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ABSTRACT 

Big data, artificial intelligence (AI), and deep learning are 

converting supply chain management into an intelligent data-driven 

system. This review discusses the role of these technologies in 

increasing visibility, predictive and prescriptive decision-making 

and efficiency in operations feasible at the strategic, tactical and 

operational levels. Big data offers all the available information in 

different forms, whereas AI and deep learning generate insights in a 

complex dataset to make demand forecasting, inventory 

management, logistics, and risk mitigation optimally. The recent 

trends, such as IoT, automation, and explainable AI, also contribute 

to real-time, adaptive, and sustainable supply chains. The paper 

presents prospects, threats and future of smart supply chain 

analytics. 
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INTRODUCTION 

Supply chain management (SCM) is one of the important elements of the contemporary business 

practices and includes planning, coordination, and implementation of the processes within the 

framework of sourcing, production, and delivery of products to the clients. In the current globalized 

and highly competitive market environment, effective supply chain operations may offer an enormous 

strategic edge whereas inefficiency may result in greater cost, slow deliveries and dissatisfaction of 

customers [1]. The conventional supply chain management was based on historical data, intuition, 

and decision-making that was governed by rules. Though helpful in some regards, these approaches 

usually failed to cope with the multicomponent and dynamism of the present-day supply chains, 

https://doi.org/10.70445/gtst.2.1.2026.1-18
mailto:1ahusnain@csu.edu
mailto:ahusnain@csu.edu
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


 

Global Trends in Science and 

Technology 

ISSN : 3079-5761 

Volume 2, Number 1, 2026 
https://doi.org/10.70445/gtst.2.1.2026.1-18             

 

 

2 
  

which have their peculiarities in fast-shifting customer needs, unstable markets, and growing 

complexity of operations [2]. 

With big data, the supply chain has undergone a total transformation by offering large volumes of 

structured and unstructured data of various sources, including enterprise resource planning (ERP) 

systems, the Internet of Things (IoT) sensors, social media, and logistics networks. Such big data 

provide the possibility to discover trends, foresee future directions, and enhance the process of 

decision making. Nevertheless, it is difficult to extract meaningful information out of big data because 

it is a high volume, high velocity, high variety, high veracity, and high value data commonly known 

as the five Vs of big data [3]. The processing and analysis of this data can only be efficiently done by 

means of sophisticated computational methods and smart algorithms that can learn using complex 

patterns. 

Artificial Intelligence (AI) has become an effective solution to supply chain data management and 

analysis. Through machine learning, optimization model and predictive analytics, AI helps supply 

chain managers to predict demand, optimize inventories, enhance the route planning and reduce risks. 

With AI-driven systems, large amounts of data can be processed more accurately and within a shorter 

time compared to the conventional process, delivering actionable insights that can be used to aid in 

making strategic, tactical, operational decisions [4]. In AI, machine learning, a subdivision of artificial 

intelligence, based on the structure and the operations of the human brain has additional possibilities, 

called deep learning. The deep learning algorithms, especially neural networks, have an ability to 

discover features in raw data, capture the patterns that are not easy to discern, and provide predictions 

of very high accuracy. Deep learning has demonstrated tremendous effectiveness in supply chains in 

the areas of demand prediction, anomaly detection, supplier assessment, warehouse automation, and 

supply chain optimization [5]. The fact that it can process unstructured data, including images, sensor 

measurements, and text-based reports, makes it especially useful in the supply chain environments of 

today where the traditional algorithms are often ineffective [6]. 

Combining big data, artificial intelligence, and deep learning may provide the opportunity to change 

the current mode of supply chain decision-making, which is reactive and rule-based, to intelligent, 

data-driven, and predictive methods. Organizations are able to not only react according to changes 

but also foresee disruptions, better resource allocation and general operational efficiency. The 

objective of the review is to consider the existing state of research and practice in this area, emphasize 

the techniques, advantages, and risks of using big data, AI, and deep learning in intelligent supply 

chain management, and discuss future perspectives of this topic. 
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OVERVIEW OF SUPPLY CHAIN ANALYTICS 

The supply chain analytics (SCA) can be defined as the application of data-driven processes and tools 

to measure, monitor, and optimize supply chain operations. It has become an essential part of the 

current supply chain management that allows organizations to learn through the data, strengthen 

processes, and make more informed decisions. Conventionally, supply chain management was done 

manually, through spread sheets and rules and showed little visibility but was reactive and not 

proactive. As the volume of data has been unleashed in all supply chains in the world, suppliers to 

customers, supply chain analytics has developed into an advanced field that can be applied to 

statistical models, machine learning, and, more recently, deep learning [7]. 

Ideally there are three types of supply chain analytics namely descriptive analytics, predictive 

analytics, and prescriptive analytics. Descriptive analytics is concerned with the past and current 

performance through the analysis of historical data, i.e. order fulfillment rates, inventory levels and 

shipment times. This gives a benchmark to the decision-makers to determine the trends, inefficiencies, 

and areas of improvement. Predictive analytics on the other hand is designed to predict the future by 

using past and real-time information [8]. Such techniques as regression models, time series analysis, 

and machine learning are prevalent ways of forecasting demand, predicting disruptions, and 

estimating delivery times. Prescriptive analytics goes one step further and prescribes certain actions 

or decisions that maximize results and may employ optimization algorithms, simulation models, and 

AI-based solutions [9]. 

The emergence of newer computational tools in the form of analytics is enabling greater processing 

of both structured and unstructured data of myriads of sources by modern supply chain analytics to 

better serve organizations. As an illustration, data in the enterprise systems, IoT systems, sensors, 

social media, and market trends can be brought together to give the whole picture of supply chain 

performance. Such integration enables decision-makers to not only see what has occurred but foretell 

occurrence of what will occur and choose the most suitable course of action. Supply chain analytics 

has a number of challenges in spite of its benefits [10]. The quality, availability, and consistency of 

data are essential aspects, which may have a severe influence on the relevance of analytics results. 

Furthermore, the conventional methods of analysis might not be capable of managing the high 

complexity and non-linear associations that are usually common in the contemporary supply chains. 

Due to this reason, organizations are resorting more and more to AI and deep learning-based analytics 

to solve these problems and derive actionable insights out of complex datasets [11]. 

Supply chain analytics is the key to having modern and intelligent supply chains, as it converts raw 

data into valuable information. Organizations would be able to make operations seen, operational 
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costs more efficient, and help in strategic decision-making by integrating descriptive, predictive, and 

prescriptive methods. The development of supply chain analytics prior to being a simple reporting 

tool to a complex AI-based model is a manifestation of the increasing significance of data [12]. 

BIG DATA ANALYTICS IN SUPPLY CHAIN MANAGEMENT 

Big data has become a revolutionary concept in the supply chain management, which gives 

organizations the capability to gather, process, and analyze a great deal of data in a variety of sources. 

Within the supply chain context, big data can be described as enormous, unstructured, and fast-paced 

data that is produced by the supply chain system and network of suppliers, manufacturers, 

distributors, retailers, logistics providers, and end customers [13]. The five major features of big data 

such as volume, velocity, variety, veracity and value pose opportunities and challenges to the supply 

chain operations. Through these data attributes, companies are now able to have an unprecedented 

visibility of their supply chains, identify wastefulness, and make better choices [14]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Impact of big data analytics on supply chain management 

Volume is the amount of data that is produced and can include millions of transactional records to 

sensor-based IoT-enabled equipment. Velocity emphasizes the rate at which information is generated 

and needs to go through processing within the near real-time, to stay in action. Variety is the variety 

of data, such as structured data accessed by ERP systems, unstructured data accessed by emails and 

social media, and semi-structured data accessed by XML or JSON files. Veracity deals with the 

correctness and faithfulness of the information, and this is essential in the process of making valid 
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decisions. Value gives focus to the possible advantages that can be acquired by analyzing this data 

successfully [15].  

Big data analytics can help supply chain managers to address various operational issues. As an 

example, historical sales and demand trends can be studied to enhance forecasting accuracy and, 

therefore, assist companies in managing inventory levels and eliminating stockouts or overstock 

conditions. Logistics and transportation systems can provide real-time data that is used to improve 

route planning, delivery scheduling, and risk management, which improves overall responsiveness of 

the supply chain. Also, data regarding the performance of suppliers can be evaluated to detect possible 

risks, quality provision, and schedule consistency [16]. 

Big data is useful in the supply chain management with several technologies and tools. These are 

distributed computing systems such as Hadoop and Spark, data storage systems on the cloud and 

advanced analytics applications that can work with large volumes of data. Big data analytics are 

further improved with machine learning algorithms that can detect patterns, trends and anomalies 

which might otherwise remain invisible using traditional statistical techniques. Even though there are 

benefits associated with the adoption of big data in supply chains, implementing this concept is not 

devoid of difficulties. Effective implementation can be impeded by data silos, inconsistent data 

formats, privacy issues and the requirement to possess special analytic capabilities [17]. Nevertheless, 

big data can be used to form the basis of predictive and prescriptive analytics when it is harnessed 

correctly, allowing organizations to shift away to reactive decision-making and adopt proactive and 

intelligent decision-making. The modern supply chain analytics is supported by big data. Through 

collection and processing of various data types, the organizations will be able to gain more visibility, 

enhance operation efficiency, lower expenses, and finally make more intelligent, data-driven 

decisions that will increase the competitive edge in the market [18]. 

SUPPLY CHAIN ANALYTICS BASED ON ARTIFICIAL INTELLIGENCE 

Artificial Intelligence (AI) nowadays is a foundation of the contemporary supply chain analytics that 

provide potent tools to promote accuracy in decision-making, efficiency, and coping with the 

intricacies of global supply networks. AI means the simulation of human intelligence in machines 

that can learn the information and identify patterns, predict, and optimize without being directly 

taught how to do it. Within the framework of supply chain management (SCM), machine learning, 

natural language processing, and expert systems, and optimization algorithms are some of the more 

common AI methods used to solve an extensive array of operational, tactical, and strategic problems. 

Predictive capabilities are one of the largest contributions that AI has made to supply chain analytics 

[19]. Through both historical and real-time information, AI systems are able to make demand 
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predictions with a high level of accuracy allowing organizations to maximize inventory, minimize 

stockouts and enhance their levels of service. 

 Regression, decision trees, random forests and gradient boosting are the popular machine learning 

models that can be used to make predictions regarding future trends using trends observed in previous 

data. These forecasts aid in the active decision-making process as managers can predict change in 

demand, supplier attitude, or transportation environment. AI plays a crucial role in prescriptive 

analytics in addition to forecasting because the system suggests the most effective actions to enhance 

supply chain performance [20]. To illustrate, using AI-based optimization algorithms, it is possible to 

find the most efficient distribution paths, efficiently allocate resources or find the optimal suppliers 

with references to performance metrics and risk assessments. One subfield of AI called reinforcement 

learning allows systems to discover what strategies are optimal with time, through simulating a 

variety of scenarios, and by learning feedback, which is especially useful in complex and uncertain 

supply chain systems [21]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. AI techniques used in supply chain analytics 

Other functions of AI are to improve risk management and resilience in the supply chain. AI is able 

to detect anomalies and give a warning by constantly tracking the performance of suppliers, the 

logistics situation, and other external signals like geopolitical events or natural disasters. This will 

enable organizations to counter risks, reroutes or change productions before the disruptions turn into 

a major operational problem [22]. Real-time data processing also increases the implementation of AI 
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in supply chain analytics. AI algorithms can run on extensive data streams of streaming information 

to give real-time recommendations and insights with the support of IoT-based sensors, ERP systems, 

and cloud computing. The modern supply chains are highly reliant on this real time intelligence 

because speed, responsiveness and adaptability are vital in ensuring competitive advantage [23]. 

Although it has its benefits, the use of AI in supply chain analytics has a range of challenges, such as 

data quality problems and the complexity of system integration, high-level computing demands, and 

the demand of qualified personnel. Moreover, the black box nature of certain AI models may reduce 

interpretability and this means that managers may not understand and trust some advice [24]. AI can 

be used as a disruptive tool in supply chain analytics to help organizations leave behind reactive, 

manual decisions in favour of intelligent, proactive, and data-driven decision-making. The application 

of AI in supply chains supports the processes of supply chains to remain sustainable, agile to changes, 

and operate more efficiently by utilizing predictive, prescriptive, and real-time insights [25]. 

DEEP LEARNING IN SUPPLY CHAIN ANALYTICS 

A sub discipline of artificial intelligence, deep learning has received considerable focus in supply 

chain analytics because of its capacity to handle big data sets of complex data and reveal trends which 

traditional machine learning algorithms might overlook. In contrast to other standard methods of AI, 

which may typically need manual extraction of features, deep learning algorithms specifically neural 

networks, can acquire hierarchical features automatically in raw information, and thus can be very 

useful in the more complex tasks of demand forecasting, risk prediction and logistics optimization 

[26]. Demand forecasting is also among the most important applications of deep learning in supply 

chain management.  

Recurrent neural networks (RNNs) or long short-term memory (LSTM) networks are also examples 

of techniques that can take into account sequential data and look at longer-term dependencies to give 

correct predictions of future demand patterns. The capability assists organizations to minimize 

stockouts, streamline inventories, and enhance the quality of services. Also, large, high-dimensional 

data, like historical sales information paired with social media sentiment, weather conditions, and 

market trends, can be processed by deep learning, and more powerful and context-sensitive 

predictions can be made [27]. 
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Figure 3. Popular deep learning models in supply chain 

Other fields that deep learning can be used in are risk management and anomaly detection. The 

disruptions that affect supply chains include delays by suppliers, a bottleneck in the transportation 

process and fluctuations in the market. Deep learning systems have the capability to detect anomalies 

or even potential risks in both historical and real-time data by analyzing the complex trends in the 

data to be able to implement proactive measures [28]. To illustrate the examples, convolutional neural 

networks (CNNs) can be used to process the image data in warehouses or shipping containers and 

recognize any damages or anomalies, whereas LSTMs could be used to identify the unusual trends in 

operational measures. Another major use of deep learning is in the field of logistics and optimization 

of routes. Through historical transportation data, traffic flows and delivery constraints, deep learning 

models are capable of suggesting optimal routes, lower transportation costs as well as enhancing 

delivery efficiency. On the same note, deep learning applications in warehouse management are 

useful in automated sorting, demand-oriented storage allocation, and predictive equipment 

maintenance [29]. 

Although it has its benefits, applying the deep learning in supply chains has its challenges such as 

high computing demands, large labeled data requirements, and lack of interpretability of model 

decisions. However, its capacity to learn unstructured and complex data makes it a very priced 
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instrument to the contemporary supply chains in which real-time decision-making, precision, and 

flexibility are paramount. Deep learning also improves supply chain analytics by offering high-order 

predictive, diagnostic, and prescriptive analytics. Deep learning will power organizations to reach 

more efficient, resilient, and data-driven operations of their supply chain, by allowing intelligent 

decision-making in the supply chain, including forecasting, risk management, and logistics [30]. 

DEEP LEARNING, AI AND BIG DATA 

Big data, artificial intelligence (AI) and deep learning integration is an important development in 

supply chain management, which allows organizations to make data-driven and smart decisions at 

every level of its functioning. Although all of these technologies offer their own unique benefits 

separately, the joint application of them enhances their capabilities, enabling supply chains to be more 

flexible, foresight, and resilient. The Big Data is the pillar, as it offers large amounts of structured, 

semi-structured, and unstructured data in various sources, such as the suppliers, customers, the 

logistics networks, and the IoT-enabled devices [31]. AI uses such data to find patterns, make insights 

and optimize the decision-making process, and deep learning builds on these features by learning 

even complex, no determined relationships and learning on high-dimensional data, without requiring 

complex manual feature engineering [32]. 

By incorporating these technologies, it is possible to have end-to-end visibility of the supply chain. 

As an example, big data when applied together with AI-driven analytics can help companies track the 

real-time status of their inventory, shipments, and supplier performance at the same time. This is 

further integrated using deep learning which is used to process unstructured data (images, sensor 

readings or textual reports) to identify anomalies, predict demand, and streamline the operations. This 

holistic thinking results in decisions that are made based on a holistic perspective of the dynamics of 

the supply chain instead of being based on individual data points [33]. This integration has many-fold 

benefits. 

It increases predictive functions, enabling an organization to forecast changes of demand, supplier 

delays or a disruption in the logistics more precisely. Secondly, it enhances the efficiency in operations 

by optimizing routes and warehouse management and resource allocation using intelligent 

algorithms. It facilitates risk management, whereby real time analysis of various streams of data can 

identify early warning signs and proactively act prior to the impact. It allows making strategic 

decisions, because information based on integrated analytics offers practical intelligence to make 

long-term plans and competitive edge [34]. 

Although it has a potential, there are challenges associated with the combinatory process of using big 

data, AI, and deep learning. The heterogeneity of data, its quality challenges, and silos may inhibit 
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the effective analysis, and the deep learning model needs strong IT infrastructure because of the high 

computational and storage requirements. Also, it poses an interpretability issue where AI and deep 

learning models can be overly complicated and thus some of the recommendations may not be 

understood or trusted by managers [35]. The emergence of the combination of big data, AI, and deep 

learning is changing the way the supply chain is handled through reactive and manual means to 

intelligent, foreseeable, and automated supply chain management. With the combination of these 

technologies, organizations will be able to gain the benefit of better visibility, efficiency, and decision 

making, the cornerstone of more resilient and competitive supply chains in a dynamic global market 

[36]. 

DECISION-MAKING IN INTELLIGENT SUPPLY CHAINS 

Supply chain management is involved in decision-making as one of the fundamental roles, which 

predetermine the allocation of resources, the Planning of operations, and the reduction of risks. 

Traditional supply chains tended to make decisions using the historical information, experience of the 

management and rule oriented decisions. Although this suited fairly stable supply chain setups, the 

contemporary supply chains are exposed to unprecedented complexity in the form of globalization, 

unstable demand, multifarious suppliers, and unpredictable disruptions [37]. Intelligent supply chains 

are supply chains utilizing the power of big data, AI, and deep learning to change the decision-making 

process, which is traditional reactive and manual to data-driven and proactive as well as predictive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Decision making components in AI driven supply chains 
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Decisions in intelligent supply chains can be divided into three; strategic, tactical and operational 

level. Strategic decisions are those decisions related to long term planning, whether the network of 

supply chain should be designed, who is the supplier or how the partnership works. AI and deep 

learning networks are useful to model different scenarios, evaluating the effectiveness of different 

decisions in terms of cost, efficiency, and risk. Tactical decisions are concerned with medium-term 

planning, which consists of inventory planning, production planning, logistics planning. Forecasting 

demand, managing inventory, and resource allocation are just some of the tasks that can be effectively 

performed by predictive analytics based on big data [38]. Operative decisions are short term in nature 

as they usually involve real time reactions like, rerouting shipments, managing activities in the 

warehouse, or responding to delays by suppliers. In this case, real-time data and AI-based insights 

will allow making decisions quickly and correctly and reduce disruption and enhance service levels 

[39]. 

Predictive and prescriptive analytics is a major characteristic of decision-making in smart supply 

chains. Predictive analytics involves the use of both past and present data to predict what will happen 

in future like demand trends or possible bottlenecks. Prescriptive analytics also goes a notch higher 

and suggests the best courses of action to reach intended goals. In particular, an AI-based system can 

propose the most efficient routes to transport based on the volume of traffic, fuel prices, and delivery 

timeframes, or can offer to make modifications in the production timetable due to variations in 

demand. In addition, the smart decision-making improves risk management and resiliency [40]. 

Artificial intelligence is reshaping workforce development by transforming job roles and skill 

requirements across industries. Organizations are increasingly adopting advanced training models 

that emphasize continuous learning, digital skills, and adaptability. Alongside these changes, AI 

influences employee well-being by affecting job security, workload, and workplace stress. A human-

centered approach that balances technological advancement with skill development and well-being is 

essential for a sustainable future of work. [41].   

Although it has advantages, there is still a problem such as the interpretability of models, the 

integration of data, and the professional staff to operate amidst the complicated systems. Nevertheless, 

the combination of big data, AI and deep learning in the field of decision making will give 

organizations a strong competitive edge enabling them to make faster, more precise and smarter 

decisions throughout all levels of the supply chain [42]. The intelligent supply chain decision-making 

converts raw data into insights so that more action can be taken to improve efficiency, responsiveness, 

and strategic planning. Through high-quality analytics, organizations may predict the changes, 

streamline their operations, and remain resilient in an extremely dynamic and uncertain world [43]. 
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NEW DEVELOPMENTS AND PROSPECTS 

Supply chain management is a dynamic field that is changing fast because of the technological 

development, globalization and the growing expectations of customers. Combination of the big data, 

artificial intelligence (AI), and deep learning has already made supply chains smart and data-driven. 

In the future, there are a number of new trends and directions that are expected to continue to improve 

efficiency, agility, and resilience in the supply chain operations. The Internet of Things (IoT) and real-

time analytics is one of the key trends [44]. The IoT devices, sensors, RFID tags, and GPS trackers 

produce large amounts of product, shipment, and equipment data constantly. This real-time data, 

coupled with AI and deep learning, enables supply chain managers to track the processes in real-time, 

route optimization, equipment failures, and timely deliveries. The dynamic decision-making ability 

that the capability of processing and analyzing data in real time enables supply chains to respond 

swiftly to unanticipated disruptions [45]. 

The other major trend is explainable AI (XAI). The use of AI and deep learning is very promising as 

predictive and prescriptive tools, but the black box characteristics may restrict transparency and trust 

in decision-making. XAI seeks to enhance the interpretability of AI models to enable managers to 

know why AI predicts and recommends the way it does. This will build trust in AI-based decisions 

and expand the use of intelligent systems in some of the most important operations in the supply 

chain. Another major direction in the future is the emergence of autonomous supply chains [46].  

Artificial intelligence and open data play a crucial role in promoting inclusive educational governance 

and digital equity by improving transparency and informed decision-making. AI enables 

policymakers to identify gaps in access and allocate resources more fairly, while open data 

strengthens community trust through accountability. Together, these tools enhance policy 

effectiveness and public engagement. Responsible AI adoption ensures inclusive and trustworthy 

education systems [47]. 

Green supply chain analytics and sustainability are becoming relevant in the contemporary 

international environment. Companies are turning to AI and big data to track the environmental 

effects, streamline their resources and cut carbon footprints in their supply chains. Predictive analytics 

may be used to design production and logistics to use less energy, and AI insights may be used to 

conduct sustainable sourcing and waste reduction. Although these indications are encouraging, there 

are still some issues, such as those related to data privacy, the necessity of an effective IT 

infrastructure, and the necessity of highly qualified specialists who can operate advanced AI and deep 

learning systems [48].  

 With the increasing interconnection and automation of the supply chains, cybersecurity threats will 
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have to be dealt with to safeguard sensitive data and business continuity. The further evolution of 

supply chain management is the meeting of big data, AI, and deep learning with new technologies 

like IoT, automation, and explainable AI. These innovations will result in intelligent, efficient, and 

resilient, adaptive, sustainable supply chains that can keep up with the changing demands of a 

dynamic and complex global market environment [49]. 

CONCLUSION 

Big data, artificial intelligence (AI), and deep learning are transforming the way supply chain 

operations are handled, turning it into intelligent, proactive, and data-driven systems, as opposed to 

the conventional and reactive ones. In the contemporary environment, the modern supply chains are 

defined by high levels of globalization, volatile demand, intricate supplier systems, and frequent 

disruptions. In this regard, the capacity to gather, process and analyze large amount of various data 

has become crucial to remain effective, competitive and robust. Big data offers the context by 

gathering structured, semi-structured, and unstructured data of any source such as suppliers, logistics 

networks, customers, and IoT-enabled devices. Through such abundance of data, organizations can 

have a comprehensive visibility of their operations, make decisions in all levels of the supply chain. 

AI is a key factor in converting this information to practical insights. Using machine learning, 

optimization algorithms and predictive models, AI can help supply chain managers accurately predict 

demand, optimize inventory, improve transportation, and reduce risks. These abilities are further 

extended by deep learning, a specific field of AI, which learns irregularities of high-dimensional data 

without a lot of manual feature engineering. The fact that it can handle unstructured data, such as 

images, text, and sensor readings, also allows organizations to solve those problems that the 

traditional approach would not, such as those in the field of anomaly detection, predictive 

maintenance, and real-time optimization of operations. 

The combination of big data, AI, and deep learning assists in making intelligent decisions on the 

strategic, tactical, and operational levels. On the strategic level, the organizations are able to draw 

resilient supply chains, choose the best suppliers, and make long-term production and distribution 

plans. On tactical level, predictive analytics assists in inventory planning, production planning and 

optimization of logistics. Real-time analytics at the operational level allow responding to disruptions 

in real-time and increase the accuracy of deliveries, minimize costs, and satisfaction of customers. 

Integrating predictive and prescriptive insights makes the supply chains more adaptive, resilient and 

able to predict and react to changes instead of merely responding to them. 

The use of intelligent supply chains has further potential due to new technologies, including the 

Internet of Things (IoT), automation, and explainable AI. IoT helps in real-time monitoring, 
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automation and robotics enhance efficiency and lessen human interventions. Explainable AI provides 

transparency and trust in complicated model predictions, which allow managers to make data-driven 

decisions, which are certain. Additionally, the emphasis on green and sustainable supply chain 

approaches portrays the possibility that these technologies can improve efficiency, as well as the 

environmental footprint. 

The intersection of big data, AI, and deep learning are a new paradigm in supply chain management. 

When organizations appropriately adopt and integrate these technologies, they are in a position to 

cope up with the challenges of the contemporary supply chains, enhance their operations, minimize 

risks, and achieve competitive advantage. Intelligence, agility, resilience and sustainability are some 

of the terms that will be used to characterize the future of supply chains as research and applications 

evolve to ensure that organizations are able to survive the dynamic global business environment. 
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