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Abstract: Since the oil and gas sector has a complex structure with large capital requirements, demand-supply chain 

decision-making must be accurate and effective. This study utilizes Dynamic Capabilities Theory to investigate how big 

data analytics can influence supply chain decision-making in the construction sector. By adopting the Interpretive 

Phenomenological Analysis (IPA) approach in narratives of select studies from 2020-2024, the study emphasizes on 

advantages related to real-time analytics and its utility for demand forecast with enhancement of inventory management 

besides revealing reduced risk through big data analysis. Results showed the key benefits found when big data analytics 

are implemented compared to traditional practices which include advanced flexibility and operating effectiveness. 

However, this report notes the major challenges and hurdles to adopt HIPs include issues related with data integration, 

dependencies on an excessive number of resources and technological complexity. This, the conclusion emphasizes that 

despite its transformative potential in big data analytics aspects of implementation remain significant barriers and 

structured approach to overcoming these barriers are needed through strategic planning with improvement over time in 

this space considering new practices for managing large stores of data. 
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I. INTRODUCTION 

 

With large capital investments, vast supply chains, and unstable market conditions, the oil and gas business is a dynamic 

and complicated sector [1]. In this industry, making wise decisions is essential to increasing overall efficiency, cutting 

expenses, and optimizing operations [2]. Thus, the emergence of big data analytics has presented supply chain 

management in the oil and gas sector with revolutionary possibilities in recent times [3]. This goal herein is to investigate 

how the oil and gas industry may use big data analytics to enhance supply chain decision-making. To comprehend the 

theoretical foundations and practical evidence bolstering the application of big data in supply chain management, the 

paper will examine pertinent literature. Additionally, a critical analysis of the advantages and difficulties of applying big 

data analytics in this situation will be done. 

 

Interpretive Phenomenological Analysis (IPA), a qualitative research technique that focuses on comprehending the lived 

experiences and perceptions of individuals involved in the topic under study, is the methodology used in this study [4]. 

In contrast to conventional quantitative approaches, IPA enables a more thorough investigation of the individualized 

interpretations and discoveries made from contemporary pieces of literature and case studies [5]. Thus, for this study, no 

primary data will be gathered; instead, the analysis will rely on pre-existing data that has been chosen from industry 

reports, case studies, and peer-reviewed journal articles. Through an amalgamation of these sources, the article seeks to 

furnish a thorough comprehension of the function of big data in augmenting supply chain decision-making within the oil 

and gas sector, along with pragmatic suggestions for surmounting the obstacles linked to its execution. 

 

II. LITERATURE REVIEW 

 

A. Introduction 

The use of big data analytics within the supply chain discourse has been a cogent topic recently, with the oil and gas 

sector peeking particular interest. This industry has unique challenges due to the complex scale of activities, which 

conventional supply chain management methods often struggle with [6]. Big data analytics offers a potential solution to 

these challenges as it can handle large volumes of data and produce meaningful insights [7]. 

 

Based on this imperative objective, this literature review aims to explore the extant body of research that has been 

conducted on big data analytics as an enabler for supply chain decision-making in the context of the oil and gas industry. 

With the help of a systematic literature review, this study highlights theoretical advancements (based on current theories 

and constructs like the multi-phase procurement process theory from AVC) as well as practical implications for 

researchers or industry practitioners to better use big data to optimize supply chain operations. 
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This review will begin with an overview of the theoretical foundations for big data analytics in supply chain management, 

including Resource-Based View (RBV) and Dynamic Capabilities Theory. These frameworks serve as a basis for 

understanding the potential strategic value of big data in light of dynamic competitive contexts [12]. The paper will then 

present empirical research done on the impact of Big Data Analytics in Oil and Gas supply chain performance. 

Advantages (potential, such as more visibility or demand forecasting) and drawbacks (e.g., issues with data quality, 

complex integration requirements, specialized skills needed). 
 

The narrative review will end with an honest appraisal of where the research/how theory is at this point and what may lie 

ahead. The pros and cons of the use of big data analytics in supply chain management will also be discussed for. 

Moreover, the purpose of this review is to enhance understanding of how big data analytics can change the landscape 

through a lens that covers what has been done in analysing oil and gas supply chains from previous research to guide 

future streamlines on both theoretical perspectives. 
 

2.2 Theoretical Underpinnings 

The use of Big Data Analytics in Supply Chain Management rests on many theories. One of the most famous views is 

the Resource-Based View (RBV) which argues that firms could create sustainable competitive advantage by exploiting 

unique resources and capabilities [13]. The importance of big data for supply chain management organizations who want 

to gain insights and make intelligent decisions [7]. Furthermore, the Dynamic Capabilities Theory is defined as an 

organization's ability to adapt and/or intervene in its environment [8]. Zamani et al. [9] provided up-to-date data and 

predictive insights through their model. Regarding the dynamic capabilities, they concluded that this type of analytics 

would allow companies to better predict and react to supply chain interruptions or market changes. 
 

2.2.1 Resource-Based View 

A corporation's competitive advantage, according to the Resource-Based View (RBV) framework for strategic 

management, stems mainly from the deployment of a bundle of valuable, rare, inimitable, and non-substitutable (VRIN) 

resources and competencies that the firm controls [10]. Within the oil and gas supply chain, RBV offers a strong 

theoretical framework for comprehending how utilizing big data can generate and maintain competitive advantages in 

the context of big data analytics [11]. 
 

Figure 1. RBV in the Context of Supply Chain Management 
 

 
 

Source: Vitorino Filho and Moori (2020) 
 

2.2.1.1 Leveraging Unique Data Assets 

Thus, the extensive data generated by the oil and gas industry is a rare factor from the RBV perspective as pointed out 

by [14]. Within this set, market data and operational instruments data are present among other relevant information as 

well provided it is analyzed with the same care as economic output, this data can produce proprietary insights which 

competitors will not have visibility [14]. It is the application of big data analytics by Companies like BP and Shell, to 

optimize drilling operations resulting in increasing exploration efficiency that enables lowering costs along with increased 

yield [14]. 

https://iarjset.com
https://iarjset.com/


IARJSET 

International Advanced Research Journal in Science, Engineering and Technology 

Impact Factor 8.066Peer-reviewed & Refereed journalVol. 11, Issue 1, January 2024 

DOI:  10.17148/IARJSET.2024.11122 

© IARJSET                  This work is licensed under a Creative Commons Attribution 4.0 International License                  193 

ISSN (O) 2393-8021, ISSN (P) 2394-1588 

2.2.1.2 Enhancing Dynamic Capabilities 

Big Data analytics improves a company's capacity for change, which is essential for adjusting to the unpredictable and 

turbulent character of the oil and gas industry [15]. Thus, Big data analytics greatly enhances dynamic capabilities 

including sensing, seizing, and transforming. Through real-time data analysis, businesses may identify operational 

abnormalities and market trends more effectively, make prompt decisions to capitalise on opportunities and adjust their 

operations to meet evolving market conditions [7]. This flexibility can be regarded as a vital differentiator in the quick-

paced oil and gas sector. 
 

2.2.1.3 Optimising Supply Chain Operations 

Big data analytics enhances demand forecasting, inventory control, and logistics planning, which helps to optimise supply 

chain operations [16]. Thus, by matching production schedules to market demand, companies can minimise stockouts 

and surplus inventory by using accurate demand projections. For instance, optimized logistics planning lowers 

transportation costs and speeds up delivery, while enhanced inventory management guarantees that resources are used 

effectively [17]. Therefore, the enhanced profitability and cost reductions resulting from these operational efficiencies 

bolster a company's competitive edge. 
 

2.2.1.4 Data Quality and Integration Challenges in RBV 

While there are plenty of benefits and evolutionary effects to using Big Data Analytics, implementation is not always 

easy to achieve; it can be rather difficult - particularly in terms of the data quality and integration – [18]. These analytics 

can even escalate if the data within them is inaccurate or incomplete or inconsistent it will mean that these decisions 

based on false information may lead to drawing a wrong conclusion. In addition, it could be time-consuming and cost-

demanding to combine data from many channels including downstream sales, midstream logistics; and upstream 

activities [19]. These challenges may diminish the capability of big data analytics and thus limit its potential to provide 

sustained competitive advantage. 
 

2.2.1.5 High Implementation Costs of RBV 

Big data analytics deployment calls for large investments in infrastructure, technology, and qualified labour [20]. 

However, for smaller enterprises in the oil and gas industry, the expenses of obtaining and maintaining cloud storage, 

data management systems, and sophisticated analytics tools can be unaffordable [21]. In the same vein, it can also be 

difficult and costly to find and keep data scientists and analytics specialists on staff [22]. Big data analytics may be more 

expensive than beneficial, especially if businesses don't see the anticipated returns on their investment. 
 

2.2.1.6 Risk of Imitability 

Although big data might be a unique resource in and of itself, competitors can frequently easily obtain and use the tools 

and techniques used for data analysis [3]. Thus, if rivals use comparable tools and procedures, the competitive edge 

gained via big data analytics may be diminished. Due to this risk of imitation, businesses should constantly innovate and 

improve their data analytics skills to stay ahead of the competition [3]. Finally, drawing from the above, the Resource-

Based View offers a convincing theoretical framework for comprehending how big data analytics might be used to gain 

an edge over competitors in the oil and gas supply chain. The RBV's concentration on rare and inimitable resources is 

well-aligned with the capacity to maximise supply chain operations, improve dynamic capabilities, create competitive 

advantage and capitalise on unique data assets [23]. 

 

However, it is imperative to acknowledge the obstacles associated with data quality, high implementation costs, and the 

potential for imitability. To fully benefit from the potential of big data analytics, companies need to make strategic 

investments in talent [24], technology [25], and data management [12] to address these issues. Furthermore, to maintain 

the competitive advantages gained by big data analytics, constant innovation and adaptability are necessary.  

 

Overall, big data analytics has a lot to offer the oil and gas supply chain, but to fully realize its potentials, businesses need 

to carefully and strategically manage the related problems identified above. Therefore, it can be affirmed that RBV 

framework is a useful tool for assessing the advantages and disadvantages of big data analytics in this situation. 
 

2.2.2 Dynamic Capabilities Theory 

The Dynamic Capabilities Theory (DCT) reveals the importance for an organization to integrate, build and reconfigure 

both internal and external ss knowledge to fully specify, and effectively adapt to changes or turbulent economic situations 

[26]. Classically in 1997, David Teece, Gary Pisano and Amy Shuen portrayed that companies possessing significant 

dynamic capabilities have a high tendency to withstand the competition and longevity in the commercial and supply 

management space [27]. Companies with strong dynamic capabilities are more likely to be sustainably competitive 

because they can adapt and change their strategy according to the resulting environment - in contrast to companies without 

dynamic capabilities [26]. 
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Figure 2. Dynamic Capabilities Theory Framework for Supply Chain Synergy. 
 

 
 

Source: Zhu and Zhang (2022). 

 

DCT provides a strong theoretical foundation for big data analytics when applied to supply chain management in the oil 

and gas industry. As a result of the market's volatility, which is exemplified by changes in rules, price fluctuations, and 

technological advancements, [28] believed that companies needed to have dynamic abilities to remain competitive. 

Additionally, big data analytics allows firms to incorporate vast amounts of structured and unstructured data from a range 

of sources, such as market reports, operational logs, and sensors [29]. Thus, since connection provides businesses with a 

comprehensive view of the supply chain, enabling them to identify inefficiencies, predict market trends, and make well-

informed decisions, it is necessary for developing dynamic capabilities. 
 

2.2.3 Building Competences 

The creation of dynamic capabilities through the utilisation of existing resources and the acquisition of new talents are 

equally significant [30]. This means leveraging big data in the oil and gas industry to enhance risk management protocols, 

optimise inventory levels, and develop predictive models for demand forecasting. Businesses that can cultivate these 

competencies, will be better equipped to adjust to shifts in the market and operational setbacks [31]. 
 

2.2.4 Reconfiguration of Resources 

A study put it succinctly: resource reconfiguration is a crucial part of DCT [32]. Big data analytics helps to reconfigure 

supply chain operations by providing insights that can lead to increased operational efficiency, lower costs, and better 

processes [33]. For example, predictive maintenance models can be developed to reduce equipment downtime and extend 

the life of critical components, thereby more effectively allocating maintenance resources [7]. 
 

2.2.5 Enhanced Agility and Responsiveness 

One of the strongest arguments in favour of DCT's application in big data analytics is the enhanced responsiveness and 

agility it offers [34]. Thus, by continuously assessing real-time data, firms may quickly adapt to changes in the supply 

chain's environment, such as sudden shifts in demand or supply interruptions [34]. Hence, this adaptability is especially 

crucial in the oil and gas industry, where delays and inefficiencies can lead to significant financial losses. 
 

2.2.6 Sustainable Competitive Advantage 

Businesses with stronger dynamic skills are more likely to maintain a competitive edge, according to the DCT framework 

[35]. Big Data analytics provides deep insights and predictiveness that are difficult for competitors to match and can be 

used to acquire these kinds of abilities [7]. This suggests that companies can outperform competitors by effectively 

allocating resources, minimising risk, and improving customer satisfaction when they properly integrate big data into 

supply chain decision-making. Without a doubt, dynamic capabilities derived from big data analytics typically support 

the ability to make well-informed decisions [35]. They also found that when managers are able to handle and evaluate 

large volumes of data, they can make better decisions and lower uncertainty by basing their decisions on reliable and 

comprehensive information. Decisions made for operations and strategy benefit from this. 
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2.2.7 Implementation Challenges 

Nevertheless, it takes a lot of work to apply big data analytics to produce dynamic capabilities. Firms usually face 

significant obstacles when trying to guarantee data quality, integrate a multitude of data sources, and develop the 

necessary analytical skills [24]. These challenges might restrict the effectiveness of big data analytics and impede the 

growth of dynamic capabilities [36]. 

 

2.2.7.1 Resource Intensive 

Developing dynamic capabilities with big data analytics is resource-intensive. Large expenditures in technology, skilled 

labour, and infrastructure are typically required for dynamic capabilities, making them unaffordable for medium-sized 

and small businesses [37]. For many firms, especially smaller ones, the expenses of these investments may be prohibitive, 

which makes it difficult to achieve the required level of responsiveness and agility. 

 

2.2.7.2 Data Overload and Analysis Paralysis 

Data overload, or the incapability to manage the sheer volume of information, may arise due to the extensive data 

generated [38]. This situation could lead to analysis paralysis, wherein decision-makers are too inundated with 

information to make prompt decisions [39]. In such instances, the inefficiency in handling and utilizing the data hinders 

the potential benefits of big data analytics. 

 

In conclusion, it is imperative to recognize the associated challenges despite the compelling framework offered by 

Dynamic Capabilities Theory to understand the potential of big data analytics in enhancing supply chain decision-making 

within the oil and gas sector. This approach underscores the importance of adaptability, responsiveness, and sustainable 

competitive advantage—all of which can be significantly facilitated by big data analytics [35]. Nevertheless, [40] argued 

that substantial barriers related to resource allocation, managing data complexity, and integrating data need to be 

addressed before realizing these capabilities in practice. Ultimately, the ability of a firm to strategically address these 

challenges determines the successful application of Dynamic Capabilities Theory in this context. Companies capable of 

leveraging big data analytics to effectively amalgamate, cultivate, and reorganize their resources have a strong likelihood 

of cultivating the dynamic capabilities essential for thriving in the volatile oil and gas industry [41]. Thus, while big data 

analytics offer numerous advantages, their full potential can only be actualized through meticulous planning, financial 

investment, and continuous enhancement of data management protocols [41]. 
 

2.3 Supply Chain Visibility and Transparency 

Numerous studies have focused on the impact of big data analytics on supply chain management within the oil and gas 

industry. The utilization of big data analytics significantly enhances supply chain visibility and transparency, leading to 

improved decision-making and operational efficiency [42]. Similarly, studies including [33] found that big data analytics 

aids in demand prediction, trend identification, and inventory optimization, thus enhancing overall supply chain 

performance. 
 

However, [43] present a more critical perspective, highlighting various challenges that must be addressed before 

effectively implementing big data analytics in supply chain management. These challenges include issues related to data 

quality, integration complexity, and the need for specialized expertise. Moreover, the authors suggest that the potential 

benefits of big data analytics might be overstated due to businesses often failing to translate data insights into actionable 

plans. Advocates of big data analytics in supply chain management emphasize its ability to enhance decision-making, 

improve demand forecasting, and provide real-time insights. Research demonstrates how big data analytics can reduce 

lead times, prevent stockouts, and enhance overall operational efficiency in supply chain processes [44]. Additionally, 

the authors underscore how big data enables businesses to effectively respond to supply chain disruptions and manage 

risks. 

 

However, critics argue that there are numerous challenges associated with the practical implementation of big data 

analytics. Many organizations struggle with the management and analysis of large volumes of data, leading to information 

overload and decision-making paralysis [45]. Furthermore, the implementation and maintenance of big data infrastructure 

can be prohibitively expensive for certain businesses, particularly smaller ones.  

 

In conclusion, while big data analytics offers significant benefits for enhancing supply chain decision-making in the oil 

and gas sector, it is crucial to acknowledge its limitations. Strategic implementation of big data analytics requires financial 

investments in data management, technology, and skills development. Organizations must prioritize integration and the 

use of high-quality data to fully leverage the potential of big data. Therefore, future research should focus on establishing 

best practices and frameworks to overcome these challenges and assist businesses in optimizing their supply chains. 
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III. METHODOLOGY 

 

The application of Interpretive Phenomenological Analysis (IPA) is employed to investigate the potential of big data 

analytics to improve decision-making in the supply chain of the oil and gas industry. IPA is concerned with understanding 

the perspectives and direct experiences of people involved in a certain occurrence by interpreting specific previous 

research [4]. The following selected studies, which were conducted between 2020 and 2024, form the basis of this 

analysis: 

 

 
 

Figure 3. Selected Data Classification 

 

Analysis: Interpretative Phenomenological Analysis 

In their 2020 study, Mohammadpoor and Torabi explore the nascent field of big data analytics in the oil and gas sector, 

highlighting the sector's transformative potential. They emphasise that there are a lot of opportunities for improving 

operational effectiveness and decision-making processes at different phases of the supply chain with big data analytics. 

This research highlights the potential for significant cost savings and enhanced performance through the efficient analysis 

of the large amount of data produced in the oil and gas industry. 

 

From an IPA perspective, the findings support the industry's recognition of big data as a useful resource. The study's 

conclusions are consistent with the Resource-Based View (RBV) and Dynamic Capabilities Theory (DCT), indicating 

that big data analytics is a crucial tool for developing dynamic capabilities such as data integration, data transmission, 

and data presentation. This interpretation is illustrated in Figure 4 using the IPA method. However, the report also 

acknowledges the challenges related to data management and integration, which could prevent big data from being used 

effectively. 

 

 
Figure 4. Implementing Big Data and RBV for Supply Chain and Data Distribution Maintenance. 
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In-depth analysis of big data analytics in the upstream oil and gas sector is provided by Saraji and Akindipe [46], with a 

focus on sustainable exploration and development. The research highlights how big data may improve sustainability by 

reducing environmental impact and optimising resource use. It also emphasises how important predictive analytics is for 

finding possible exploration sites and making the most out of drilling operations. 

 

This study highlights how big data analytics may improve supply chain decision-making by providing forecasts and 

optimising resource distribution. Figure 5 illustrates an adaption of this, as per ScienceSoft. The focus on sustainability 

is consistent with the need for businesses to have adaptable capacities to meet both market demands and environmental 

restrictions. Nonetheless, the study also highlights the technical and organizational hurdles in implementing big data 

analytics, such as the necessity for proficient personnel and sophisticated technological infrastructure. 

 

 
 

Figure 5. Using Predictive as Insight for Resource Allocation in Oil and Gas Supply Chain Management 

 

From a dynamic capability perspective, [47] examine how big data analytics capabilities strengthen supply chain 

resilience and business performance. They argue that by giving businesses real-time insights and empowering them to 

quickly respond to disruptions, big data analytics strengthens supply chain resilience. According to the report, companies 

with strong big data analytics capabilities are better able to foresee and mitigate supply chain risks.  

The results of this investigation strongly support the use of DCT in the field of big data analytics. The ability to maintain 

operational continuity and quickly adjust to disturbances in the supply chain is a powerful example of dynamic 

capabilities. However, the study also underscores the resource-intensive nature of developing these capabilities, which 

can pose a substantial obstacle for smaller firms with limited resources. 

 

The influence of machine learning on the optimization of supply chain and logistics in the oil and gas sector [48]. The 

study demonstrates how machine learning algorithms, a component of big data analytics, can improve logistics 

operations, reduce costs, and enhance overall supply chain efficiency. It provides examples of successful machine 

learning implementations in optimizing logistics. 

 

This investigation illustrates the practical application of big data analytics in managing supply chains and emphasizes the 

tangible benefits of utilizing advanced analytical technologies. The integration of machine learning for optimizing 

logistics aligns with the concept of dynamic capabilities, enabling organizations to continuously improve their operations 

and adapt to changing conditions [48]. However, the research recognizes the challenges related to data accuracy and the 

need for ongoing technological advancements to keep pace with evolving analytical methods. 
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The selected research collectively highlights the transformative potential of big data analytics in enhancing decision-

making processes in the oil and gas industry's supply chain. It emphasizes the benefits of increased operational efficiency, 

predictive insights, and enhanced resilience, which are consistent with the principles of Dynamic Capabilities Theory. 

The studies also underscore the difficulties associated with implementing big data analytics, such as data integration, 

resource allocation, and technical complexities. 

 

While proponents of big data analytics argue for its ability to provide real-time insights, improve decision-making, and 

gain a competitive advantage, detractors point out the practical challenges and resource limitations that can hinder its 

effective implementation. Ultimately, the successful use of big data analytics in the oil and gas supply chain requires a 

strategic approach to overcome these challenges, enabling organizations to develop the dynamic capabilities necessary 

to thrive in a volatile and complex industry. 

 

Therefore, big data analytics has the potential to transform supply chain management in the oil and gas industry by 

delivering real-time insights, enhancing demand forecasting, and improving decision-making [49]. However, effectively 

deploying big data requires addressing various challenges, including data quality, integration, and skills enhancement. 

By critically examining existing literature and theories, this article provides valuable insights into the advantages and 

limitations of big data analytics in supply chain management. Future research should focus on developing practical 

solutions to these issues to enable businesses to effectively utilize big data for optimizing supply chains. 

 

As evidenced, big data analytics has revolutionized decision-making in the oil and gas industry's supply chain by 

extracting actionable insights from vast data sets. The methodologies and findings from these applications can be 

transferred to healthcare logistics to enhance decision-making processes. This discussion will explore how big data 

analytics methodologies can be leveraged to improve healthcare logistics, drawing insights from the oil and gas sector. 

Real-time data processing and predictive maintenance, enhanced demand forecasting, optimized resource allocation, risk 

management and mitigation, and improved supplier and inventory management are among the key indicators of big data 

analytics that can be integrated into healthcare logistics. 

 

Application of Big Data Analytics in Healthcare Logistics 

1. Real-Time Data Processing and Predictive Maintenance 

Healthcare logistics can use real-time data from IoT-enabled devices and sensors to monitor the state of medical facilities 

and equipment [50]. Therefore, predictive maintenance can be used to guarantee that vital medical equipment is operating 

at peak performance, lowering the possibility of equipment failure at key times [51]. Thus, adding Internet of Things 

(IoT) devices to hospital equipment to track performance and forecast maintenance requirements can help avoid 

unplanned breakdowns and guarantee the uninterrupted operation of vital medical equipment like ventilators and MRI 

machines. 

 

2. Enhanced Demand Forecasting 

Big data analytics can be used by healthcare logistics to forecast demand for services, drugs, and medical supplies [51]. 

Healthcare providers can forecast spikes in demand and guarantee appropriate supply levels by assessing past patient 

data, seasonal trends, and outbreak patterns [52]. It appears that healthcare providers can ensure adequate supply and 

prompt distribution to clinics and hospitals by employing big data analytics to estimate the demand for flu vaccines during 

the winter season, as described by [53]. 

 

3. Optimised Resource Allocation 

Healthcare logistics may optimise resource allocation by analysing staff schedules, patient flow data, and resource 

utilisation patterns—as demonstrated in the oil and gas industry. In light of this, big data analytics can assist healthcare 

providers in more efficiently allocating personnel, tools, and facilities, guaranteeing that resources are available when 

and where they are needed [54]. Thus, hospitals may reduce overcrowding and enhance patient care by more effectively 

allocating staff and beds through the use of big data analysis of patient admissions and discharges. 

 

4. Risk Management and Mitigation 

Through the analysis of data on equipment performance, market circumstances, and external factors, big data analytics 

is used to identify and reduce risks in the supply chain. Big data analytics can therefore be used by healthcare logistics 

to detect and reduce risks associated with equipment malfunctions, patient safety, and supply chain disruptions. 

Healthcare providers may create plans to reduce risks and guarantee continuity of service, by examining data on supply 

chain performance, environmental factors, and past occurrences [55]. Consequently, healthcare providers can create 

backup plans to guarantee the availability of essential goods and services during emergencies by assessing data on 

previous supply chain disruptions during natural disasters. 
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5. Improved Supplier and Inventory Management 

Big data analytics can be used by healthcare logistics to manage contracts, assess supplier performance, and guarantee 

the prompt delivery of high-quality medical supplies. However, a study noted that to maintain ideal stock levels, inventory 

management can be enhanced by examining lead times, usage trends, and shelf life of medical supplies [56]. Therefore, 

healthcare providers can choose the most dependable suppliers and negotiate better contracts by using big data to analyse 

supplier performance and delivery timeframes (via Suppliers Weighing Methods). This will ensure that medical supplies 

and equipment are delivered on time. 

 

Figure 6. Overall Benefits of Big Data Analytics, AI, IoT and Theoretical Models for Healthcare Supply Chain 

 

Source: Authors 

 

IV. CONCLUSION 

 

The integration of big data analytics into decision-making processes in the healthcare industry presents considerable 

opportunities for enhancing operational efficiency, resilience, and competitive advantage. This study has demonstrated, 

using the lens of Dynamic Capabilities Theory, the strategic importance of big data analytics as a tool that empowers 

organizations to quickly adapt to market changes and operational disruptions. Prior research highlights both the 

significant benefits and the notable challenges associated with the adoption of big data analytics. Despite its capacity to 

provide immediate insights, predictive capabilities, and efficient logistics, practical hurdles like data integration, resource 

allocation, and technological complexities should not be overlooked.  

 

Firms that effectively tackle these challenges and effectively leverage big data analytics can develop the dynamic 

capabilities necessary for sustained success in a volatile industry. Therefore, the transformative potential of big data 

analytics in the healthcare sector's supply chain is apparent, but its realization depends on overcoming significant 

implementation obstacles through careful planning and continuous improvement in data management methodologies.  

 

Overall, by utilizing real-time data processing, predictive maintenance, improved demand forecasting, optimized resource 

distribution, risk mitigation, and enhanced supplier and inventory management, healthcare providers can boost 

operational efficiency, cut costs, and enhance patient care. Embracing these advanced analytical methods holds the 

promise of substantial enhancements in the efficiency, transparency, and efficacy of healthcare logistics, ultimately 

resulting in better healthcare outcomes and a more resilient healthcare system. 
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