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Abstract: The study aimed to identify and analyze key determinants of supply chain management in the 
US oil and gas sector. It employed a comprehensive literature review and qualitative data analysis to 
examine factors such as demand forecasting, procurement, inventory management, transportation, and 
information technology. The results indicated that advanced forecasting techniques, strategic supplier 
relationships, efficient inventory systems, optimized logistics, and robust IT solutions significantly enhance 
supply chain performance. These findings underscore the importance of integrating technology and strategic 
planning to improve operational efficiency, reduce costs, and mitigate risks in the oil and gas supply chain. 
The study's insights are critical for industry stakeholders aiming to enhance supply chain resilience and 
effectiveness. 
 
Keywords: Supply chain management, Oil and Gas, Energy 
 
Introduction 
The oil and gas sector plays a pivotal role in the global economy, and the United States stands as one of 
the largest producers and consumers of petroleum products (Siddik et al, 2021). Within this industry, efficient 
and effective supply chain management is crucial for ensuring uninterrupted operations, minimizing costs, 
and maximizing profitability. However, the US oil and gas sector operates within a complex supply chain 
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environment, facing numerous challenges and complexities that necessitate a critical examination of key 
determinants in supply chain management. The US oil and gas sector encompasses various interconnected 
activities, including exploration, production, refining, transportation, and distribution (Devold, 2013). The 
sector's supply chain involves multiple stakeholders, such as suppliers, manufacturers, distributors, 
retailers, and end consumers, operating across vast geographical areas (EIA, 2023). The intricacies and 
interdependencies within this supply chain make it susceptible to various risks, including price fluctuations, 
regulatory compliance, geopolitical factors, environmental concerns, and disruptions in logistics and 
transportation networks (Devold, 2013). To overcome these challenges and ensure smooth operations, it is 
essential to identify and understand the key determinants that significantly impact supply chain management 
in the US oil and gas sector 

While supply chain management is a well-established field, the unique characteristics of the oil and gas 
sector necessitate a focused investigation into its specific determinants. The existing literature provides 
valuable insights into supply chain management practices in various industries, but there is a need for a 
critical study that specifically addresses the US oil and gas sector's supply chain challenges and 
opportunities. Therefore, the research problem at hand is to identify the key determinants that significantly 
impact supply chain management within the US oil and gas sector and comprehensively analyze their 
implications on performance, sustainability, and resilience. 

This study will involve a comprehensive review of the existing literature on supply chain management in the 
oil and gas sector, focusing on the US context and also analyze the impact on supply chain performance, 
sustainability, and resilience. The study holds significant implications for both theory and practice. It will 
contribute to the existing body of knowledge in supply chain management, specifically in the context of the 
oil and gas industry, the findings will serve as a valuable resource for academics, researchers, and 
practitioners seeking to enhance their understanding of the supply chain challenges and opportunities in 
this sector thereby providing valuable insights for academia, industry practitioners, and policymakers alike. 
The remainder of the paper is organized as follows: section 2 provides a review of related literatures; section 
3 describes the methodology of the research; section 4 shows the result of the analysis and its discussion; 
and section 5 provides the conclusion for the study.  

Review of Related Literature 

Supply Chain Management in the Oil and Gas Sector 

The oil and gas sector operates within a complex supply chain network, involving various activities such as 
exploration, production, transportation, refining, and distribution (Lisitsa et al, 2019) . Effective supply chain 
management in this sector is crucial for ensuring the timely delivery of products, optimizing costs, and 
managing risks (Raut et al, 2017). Several studies have focused on examining supply chain management 
practices in the oil and gas sector, highlighting the unique challenges and opportunities it presents. Olisah 
et al, (2020) emphasized the importance of supply chain integration and collaboration in the oil and gas 
industry. They highlighted the need for aligning supply chain strategies with business goals, optimizing 
logistics networks, and leveraging technology to improve operational efficiency. Similarly, Mckinsey and 
Company (2023) highlighted the significance of sustainable supply chain practices in the oil and gas sector, 
emphasizing the integration of environmental and social considerations into supply chain decision-making. 

Key concepts and theories related to supply chain management 

Supply chain management (SCM) is a critical area of focus for industries, including the oil and gas sector, 
aiming to optimize their operations, enhance efficiency, and achieve competitive advantage.  This section 
provides an overview of key concepts and theories relevant to supply chain management in the context of 
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the US oil and gas sector. Supply chain integration refers to the coordination and collaboration of various 
entities within the supply chain to achieve shared goals (Mubarik et al, 2019). It involves seamless 
information sharing, joint decision-making, and process synchronization. Effective supply chain integration 
enables improved visibility, reduced lead times, enhanced operational efficiency, and better risk 
management (Ebrahimi, 2015). In the oil and gas sector, supply chain integration plays a crucial role in 
ensuring smooth coordination between exploration, production, refining, transportation, and distribution 
activities (Lisitsa et al, 2019). Lean principles emphasize the elimination of waste and the continuous 
improvement of processes. In the context of supply chain management, lean practices aim to reduce 
inventory levels, minimize lead times, and enhance overall efficiency. Lean supply chain management helps 
oil and gas companies streamline operations, optimize transportation, and reduce costs (Cheri et al, 2011). 

Agile supply chain management: This focuses on responsiveness and flexibility to quickly adapt to changing 
market conditions and customer demands. It involves the ability to rapidly adjust production, inventory, and 
distribution strategies. Agile practices are particularly relevant in the oil and gas sector, where supply 
disruptions, fluctuating oil prices, and changing regulatory environments require companies to be agile in 
their supply chain operations (Piya et al, 2020). Accurate demand forecasting and planning is crucial for 
effective supply chain management. Forecasting methods, such as statistical models, time series analysis, 
and machine learning algorithms, help anticipate future demand patterns. Oil and gas companies utilize 
demand forecasting to optimize inventory levels, plan production capacities, and minimize stockouts (Al-
Fattah, 2021). 

Risk Management: Supply chain risk management involves identifying, assessing, and mitigating risks that 
can impact the performance of the supply chain. Risks in the oil and gas sector can include geopolitical 
uncertainties, natural disasters, price volatility, and supply disruptions. Effective risk management strategies 
help companies proactively address potential threats and enhance supply chain resilience (Raut et al, 2017). 

Sustainability and Green Supply Chain: Sustainability has gained significant importance in recent years, 
and the oil and gas sector is no exception. Green supply chain practices focus on reducing environmental 
impacts, promoting renewable energy sources, and ensuring ethical and socially responsible operations 
(Arscott, 2004). Sustainable supply chain management helps oil and gas companies achieve environmental 
goals, comply with regulations, and enhance their corporate reputation (Anis and Siddiqui, 2015). 

Critical Factors Influencing Supply Chain Management 

To effectively manage the supply chain in the oil and gas sector, it is crucial to identify and understand the 
key determinants that significantly impact supply chain performance. The following determinants have been 
widely discussed in the literature: 

Demand Forecasting and Planning 

Demand forecasting and planning are crucial determinants in supply chain management, particularly in the 
oil and gas sector. Accurate and reliable demand forecasts enable organizations to optimize their production 
schedules, inventory levels, and resource allocation (Chima, 2007) . Moreover, effective planning based on 
demand forecasts helps in meeting customer requirements, reducing costs, and ensuring the availability of 
products in the market. Alquist et al, (2013) examined the impact of macroeconomic factors on petroleum 
demand forecasting. They highlighted the importance of incorporating economic indicators, such as GDP, 
energy prices, and population growth, in demand forecasting models. Their study emphasized the need for 
accurate demand forecasts to facilitate strategic decision-making and effective resource allocation in the oil 
and gas sector. Suganthi and Samuel (2012) provide a comprehensive overview of the various energy 
demand forecasting models that have been developed over the years. They further discuss the challenges 
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of using energy demand forecasting models in the oil and gas industry. These energy demand forecasting 
models are valuable tools for informing decision-making in the oil and gas industry.  

In addition to macroeconomic factors, other determinants influence demand forecasting and planning in the 
oil and gas sector. Energy policies and regulations have a significant impact on energy consumption 
patterns, which in turn affect demand forecasts. Allsopp and Fattouh (2011) examined the role of oil in the 
global economy. Their study highlighted the role of policy interventions, such as fuel efficiency standards 
and carbon pricing, in shaping future oil demand and emphasized the need to consider policy dynamics.  
Moreover, geopolitical factors play a critical role in demand forecasting and planning for oil and gas products 
(IEA, 2020). Volatility in global oil prices, geopolitical tensions, and conflicts can significantly impact demand 
patterns. Gong et al (2022) explored the impact of geopolitical factors on oil demand in China. Their study 
highlighted the need to consider geopolitical risk factors, such as oil price volatility and political instability, 
in demand forecasting models for the oil and gas sector.The integration of market intelligence and data 
analytics techniques has also been explored in demand forecasting for the oil and gas sector. Al-Fattah 
(2021) developed a new artificial intelligence (AI) model called GANNATS for forecasting crude oil demand. 
The model was tested on data from Saudi Arabia and China and was found to be able forecast crude oil 
demand with high accuracy. This study demonstrated the value of leveraging advanced analytics techniques 
and diverse data sources to improve demand forecasting accuracy and enable timely decision-making in 
the oil and gas sector. 

Furthermore, the literature emphasizes the importance of demand planning to optimize production and 
supply chain operations. Beartice et al (2007) examined demand planning practices in the oil and gas sector 
and proposed a two-step approach to supply and demand planning for crude oil. The first involves the use 
of a demand forecasting model to predict future demand for refined products. This is followed by a supply 
chain optimization model to determine the optimal quantity of crude oil to procure. Their study emphasized 
the need for collaborative demand planning processes, effective communication across supply chain 
partners, and the integration of demand signals throughout the supply chain to improve planning accuracy 
and responsiveness. 

Procurement and Supplier Relationship Management 

Efficient procurement practices and effective supplier relationship management contribute to cost 
optimization, operational efficiency, and risk mitigation (Park et al, 2010).  Chopra and Meindl (2016) discuss 
the importance of strategic sourcing and supplier selection in the oil and gas sector. They emphasize the 
need for organizations to identify and engage with reliable and competent suppliers through rigorous 
evaluation processes. The study highlights the significance of aligning procurement strategies with overall 
business objectives, ensuring supplier collaboration, and establishing long-term relationships to achieve 
supply chain efficiency. Raut et al (2017) propose a supplier evaluation framework considering sustainable 
sourcing practices in the oil and gas industry. Their study emphasizes the integration of environmental and 
social considerations into supplier selection processes. The framework incorporates criteria such as 
environmental impact, social responsibility, quality, and delivery performance to enable organizations to 
make sustainable procurement decisions. 

Inventory Management 

Inventory management plays a crucial role in the oil and gas sector due to the high value and perishable 
nature of products. Effective inventory management ensures product availability, minimizes carrying costs, 
and reduces the risk of stockouts (Vellingiri, 2013).  Chain (2020) discuss inventory management in the oil 
and gas industry as a complex challenge due to high cost of inventory, need to ensure that inventory is 
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available when and where it is needed, volatile market conditions and long lead times for ordering inventory. 
It then proposes the use of advanced technologies in inventory management can help oil and gas companies 
to improve efficiency, reduce costs, and improve customer service. For example, big data can be used to 
track inventory levels and demand patterns, artificial intelligence can be used to optimize inventory ordering 
and replenishment, and the internet of things can be used to track the location and condition of inventory. 
This helps organizations optimize inventory levels, reduce waste, and improve supply chain responsiveness. 

Transportation and Logistics 

Transportation and logistics are key determinants in the oil and gas supply chain, as they involve the 
movement of products from production sites to refineries, distribution centers, and end consumers. Efficient 
transportation and logistics management ensure timely delivery, minimize costs, and mitigate risks. Kempe 
et al, (2021) discuss models for integrated supply chain planning in the petroleum industry. The authors 
opine that the oil and gas industry needs to invest in logistics and transportation to remain competitive in 
the global market. By adopting new technologies and practices, the industry can improve efficiency, reduce 
costs, and improve customer service. 

Information Technology and Data Analytics 

Information technology (IT) and data analytics have transformed supply chain management practices in 
various industries, including the oil and gas sector. IT solutions and data analytics techniques enable real-
time information sharing, process automation, and improved decision-making. Chiranjeevi (2012) presents 
a review of artificial intelligence (AI) applications in the oil and gas industry. The study explores the 
application of advanced technologies for improving transportation, reducing cost, increasing production and 
improving logistics efficiency.  The findings highlight the potential benefits of data-driven analytics in 
enhancing operational performance and decision-making in the oil and gas supply chain. 

Risk Management and Resilience 

Risk management and resilience are crucial determinants in the oil and gas sector, given the inherent risks 
associated with geopolitical tensions, price volatility, natural disasters, and regulatory changes. Effective 
risk management practices and resilience strategies ensure supply chain continuity and minimize the impact 
of disruptions.  Anderson and Mostue (2012) discuss the concept of building a resilient supply chain in the 
context of the oil and gas sector. The study emphasizes the importance of proactive risk identification, 
contingency planning, supplier diversification, and the adoption of robust risk management frameworks. It 
highlights the need for organizations to develop resilient supply chains to respond effectively to disruptions 
and maintain operational stability. Attia et al (2023) analyze enablers for building sustainable supply chain 
resilience. The study explores various factors, including design, planning, technological advancements, 
collaboration, risk assessment methodologies, and supply chain visibility, that contribute to supply chain 
resilience. The findings emphasize the importance of integrating sustainability and resilience considerations 
into supply chain practices to ensure long-term competitiveness. 

Summarily, the literature review highlights key determinants in supply chain management within the oil and 
gas sector by understanding and effectively addressing these determinants, organizations in the oil and gas 
industry can enhance their supply chain performance, operational efficiency, and overall competitiveness. 

Research Methodology 

This study employed a qualitative research design to investigate the key determinants in the supply chain 
management of the US oil and gas sector. The research design involved collecting and analyzing secondary 
data from various sources to address the research objectives effectively (Creswell & Creswell, 2017). The 
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study aimed to analyze existing data and literature to identify and evaluate the key determinants in supply 
chain management. The main source of data for this research was secondary data obtained from reputable 
academic journals, industry reports, government publications, and other relevant sources (Cresswell, 2013). 
The data included scholarly articles, case studies, statistical reports, and industry analyses related to supply 
chain management in the US oil and gas sector. A comprehensive literature review was conducted to gather 
relevant information and insights on the key determinants in supply chain management. 

The collected data were carefully reviewed and organized to identify relevant information related to the key 
determinants in supply chain management. A thematic analysis approach was used to identify common 
themes and patterns across the literature (Castleberry and Nolen, 2018). The findings were categorized and 
summarized based on the dimensions of supply chain management, such as demand forecasting and 
planning, procurement and supplier relationship management, inventory management, transportation and 
logistics, information technology and data analytics, and risk management and resilience. The analysis 
included the interpretation and synthesis of the identified themes and patterns, providing a comprehensive 
understanding of the key determinants and their implications in the supply chain management of the US oil 
and gas sector.  

Identification and Analysis of Key Determinants 

Determinant 1: Demand Forecasting and Planning 

Demand forecasting and planning are critical factors in supply chain management for the US oil and gas 
sector. Accurate demand forecasting enables organizations to optimize production, inventory, and 
transportation, leading to improved customer service and cost efficiency. Effective demand planning 
involves understanding market trends, analyzing historical data, and considering external factors that impact 
demand. 

Challenges in demand forecasting and planning in the oil and gas sector include the volatility of oil prices, 
changing consumer behavior, and geopolitical factors. Best practices involve the use of advanced 
forecasting techniques such as time series analysis, regression models, and machine learning algorithms 
to capture demand patterns. Collaboration with customers, suppliers, and other stakeholders can provide 
valuable insights for demand planning. Additionally, the integration of real-time data, market intelligence, 
and scenario planning can enhance the accuracy of demand forecasting. 

Determinant 2: Procurement and Supplier Relationship Management 

Efficient procurement and effective supplier relationship management are crucial for the US oil and gas 
sector's supply chain. Strategic procurement practices and strong supplier relationships contribute to cost 
optimization, quality assurance, and risk mitigation. The sector heavily relies on a complex network of 
suppliers and service providers, making procurement and supplier management critical. Challenges in 
procurement and supplier relationship management include supplier selection, performance monitoring, and 
supplier risk management. Best practices involve strategic sourcing, supplier evaluation based on quality, 
delivery performance, and financial stability. Long-term partnerships, contractual agreements, and 
collaborative initiatives with suppliers can improve supply chain coordination and responsiveness. 
Additionally, leveraging technology solutions for supplier collaboration, performance tracking, and risk 
assessment can enhance procurement efficiency and supplier relationship management. 

Determinant 3: Inventory Management 

Inventory management is a crucial determinant in the US oil and gas sector's supply chain. Effective 
inventory management ensures product availability, minimizes carrying costs, and reduces the risk of 
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stockouts. Given the sector's high-value and perishable products, optimizing inventory levels is vital to 
maintain operations and meet customer demands. Challenges in inventory management include demand 
variability, storage constraints, and the need for specialized handling and storage facilities. Best practices 
involve accurate demand forecasting, safety stock optimization, and just-in-time inventory systems. 
Leveraging technologies like RFID tracking, real-time inventory monitoring, and inventory analytics can 
improve inventory visibility and control. Collaboration among supply chain partners, such as suppliers, 
distributors, and retailers, can enhance coordination and inventory replenishment processes. 

Determinant 4: Transportation and Logistics 

Transportation and logistics play a critical role in the US oil and gas sector's supply chain. Efficient 
transportation ensures timely delivery of raw materials, components, and finished products to production 
sites, refineries, and end consumers. Effective logistics management contributes to cost optimization, 
service level attainment, and supply chain responsiveness. Challenges in transportation and logistics 
include complex transportation networks, regulatory compliance, and volatile fuel prices. Best practices 
involve route optimization, mode selection, and carrier management to improve transportation efficiency. 
Leveraging technology solutions for real-time tracking, route planning, and supply chain visibility can 
enhance logistics operations. Collaboration among stakeholders, such as shippers, carriers, and third-party 
logistics providers, can lead to improved transportation performance and cost savings. 

Determinant 5: Information Technology and Data Analytics 

Information technology (IT) and data analytics have transformed supply chain management in the US oil 
and gas sector. IT solutions and data analytics enable real-time information sharing, process automation, 
and data-driven decision-making. The sector can leverage technology advancements to enhance 
operational efficiency, visibility, and agility. Challenges in IT and data analytics implementation include data 
integration, system compatibility, and cybersecurity risks. Best practices involve the adoption of enterprise 
resource planning (ERP) systems, supply chain management software, and data integration platforms. 
Leveraging big data analytics, predictive modeling, and machine learning algorithms can enable 
organizations to gain actionable insights from vast amounts of data. Additionally, investing in technologies 
like IoT, cloud computing, and blockchain can enhance supply chain visibility, traceability, and security. 

Determinant 6: Risk Management and Resilience 

Risk management and resilience are critical in the US oil and gas sector's supply chain due to various risks 
faced, including geopolitical, economic, environmental, and operational risks. Effectively managing risks 
and building resilience helps organizations mitigate disruptions, ensure business continuity, and protect their 
reputation. Challenges in risk management and resilience include identifying and assessing risks, 
developing contingency plans, and adapting to changing risk landscapes (Urciuoli et al, 2014). Best 
practices involve conducting comprehensive risk assessments, mapping supply chain vulnerabilities, and 
developing risk mitigation strategies. Building strong relationships with suppliers, diversifying supply 
sources, and implementing robust business continuity plans can enhance supply chain resilience. 
Additionally, leveraging technologies like real-time monitoring, supply chain visibility tools, and predictive 
analytics can improve risk identification and response capabilities. 

Findings and Discussion 

Analysis of Key Determinants: 

The analysis of key determinants in supply chain management of the US oil and gas sector revealed several 
critical factors. Demand forecasting and planning emerged as a crucial determinant, with the adoption of 



 

 

420 

advanced techniques and collaboration among supply chain partners being key best practices (Raut, 2017). 
Procurement and supplier relationship management were identified as essential for cost optimization and 
risk mitigation, emphasizing strategic sourcing, supplier evaluation, and collaboration (Al-Fattah, 2021). 
Inventory management was found to be crucial for product availability and cost reduction, with accurate 
forecasting and technology adoption as best practices (Vellingiri, 2013). Transportation and logistics were 
identified as vital determinants, emphasizing route optimization, carrier management, and technology 
integration (Kempe et al, 2021). Information technology and data analytics were recognized as 
transformative factors, enabling real-time information sharing, automation, and data-driven decision-making 
(Chiranjeevi, 2012). Lastly, risk management and resilience were crucial, highlighting risk assessment, 
contingency planning, and technology-enabled risk mitigation strategies (Anderson and Mostue, 2012). 

Impact on Supply Chain Performance: 

The identified key determinants have a significant impact on supply chain performance in the US oil and 
gas sector. Accurate demand forecasting and planning improve customer service levels while minimizing 
inventory costs. Effective procurement and supplier relationship management lead to cost optimization, 
quality assurance, and reduced supply chain risks (Raut et al, 2017). Efficient inventory management 
ensures product availability, reduces stockouts, and minimizes carrying costs. Well-managed transportation 
and logistics operations enable timely delivery and cost savings (Carillo 2004; Park et al, 2010). Adoption 
of information technology and data analytics enhances operational efficiency, visibility, and decision-making 
capabilities. Robust risk management and resilience strategies protect against disruptions, ensure business 
continuity, and safeguard the supply chain's performance (Mohanty and Nandha, 2011). 

The findings of this study align with existing literature on supply chain management in the US oil and gas 
sector. Previous research has also emphasized the importance of demand forecasting and planning, 
procurement and supplier management, inventory management, transportation and logistics, information 
technology, and risk management (Olisah et al, 2020; Piya et al, 2020). The identified determinants and 
best practices corroborate existing studies and provide further insights into their implementation and impact. 
The study contributes to the existing literature by consolidating and synthesizing key determinants in a 
comprehensive framework, highlighting their relevance and providing practical recommendations for supply 
chain practitioners. 

Conclusion and Recommendation 

In conclusion, this study conducted a critical analysis of key determinants in the supply chain management 
of the US oil and gas sector. Through an extensive review of academic literature, the study identified six 
key determinants: demand forecasting and planning, procurement and supplier relationship management, 
inventory management, transportation and logistics, information technology and data analytics, and risk 
management and resilience. 

This study's findings have significant implications for the theoretical understanding of supply chain 
management in the US oil and gas sector. The identification and analysis of key determinants provide a 
comprehensive framework that expands upon the existing literature. The study validates and reinforces the 
importance of demand forecasting and planning, procurement and supplier relationship management, 
inventory management, transportation and logistics, information technology and data analytics, and risk 
management and resilience as critical factors in supply chain performance. The research contributes to the 
body of knowledge by offering insights into the challenges, best practices, and impact of these determinants. 
It provides a foundation for future research to delve deeper into specific aspects of each determinant and 
explore their interrelationships. 
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Finally, the study has practical implications for supply chain practitioners in the US oil and gas sector. 
Understanding the key determinants and their impact on supply chain performance enables organizations 
to develop strategies that enhance their operational efficiency and competitiveness. Practitioners can apply 
the best practices identified in each determinant to improve their demand forecasting and planning 
processes, optimize procurement and supplier relationships, streamline inventory management, enhance 
transportation and logistics operations, leverage information technology and data analytics, and strengthen 
risk management and resilience. By adopting these practices, organizations can address the challenges 
specific to the oil and gas sector and improve their overall supply chain performance. 

Recommendations for Supply Chain Management Improvement 

Based on the study's findings, several recommendations can be made to improve supply chain management 
in the US oil and gas sector: 

To improve supply chain management in the oil and gas industry, organizations should foster collaboration 
among partners for better demand visibility and efficient logistics. Investing in technology like IoT and data 
analytics can enhance visibility, automate processes, and reduce costs. Robust risk management 
frameworks and contingency plans are essential for mitigating geopolitical, economic, and operational risks. 
Optimizing inventory management through accurate demand forecasting and real-time monitoring can 
reduce costs and ensure product availability. Strengthening supplier relationships through long-term 
partnerships and regular assessments can enhance performance. Continuous process improvement using 
lean practices and performance metrics is crucial. Staying informed about industry trends and regulatory 
changes is vital for adapting strategies. Implementing these recommendations will enhance operational 
efficiency, mitigate risks, and provide a competitive advantage in the dynamic oil and gas industry. 
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