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Abstract - The growth of the internet has made a large impact on prolonged distribution, leading to the evolution of the supply 

chain with the aim of satisfying this increased demand for faster delivery services. AI and ML are two advanced technologies that 

can help enhance supply chain management by automating different supply chain decisions and even reducing errors expected in 

traditional decision tools. In the paper, the author discusses the application of AI technologies in the specific aspects of e-

commerce: demand forecasting and supply management, delivery routes optimization, and predictive maintenance. This paper 

explains how machine learning models can help increase supply chain efficiency and response by reviewing the current literature 

and the case analysis. Besides, it includes a framework for AI supply chain solutions applications and the performance of the 

operational consequences. Thus, the result of the study proves the efficacy of AI and ML in minimizing several operational costs, 

increasing shipment precision, and positively transforming the customers’ shopping experience for the e-commerce logistics 

industry. 
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1. Introduction 
1.1 Background of eCommerce and Supply Chain Logistics 

Thanks to advanced technologies, especially the internet connection, the large number of online shops have become 
essential in the modern economy. [1-4] The global market for eCommerce is expected to grow to $ 6.5 trillion by 2023 due in part 

to increased technology, growing consumer trends, and improved internet connection. Logistics, being one of the major pillars of 

the eCommerce industry, sense the value of giving delivery services that are efficient and affordable. Originally, supply chains 

consisted of several linked processes and stroke systems that were largely manual, inefficient, error-prone, and time-consuming. 

Though AI and ML used to be a challenge, they have created intelligent mechanisms for efficient supply chain management for 

companies. With these technological advances of certain AI applications such as predictive analytics, natural language processing 

and machine learning, several business processes can be optimized, including demand forecasting, inventory controlling right to 

the last-mile delivery or routing and predictive maintenance. 

 

1.2 Importance of enhancing eCommerce Logistics Through Machine Learning 

The expansion in the readymade garment business through the electronics Media has expanded the demand for fast and 

smooth transport facilities. ML provides an ideal solution for the difficulties that occur in logistics operations to benefit the 
business and enhance different aspects of the supply chain. The implementation of ML in eCommerce logistics is to reduce costs, 

meet escalating consumer demands, and maintain the business's competitive advantage.  

 

The following are five reasons why the application of ML should be used to boost eCommerce Logistics: 

 Improving Demand Forecasting Accuracy: Inventory management is a key factor that plays a significant role in a 

business company. Therefore, demand forecasting is a vital responsibility in an eBusiness company to ensure the right 

level of merchandise availability and avoid stock and excess stockouts. As a result, traditional forecasting approaches do 

not fit the current dynamic environment, especially due to the issues relating to seasonality, market trends, and customer 

behavior. On the other hand, machine learning models can examine past selling data together with other real-time features 

to give accurate demand forecasts. This enables companies to manage their inventory and ensure it is adequately stocked 

to meet the customers’ needs to avoid dissatisfaction and more costs. 
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Figure 1. Importance of enhancing eCommerce Logistics Through Machine Learning 

 

 Optimizing Inventory Management: Challenges and opportunities involved in managing and storing goods procured for 

online retail is another important topic for cogitation in the trade. The phenomenon of overestimation increases the stock 

that a business holds, expecting that the demand associated with the product will be high, while underestimation leads to 

the business having no stock with the demand anticipated to be high. Cooper and Ingram (2008) stated that both scenarios 

are costly and give a less efficient result. As a result, algorithms in this field can be applied to determine future inventories 
and the appropriate quantity at each stage of the supply chain. This way, business organizations keep track of their stock 

in a way that eliminates excess or inadequate stocks, factors which can lead to high storage costs and poor cash flow, 

respectively. 

 Enhancing Route Optimization: Delivery time is one of the crucial areas to consider in the management of eCommerce 

logistics since consumers expect delivery of their products within the shortest time possible. The use of machine learning 

can enhance route optimization by feeding it real-time traffic conditions in addition to the climatic conditions and 

previous route performances. By using the same models, fuel consumption is minimized, delivery time is calculated to be 

the shortest and the most efficient, and the increasing cost of transportation is also reduced. Consequently, businesses can 

bring products to the market faster, cut expenses and increase customer satisfaction arising from such delivery times. 

 Streamlining Predictive Maintenance: Since logistics operations involve the movement of different commodities 

through various machinery, vehicles, and equipment, the required tools are prone to wear and tear. Vehicles are prone to 
mechanical failures that may cause a halt in the supply chain and hence call for more expenses. Another field of 

application is Predictive Maintenance, where the machine studies real-time sensor data to establish when the equipment is 

most likely to go wrong. Thus, identifying possible problems before the problems turn into major ones allows planning 

maintenance in advance, increasing productivity and saving money for the repairs.   So as to being a subset of the fourth 

industrial revolution technology, predictive maintenance aims at maximizing the reliability and functionality of the 

logistics network for continuity of business. 

 Enhancing Customer Experience through Personalization: Customer experience is always important in the current 

world where several companies are strictly selling products online. Artificial intelligence entails modeling, and through 

this way, companies can develop strategies that make customers enjoy a custom experience. This helps them provide 

products that the customer wants, and also in deciding what products to offer customers as promotions, and how to 

organize the delivery of products to the customer. Additionally, they can make delivery and customer satisfaction 
forecasts to ensure that products get to the customer’s doorstep at the right time. This is because managing and satisfying 

the customers’ needs and wants can increase revenue retention of clients and provoke competition in the business. 

 

1.3 AI-Powered Supply Chain Optimization 

Supply chain automation using AI is gradually changing the way supply chains have worked in the past by providing 

organizations with the ability to manage their systems more effectively and to do so in a faster, more adaptive and more responsive 

way. Therefore, embracing AI technologies such as machine learning, natural language processing, and robotics will help 

organizations cut supply chain costs by improving demand forecasting, inventory management, route planning, and automation of 

customers. AI optimizes the capacity of using large databases and analyses the data and patterns it produces in real-time 

unimaginable by human analysts. This makes it easier for a business to determine the correct demand rate, enabling it to order the 

right stock and minimize stock out and overstocking cases. Machine learning algorithms can then apply the necessary 

computations based on demands, market forces, weather, and social media trends to precisely predict future swings in demand 
variation so that the merchants can make appropriate choices relating to production, ordering fresh stocks, and delivery.  
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In inventory management, it is always possible to automate the replenishment order to ensure that the stocks match the 

forecasted demand levels. With the help of route optimization solutions in logistics, transportation costs and delivery times are 

minimized based on such factors as current traffic conditions, weather, or other factors. In addition, it reinforces the technique of 

forecasting and mitigating disruptions in the corresponding supply chain. Predictive maintenance, using the IIOT based on AI 
technology, is a process of gathering data with the help of sensors and possible failures in equipment and machinery so the 

necessary maintenance can be anticipated and performed before it happens. They also pointed out that AI can enhance supply chain 

visibility by tracking numerous items across the supply chain, from the sourcing materials to the final delivery. These result in 

efficiency, reduced cost, customer convenience and satisfaction to the highest level. Consequently, integrating artificial intelligence 

into the supply chain increases competitiveness as the organization attests to effectiveness, cost-cutting, and better decision-

making. 

 

2. Literature Survey 
2.1 AI and ML in Supply Chain Management 

Some literature suggests that AI and ML have the prospects of disrupting supply chain management by improving 

performance while minimizing the role of people. They include that comprehension and collaboration that are achieved through the 

automation of activities that used to be done manually like the input of data, appointment making as well as the handling of 

inventories. [5-8] Using artificial intelligence, information of different types and sources, including sales information, weather 

information, and consumer behavior, may be used to develop information that can enhance supply chain management. For 

instance, it helps enhance demand forecasting models based on external factors such as the season and other macroeconomic 

factors. Smith et al. (2019) posited that one of the advantages of using AI in demand forecasting is that it reduces waste and 

stockouts since the systems provide more accurate and reliable demand estimates for business planning. It helps to be faster in 

considering business initiatives and decisions and can provide a competitive advantage in a constantly changing global supply 
chain environment. 

 

2.2 Applications of AI in eCommerce Logistics 

The use of AI is common in most firms' e-business and logistic operations where its application cuts across almost all 

aspects of the supply chain. Demand forecasting is one of the novel applications in which with the help of time series forecasting 

and regression models, AI can predict the demand in the near future based on previous sales history. This helps businesses avoid 

stock-out situations and over-stocking situations, which could financially be a disaster. The kinds of applications include inventory 

systems where AI can check inventories and order supplies when the current stock is below a certain level. This not only cuts down 

the human interface but also helps maintain the right stock across the supply chain. Also, there is the use of machine learning in the 

efficiency of the routes, such as the analysis of traffic, weather factors, delivery routes, etc., to decrease fuel usage and delivery 

duration. Another area is Predictive maintenance, where machines learn from the sensor data collected from machines and vehicles 

to predict when such machines/vehicles are most likely to fail. This is because it assists in reducing unproductive time, the useful 
utilization of spare parts, and its application leads to effective and cost optimization in the supply chain. 

 

2.3 Case Studies in AI-Powered Logistics 

In this paper, several examples show the effectiveness of using AI in the logistics industry to prove the possibilities and 

achieve actual outcomes. For instance, Amazon has applied machine learning correctly in its operations centers, allowing the 

company to identify how best to stock its products, choose the right product and ship the item to the clients. This has led to 

effective time and operation costs being cut customer satisfaction due to shorter delivery time. Another case study utilizing AI for 

the last-mile delivery of a large retailer, detailed by Zhang et al. (2020), revealed that the firm can deliver 15% faster at the same 

cost. By adopting and implementing new information technologies for route optimization and predictive analysis, the business was 

able to enhance the efficiency of its delivery processes to ensure that the products get to the customers on time and with minimal 

costs. Such cases depict that AI is a breakthrough in the logistics process, which augments the conventional supply chain models to 
be smart and customer-centric. 

 

2.4 Challenges and Limitations 

Nevertheless, there are several constraints to the use of AI in SCM. The drawbacks of AI in SCM include: There are also 

limitations in the number of users that can be trained, as well as in the cost of implementing AI technologies because currently, this 

is expensive, especially for companies that cannot afford to purchase such sophisticated systems. They entail a lot of integration of 

a new architecture when the older forms of implementing AI have to be integrated into a more extensive system. Another limitation 

is data privacy issues because the assembling and analysis of huge volumes of business and customer data are issues of security 

and protection of data privacy laws. Also, to effectively implement AI in the supply chain, skilful human resources such as data 

scientists, machine learning experts and AI specialists must be recruited. However, the absence of a good talent base becomes a big 
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issue in actualising the possibilities offered by Artificial Intelligence. Also, there is a problem of interpretability /explainability of 

the models as companies and professionals require seeing how those models give the recommendations. The following are some of 

the limitations that must be taken into consideration if there is to be widespread use of artificial intelligence in managing the supply 

chains of organizations. 

 

3. Methodology 
3.1 Research Design 

Hence, this is exploratory research that uses both qualitative and quantitative data intending to identify the importance of 

Artificial Intelligence in logistics in the context of ecommerce. The types of research used involve qualitative and quantitative data 

collection, including a literature review and a case study. Since the literature review forms a key component of this study, the 

following section will attempt to evaluate the existing literature on the areas of focused interest, which include the applications of 

AI in logistics, several benefits that such solutions offer and some of the main challenges associated with same. In the context of 
the literature review, the current trends, the existing technologies. This forms the background knowledge to learn AI so that one 

can understand the applicability of AI when it comes to logistics, demand forecasts, inventory control, optimal routes and 

schedules, and predictive maintenance. [9-13] The second research plan focuses on a case study of an eCommerce firm with 

integrated artificial intelligence logistics solutions.  

 

Such a case selection strategy presents a realistic view of implementing AI technologies in logistics to provide a detailed 

description of the company’s approaches, opportunities, threats and results. Some of the facets on which the case study will be 

based consist of the implementation process, the nature and variety of the applied AI tools, an increment in its operational 

performance, cost-cutting measurement and enhancement of customer satisfaction. Information will also be gathered from 

interviews conducted with the high 잇 officials of the companies, logistics managers, and other concerned parties concerning the 

company, and a study of evaluating parameters of performance indicators such as the delivery turnaround time and the costs 

incurred for the improvement. The paper’s mixed-method approach also covers both the theoretical and the practical aspects of AI 

in logistics, which benefits researchers, practitioners, and policymakers who wish to integrate AI into logistics to help eCommerce 
organizations. 

 

3.2 AI Models and Algorithms Used 

Here, the following AI models were envisaged for use in this study: 

 
Figure 2. AI Models and Algorithms Used 

 

 Time-Series Forecasting: Regression is another AI model commonly used to forecast future demand based on past 

records. A common demand forecasting approach is in the piece called time series, which involves evaluating past sales 

data together with the seasonal one and some extrinsic factors such as weather conditions or holidays. In this case, the 

forecast models help calculate inventory holdings in the context of logistics to estimate demand at different points in time. 

This way, effective demand management always enables a business entity to avoid excess stocks and insufficient product 

availability, hence cutting costs. 
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 Neural Networks: Neural networks are artificial intelligence technologies or artificial intelligence models in which 

information is processed in a way that emulates the human brain structure to make predictions. In the context of logistics, 

those applications of neural networks can include route-optimizing logistics by using prior data about traffic and weather 

conditions, as well as prior delivery performance data. As for the strengths, it is possible to note that through the 

application of neural networks, it becomes possible to process extensive data sets and identify such patterns as could help 
to find the most efficient routes for delivery. This leads to the optimal utilization of fuel time and, above all, enhancing the 

transport performance. 

 Reinforcement Learning: Reinforcement learning is an ML model in which an agent is programmed to learn from a 

simulator or a real environment through trial and error. In logistics, reinforcement learning is used for real-time vehicle 

routing problems and decision-making. They adapt it dynamically or in real-time, depending on ongoing information, 

such as traffic or delivery, to make the best on the fly decisions. Still, through enhancing the delivery routes, 

reinforcement learning enables logistic firms to reduce efficiency and avoid delays, hence cutting their operational cost. 

 Decision Trees and Random Forests: Decision trees and random forests belong to the family of algorithms frequently 

applied in predictive maintenance and anomaly detection. They can, therefore, be utilized in logistics where, with past 

data, analytical decision trees can be developed for a particular line of undertaking to inform organizations of any 

potential equipment failure or mishap. Random forests aim to improve a single tree's precision by developing several trees 
and analyzing many aspects of the pre-conditions. They assist in identifying problems involving machines, automobiles or 

any equipment in order to carry out preventive maintenance which helps also in saving on cost and time which would 

have been used in repairs. These then help simplify damage control by identifying failures that are likely to occur to the 

logistics infrastructure, making them more reliable and durable. 

 

3.3 Data Collection 

That way, the paper relies mostly on case studies, research papers, and reports that are available to the public. These 

sources were quite helpful in understanding the application of Artificial Intelligence (AI) in the field of supply chain, with a special 

emphasis on its use in logistics. One important aspect of the research was a case study of an implementing eCommerce company 

using AI solutions for logistics optimization. The practical approach in the case gave an account of how AI has been implemented, 

where and how the company faced some challenges, its successes and failures, and also why. [14-18] KPIs were used as crucial 

research factors as they directly indicated the AI integration's performance and effectiveness. Delivery times, inventory turnover 
rates and operational costs were among the KPIs used to compare the efficiency of an installation logistics system. Information 

regarding the delivery time was collected to know the influence brought about by the implementation of AI techniques in the 

delivery of route planning and scheduling.  

 

To establish the extent to which inventory turnover rate was impacted by the adopted AI models, especially the time series 

forecasting rates of stockouts or overstocking. The information retrieved from these sources gave an insight into the importance of 

AI in logistics and the experience faced by the company on the same. Moreover, it also helped to make a comparative analysis with 

the help of implementing AI compared to the previous data, which helped to gear up the tangible results and had a bright picture of 

the effectiveness or ineffectiveness of the roles of AI in improving the logistic solution, the study seeks to give a balanced 

perspective on how AI affects the logistics of e-commerce businesses to using such case data and other publicly available reports to 

complement this research. 

 

3.4 Implementation Steps 

 
Figure 3. Implementation Steps 
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 Demand Forecasting: In demand forecasting, the machine learning models were built using past sales data, including 

historical sales, sales growth trends, promotional owners, and seasonal factors such as weather and market conditions. 

These models include time series forecasting and regression analysis that analyse the given trends and relationships to 

determine the future demand for various products. Ideally, with these predicated outcomes, specific details could be made 

to determine the specific products that have increasing demands while preventing risks of stock out or piled up 
inventories. This boosted demand prediction efficiency, improving the inventory function and its relations with supply. 

 Inventory Management: Currently, to better manage inventories and reduce the redundancy of stored products, an 

automatic reordering system was set up as part of an AI system that reorders products by evaluating the demand 

prediction algorithms developed through machine learning models. These algorithms were always ensured it check on the 

stocks, and when these were low, orders for restocking would be made. This helped in the right positioning of the 

products in the right quantities so that there was no overstock while there were no stockouts on the other end. Automating 

the inventory replenishment process addressed some of the challenges marinating from human interferences, such key 

problems as minimising the holding cost of excess inventory that was apparent to be accumulated in the organization. 

 Route Optimization: Route optimization uses reinforcement learning to manage real-time traffic and weather data to 

select the delivery routes for a particular environment. Afterwards, the reinforcement learning algorithm learned the 

specific delivery performance and researched the overall traffic and number of external factors to provide minimal 
delivery time and not high fuel consumption. As it was correlated to executing with current conditions, the drivers could 

know the optimum routes to be taken to minimize on time and cost impacts. This brought delivery service efficiency, 

which enhanced the delivery companies’ capacity to meet the clients’ demand for fast and accurate deliveries. 

 Predictive Maintenance: Implemented by identifying the performances of vehicles and machines and the anomaly 

detection to carry out predictive maintenance. These recalls monitored the online performance of the essential equipment 

that could demonstrate conspicuous characteristics in case of failure or any other problem. In case data received from the 

sensors was analyzed continuously, it was possible to identify when the performance of a specific machine or a car was 

likely to deteriorate, which would allow for conducting maintenance works ahead of time when the breakdown occurred. 

These led to decreased downtime, less frequent repair costs, and equipment life elongation; hence, the organization 

realized great cost savings and enhanced efficiency in the logistics flow. 

 

4. Results and Discussion 
4.1 Impact of AI on Demand Forecasting 

Table 1. Impact of AI on Demand Forecasting 

Year Before AI Implementation After AI Implementation 

2020 85% 95% 

2021 88% 98% 

2022 86% 97% 

 

Figure 4. Graph representing the Impact of AI on Demand Forecasting 
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AI implementation in forecasting has been increasingly accurate over the past years as part of demand planning. Before 

the application of artificial intelligence techniques, traditional methods of forecasting were used, which primarily featured 

statistical analysis of sales data or a direct representation of demand and supply trends considering the existing relationships 

between the variables without complicating the process with changes in factors such as the economical conditions, or the weather. 

This means that the accuracy of the stock price forecast used here was relatively moderate due to the above technical indicators. In 
this case, the above-stated measures were found to have realized a demand forecasting accuracy in 2020 of 85%. Though this 

figure was quite decent by conventional measure, there is still much room 95% for sampling error, which has resulted in 

overstocking, stockouts and generally poor inventory management. When 2020 commenced, the AI-driven forecasting models 

were deployed, and this brought with it a development right from the get-go. The facilities of the system to capture large past data, 

identify the relations complex enough, and update the model as per the new trends improved the accuracy of the forecast and 

achieved 95% accuracy.  

 

This trend was also witnessed in the subsequent years. In 2021, based only on the continued manual refinements, the 

service would have been approximately 88%, while AI-integrated systems brought the figure to 98%. Moreover, according to the 

results of the work in 2022, the authors noted 86% accuracy, while the AI techniques increased it to 97%. These enhancements 

emphasize the indispensable position of AI in developing operational decision-making in the supply chain. The improved demand 

forecasting patterns helped in bringing better coordination between production time and inventory, thus cutting down on 
undesirable holding costs while ensuring product availability at a particular time when consumers most needed it. Such measures 

led to enhanced customer satisfaction, cut operations costs, and higher profitability in this intensively competitive eCommerce 

arena. In the Years 2020, Year 2021, and Year 2022, it is evident that AI is not a novelty feature but a necessity for those who seek 

high survival, adaptability, and growth. 

 

4.2 Efficiency Gains in Inventory Management 

The use of AI to control the inventory was helpful and minimised the holding costs by 15% since it eliminated controls by 

increasing stock orders through forecasts. Others were the inventory holding was better managed through the system and 

prohibited overstocking or running out of stock.  

Table 2.  Inventory Management Results 

Metric Before AI Implementation After AI Implementation 

Inventory Holding Costs 100% 85% 

Stock outs 12% 5% 

Overstocking 18% 7% 

 

 Inventory Holding Costs: They were then able to apply an AI-driven inventory management system in their operations, 

and as a result, inventory holding costs have been reduced by 15% by implementing the new systems. Before the use of 

AI, holding cost as a component of the logistics cost was relatively high because excess inventory had to be held for other 

processes such as storage. On the one hand, this contributed to an increase in the cost, but the estimated demand will 

always be more accurate than the human system; therefore, it cut on expenses of having too much stock in excess of 

demand. By optimizing this aspect, the firm could afford cheaper warehousing costs while still satisfying market demand. 

Reducing holding costs by 15% was an advantage to the company by cutting the total costs relative to supply 

management. 

 Stockouts: The newly implemented AI system brought positive results on the stockouts problem, which was cut from 

12% to 5%. Lack of stock is the situation when demand exceeds the supply, and as a result, sales are lost, and customers 

are unhappy. In the past, before the introduction of AI, demand forecasts were not as efficient as they are today, and thus, 

inventory replenishment was normally done using poor-quality data or data that is probably months old, and this usually 

leads to stockouts. This was done by periodically checking the real-time demand rates and adjusting the inventory to meet 

the rate determined by the demand forecast models. Through the efficient AI solution to forecast the demand for products 

on the market and to optimize inventory replenishment, the stockouts decreased by 7%. 

 Overstocking: Another negative impact was a reduction of overstock, meaning that a company could sell excess stock, 

which is not in high demand, going down from 18% to 7% after integrating AI. This hampers the flow of capital, which is 

expensive to tie up in stock and increases the holding cost of the company, hence becoming costly in the supply chain. 

Demand forecasting and inventory replenishment techniques that will be supervised by artificial intelligence eliminate 
overstocking since the correct required inventory amount will be determined. Sophisticated demand forecasts meant that 

the appropriate amount of inventory was being ordered and no excess stock was being taken that would take a long time to 

sell or be stored at the cost of the business. This reduction in overstocking helped the organization manage its cash flow 

well and control its operations well. 
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Figure 5. Graph representing Inventory Management Results 

 

4.3 Route Optimization and Cost Reduction 

The application of ML in route planning and optimization greatly reduced transportation costs and improved delivery. 

Real-time data can include current traffic situations, weather conditions and past delivery routes, and the system was able to adapt 

the actual route to be used by changing the algorithms. It made it possible to make continuous real-time analysis, thus helping 

select the best routes and avoiding delay, fuel consumption and transportation costs hence saving the company’s time and money. 

Thereby, transportation costs declined by 10 per cent, because the optimal routes prevent taking the wrong roads, traffic jams and 

choosing the wrong driving methods that consume much fuel. Another measure that helped to reduce delivery time by 12 percent is 

the application of machine learning algorithms in delivery routes. The received data was analyzed, and the system tried to predict 
common hours of the day with traffic or weather problems and adjust to that.  

 

This meant there was likely to be reduced journeying on the roads, and thus, the delivery time was cut down, making sure 

customers received their goods as expected. Earlier delivery also meant fewer vehicles on the road for high durations which cut 

down maintenance expenses and exhaustion. Dynamic route optimization, in particular, was also a feature as the cellular routing 

system enabled constant changes in the route due to some events like heavy traffic or poor weather conditions. This was made 

possible due to flexibility in schedules that reduced delays, thus helping to meet delivery schedules. Overall, improving 

transportation costs and shorter delivery proved advantageous to the company, which competed well in the fast-growing logistics 

sectors. All these adjustments justified the value of AI in logistics and the contribution of machine learning in decreasing the 

overall cost while increasing the services offered. 

 

4.4 Predictive Maintenance Benefits 
With the integration of the new futuristic IT system using artificial intelligence on predictive maintenance, it was evident 

that the company recorded reduced machine downtime as well as less costs in terms of maintenance. Prior to AI use, the machine 

failures would be random, and the machines would suddenly shut down, giving rise to unanticipated unavailability and costly 

repairs. However, the predictive maintenance system being incorporated employed actual time-based sensors to analyze the 

condition of machines and vehicles and used complex probability analysis to detect anomalous behaviors constantly. These 

algorithms scanned through the information points to identify the precursors of a failure and, thereby, predict when a given piece of 

plant equipment was most likely to fail. Initially, it enabled the maintenance teams to address various issues before escalating to a 

breakdown level so that the equipment could run longer. Consequently, the time that machines were not in use was cut down 25% 

to enhance effective operations and reduce interruption of supply chain management.  

 

There were less number of breakdowns, which resulted in less disruption to the production schedules of companies and a 
regular stream of products in the chain. This led to a reduction of maintenance costs, which was by 18%; thus, as stated above, 

predictive maintenance entails the system providing positive reports on the equipment that needs to be repaired hence less costly 

and took less manpower than corrective maintenance.  Also, the maintenance activity can be planned better regarding the accurate 

prediction of the machines’ state, which helps to efficiently use the human resources and parts. This broken-down approach in 

maintenance proved to be very effective in the steady upgrade of equipment reliability, control of relative costs, and optimization 

0%

20%

40%

60%

80%

100%

120%

Before AI
Implementation

After AI
Implementation



Sudarshan Prasad Nagavalli et al. / IJETCSIT, 2(2), 16-25, 2021 

    24 

of the efficiency of logistic activities. It was, therefore, clear that predictive maintenance is a critical tool in ensuring that lower 

costs are maintained within the logistics network while at the same time ensuring the reliability of the types of equipment. 

 

5. Conclusion 
This paper strengthens the knowledge of how Edge Computing powered by Artificial Intelligence enhances the autonomy 

of IoT systems and why Edge AI is considered the key advancement toward the future of intelligent IoT solutions. Especially by 

distributing the computation task to local devices at the network's edge, Edge AI enables significantly low latency response times 

for immediate decision-making. This reduces the delay of cloud computing systems where data has to travel long distances to data 

centers to be processed. In that regard, edge computing enriches and safeguards the privacy of data processed only locally on the 

device and not transmitted over the network in its raw form. This not only guards against such threats but can also stand to meet 

legal requirements such as GDPR, especially in the use of newer technologies in healthcare, finance, and personal security, among 

others. The findings of this study support the notion of Edge AI by showing that it can outperform traditional approaches of 
implementing AI through improved latency reduction, reduced bandwidth utilization, and accuracy of models. As illustrated in this 

paper, the performance of the proposed framework is always better than the traditional cloud-based IoT systems, where it gives less 

response time and energy consumption with better accuracy than cloud-based models.  This can establish that on edge devices, AI 

developmental tasks can be effectively deployed without high-performance estimation while in resource-limited settings. Local 

data processing also leads to real-time decisions and can be vital for time-sensitive applications such as self-driving cars, handling 

of industrial procedures, and health monitoring. 

 

 Nevertheless, there are some hindrances associated with implementing artificial intelligence. Some of the limitations 

organisations likely face include high initial costs associated with technology acquisition, and there is always the need to employ 

skilled personnel to manage and optimise the functions of AI systems, which may not be present in many organizations, especially 

in small businesses. These are some of the challenges often attributed to implementing AI technologies in the business 
environment; nonetheless, the long-term impact recorded from embracing AI-strapped organizations has more benefits concerning 

the establishment’s profitability and competitiveness. Considering the future trends, the logistics are expected to advance greatly 

when strengthened by implementing AI along with other trends, such as IoT and blockchain. Tracking and monitoring inventories 

and equipment through IoT is an additional advantage, while the use of blockchain technology can improve the position of 

transparency and traceability in the supply chain so that the AI systems can operate with more comprehensive information on a 

real-time basis. Further studies should be made involving these technologies to enhance the supply chain to become more efficient, 

safe, and smarter to improve AI and ML in the logistics sector. 
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