Unnithan, 2015). These external pressures demand operational excellence and 

strategic agility, particularly in logistics and supply chain management. 

Logistics and supply chain operations in the O&G industry encompass a wide range of activities including exploration, 

drilling, production, transportation, storage, and distribution (Chima, 2007). Each stage involves the movement of vast 

volumes of equipment, raw materials, and personnel, often to and from geographically remote and environmentally 

challenging locations such as offshore rigs or arid deserts (Samuel & Patil, 2019). The inherent complexity and high 

capital intensity of these operations make logistics and supply chain efficiency not only a cost-saving necessity but also 

a key enabler of safety, regulatory compliance, and timely project delivery (Iqbal, Hashmi, & Azhar, 2020). 

Moreover, as global competition intensifies and stakeholder expectations evolve, oil and gas firms are under growing 

pressure to enhance transparency, reduce carbon footprints, and build more resilient supply chains capable of withstanding 

disruptions like pandemics and geopolitical shocks (Ivanov & Dolgui, 2020). This has prompted a shift toward digital 

transformation, integration of lean and agile methodologies, and sustainability-oriented innovations within supply chain 

strategies (Christopher, 2016). 

 

Research Objectives 

This literature review aims to achieve the following objectives: 

1. To identify and evaluate the key challenges affecting logistics and supply chain efficiency in the oil and gas sector. 

2. To explore and synthesize current strategies, tools, and technologies adopted to improve supply chain performance in 

the industry. 

3. To assess the impact of digitalization, lean practices, integration, and sustainability on supply chain efficiency. 

4. To highlight barriers to the implementation of improvement strategies in oil and gas logistics. 

5. To identify future trends and research gaps for developing resilient and sustainable supply chains in the sector. 

 

Research Questions 

To address these objectives, the following research questions guide this literature review: 

1. What are the primary logistical and supply chain challenges faced by the oil and gas sector? 

2. What strategies and best practices are currently employed to enhance supply chain efficiency in this industry? 

3. How do digital technologies, such as IoT and blockchain, influence logistics performance in oil and gas operations? 

4. What role do lean principles and supply chain integration play in improving operational efficiency? 

5. What are the common barriers hindering the successful implementation of efficiency-improving initiatives? 

6. What emerging trends and research directions can inform the development of more resilient and sustainable supply 

chains in the oil and gas sector? 

 

Literature Review 

This literature review explores the current body of knowledge on improving logistics and supply chain efficiency in the 

oil and gas sector. It examines key strategies, best practices, case studies, and technological enablers, while identifying 

persistent challenges and future research directions. 

 

Challenges in Oil and Gas Supply Chains 

Complexity and Capital Intensity O&G operations involve intricate, long-term projects requiring specialized assets and 

highly skilled labor, demanding tight synchronization across the supply chain (Chima, 2007). Harsh and Remote 

Locations Many exploration and production activities occur in isolated or extreme environments, complicating logistics, 

transportation, and emergency response planning (Zhou et al., 2015). Regulatory and Environmental Pressures The sector 

is subject to stringent compliance requirements related to safety, emissions, and environmental impact, necessitating 

robust governance mechanisms (Iqbal et al., 2020). Price Volatility Fluctuations in global oil prices influence supply 

chain decisions such as inventory levels, supplier contracts, and transportation routes (Pereira & Frazzon, 2018). 

 

Strategies for Efficiency Improvement 

Digital Transformation Technologies such as the Internet of Things (IoT), blockchain, and predictive analytics enhance 

supply chain visibility, asset tracking, and decision-making (Ivanov et al., 2019). IoT applications in asset health 

monitoring and blockchain in documentation reduce downtime and fraud. Supply Chain Integration Cross-functional and 

inter-organizational integration enables real-time data exchange and coordinated operations, reducing lead times and 

enhancing responsiveness (Christopher, 2016). Lean Supply Chain Practices Lean methods such as Just-in-Time (JIT), 

Six Sigma, and value stream mapping help eliminate inefficiencies. These approaches must be customized to ensure 

resilience amid O&G volatility (Alvarado & Kotzab, 2001). Risk Management Frameworks Effective SCM in the O&G 

sector requires structured risk identification, scenario planning, and contingency management to address operational and 

geopolitical uncertainties (Pettit et al., 2010). Sustainability and Green Logistics Sustainability initiatives—including fuel 

efficiency, emission reduction, and waste minimization—are increasingly central to logistics strategy, with both 

regulatory and reputational implications (Jabbour et al., 2014). 
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Case Study Highlights 

Shell Shell's deployment of digital twins and advanced analytics in upstream operations improved performance prediction 

and asset utilization, leading to significant cost savings (Accenture, 2021). BP implemented an integrated planning 

framework that aligned logistics, procurement, and production units, achieving a 15% reduction in overall supply chain 

costs (BP, 2019). Saudi Aramco Lean principles adopted by Saudi Aramco streamlined warehouse operations, enhanced 

inventory turnover, and increased service level agreements (Alghamdi et al., 2020). 

 

Implementation Barriers 

Organizational Inertia Resistance to change, lack of internal alignment, and insufficient training hinder adoption of 

innovative practices (Kotter, 1996). High Capital Requirements Digitalization and lean transformations require substantial 

investment, posing challenges for small and mid-sized operators (Gunasekaran et al., 2017). Data Security and 

Infrastructure Gaps Digital technologies introduce vulnerabilities related to cybersecurity, particularly in critical 

infrastructure contexts (Baryannis et al., 2019). 

 

Research Methodology  

This study adopts a qualitative, narrative literature review methodology to synthesize existing knowledge on logistics and 

supply chain efficiency in the oil and gas (O&G) sector. A structured approach was followed to identify, select, and 

analyze relevant academic, industry, and policy literature from 2000 to 2024. 

 

Research Design 

The research design is exploratory and descriptive, aiming to consolidate fragmented research findings into a coherent 

understanding of the strategies, challenges, and emerging trends in O&G logistics and supply chains. Given the 

multidisciplinary nature of the topic, sources were drawn from supply chain management, operations, energy economics, 

and industrial engineering domains. 

 

Data Sources and Search Strategy 

Data was collected from peer-reviewed journals (e.g., International Journal of Production Economics, Journal of Cleaner 

Production, Energy Policy), conference proceedings, and reports from major consulting firms (e.g., Accenture, 

McKinsey), oil companies (e.g., BP, Shell, Saudi Aramco), and international agencies (e.g., IEA, World Economic 

Forum). Searches were conducted through databases including Scopus, Web of Science, IEEE Xplore, and Google 

Scholar using combinations of the following keywords: "oil and gas logistics", "supply chain efficiency", "digital 

transformation in oil and gas", "lean logistics", "supply chain risk management", "green supply chain", "blockchain oil 

supply chain", "AI logistics oil and gas".  

 

Inclusion criteria consisted of: Publications in English; Research focused on oil and gas logistics/supply chains; Studies 

presenting empirical findings, theoretical frameworks, or case analyses. 

 

Selection and Analysis 

After eliminating duplicates and non-relevant articles, approximately 85 studies were shortlisted for full-text review. 

Thematic coding was used to group findings into five major categories: 

(a) supply chain challenges, 

(b) efficiency strategies, 

(c) case applications, 

(d) barriers to implementation, 

(e) future research directions. 

 

Thematic synthesis enabled the integration of diverse perspectives and empirical evidence into a structured framework 

aligned with the study's objectives and research questions. 

 

Limitations 

This review is limited by its reliance on secondary data and published sources. It does not include primary data collection 

through interviews or surveys, which may limit the contextual depth of certain insights. Moreover, some proprietary or 

region-specific practices may not be captured due to the availability of open-access literature. 

 

Ethical Considerations 

As a literature-based study, no human participants were involved, and thus no ethical approval was required. All sources 

are appropriately cited to acknowledge intellectual property and maintain academic integrity. 

 

Findings and Discussion 

The review reveals several key insights regarding the efficiency of logistics and supply chain operations in the oil and gas 

(O&G) sector. These findings address the core research questions and provide a comprehensive synthesis of the sector’s 

evolving practices. 
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Complex challenges require integrated approaches  

The O&G sector’s logistical complexity—stemming from its capital-intensive nature, remote operations, and regulatory 

pressures—requires integrated, multifaceted solutions. Traditional siloed operations are insufficient to cope with the 

intricacies of exploration, production, and distribution. Integrated supply chain planning and real-time data sharing, as 

demonstrated by BP’s planning framework (BP, 2019), lead to quantifiable improvements in responsiveness and cost 

reduction. 

 

Digital Transformation as a Strategic Enabler 

Digital technologies emerged as a major driver of supply chain efficiency. IoT applications in equipment monitoring and 

blockchain for document management are enhancing visibility, transparency, and speed across operations (Ivanov et al., 

2019). Shell’s digital twin implementation exemplifies how real-time analytics can reduce downtime and improve asset 

management (Accenture, 2021). However, adoption remains uneven due to investment costs and cybersecurity concerns 

(Baryannis et al., 2019). 

 

Lean Practices Must Be Contextualized 

While lean tools such as JIT and Six Sigma can eliminate waste and enhance efficiency (Alvarado & Kotzab, 2001), their 

direct application in high-risk environments like O&G must be adapted. Saudi Aramco’s warehouse optimization 

illustrates that lean principles can succeed when tailored to sector-specific risks and service expectations (Alghamdi et 

al., 2020). 

 

Sustainability and Risk Management Are Converging Priorities 

Environmental sustainability is no longer peripheral but central to O&G supply chain strategy. Green logistics, including 

emissions reduction and circular practices, are now driven by both compliance and stakeholder expectations (Jabbour et 

al., 2014). Concurrently, risk management frameworks—spanning geopolitical, environmental, and operational 

domains—are foundational for maintaining resilience (Pettit et al., 2010). 

 

Organizational and Financial Barriers Persist 

Resistance to change and the high upfront costs of transformation continue to hinder progress, especially among smaller 

firms (Gunasekaran et al., 2017). Success requires not only technological investment but also cultural transformation, 

leadership commitment, and workforce training (Kotter, 1996). 

 

Alignment with Research Questions 

• What are the major logistical and supply chain challenges in the O&G industry? Challenges include operational 

complexity, harsh environments, regulatory burdens, and price volatility. 

• What strategies are employed to improve efficiency? Key strategies include digital transformation, supply chain 

integration, lean methods, and green logistics. 

• How do digital technologies transform logistics performance? Technologies like IoT and blockchain enhance asset 

visibility, predictive maintenance, and data integrity. 

• What is the impact of integration and lean practices?Integration improves coordination, while lean practices reduce 

inefficiencies when customized for context. 

• What barriers hinder successful implementation?Organizational inertia, high costs, and cybersecurity concerns are 

primary impediments. 

• What are the future trends and research directions?The future lies in AI-enabled automation, blockchain 

transparency, circular supply chains, and resilience design. 

These findings suggest that achieving supply chain efficiency in O&G is not dependent on a single intervention but rather 

on a portfolio of coordinated strategies tailored to the industry's unique risk profile and operational scale. 

 

Conclusion  

This review demonstrates that strategic investment in digital technologies, integration, lean practices, and sustainability 

initiatives can significantly enhance logistics and SCM performance in the oil and gas sector. These approaches not only 

enable cost reduction and operational streamlining but also improve safety, compliance, and environmental outcomes. 

Digital transformation offers unprecedented transparency and decision-making capabilities, while integrated operations 

and lean methodologies reduce delays and eliminate redundancies. Sustainability-focused logistics contribute to 

regulatory adherence and public trust, offering long-term viability. Despite these advantages, implementation remains 

challenged by organizational resistance, cybersecurity risks, and financial constraints. Overcoming these barriers requires 

a systemic shift involving workforce upskilling, leadership commitment, and scalable, modular solutions tailored to 

specific operational contexts. Looking forward, future research should deepen exploration into AI-driven predictive 

analytics, blockchain scalability, and the design of adaptive, circular, and resilient supply chain architectures. A resilient, 

sustainable, and data-driven supply chain model is not only desirable, but also essential for the sector to navigate ongoing 

economic, environmental, and technological disruptions while maintaining global energy stability. 

 

Future Directions  

AI-enabled tools can enhance demand forecasting, asset scheduling, and supply chain automation (Min, 2010). Future 

research should examine AI integration into real-time decision systems. Blockchain offers transparency and traceability 

IJRDO - Journal of Business management ISSN: 2455-6661 

Volume-11 | Issue-1 | June, 2025 54



across suppliers but faces adoption barriers due to scalability and technical compatibility (Saberi et al., 2019). 

Incorporating circular economy principles can enhance sustainability through resource reuse, remanufacturing, and waste 

reduction (Genovese et al., 2017).  

 

Resilience by Design: The COVID-19 pandemic underscored the importance of supply chain agility. Research must 

focus on designing flexible systems that can adapt to disruption (Ivanov & Dolgui, 2020). 
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