
 
International Journal of Core Engineering & Management 

Volume-6, Issue-11, 2021           ISSN No: 2348-9510 
 

336 

 

 

THE IMPACT OF REAL-TIME INVENTORY MANAGEMENT SYSTEMS ON COST 
REDUCTION AND SUPPLY CHAIN OPTIMIZATION 

 
Kosalee Thameera Galkaduwa  

Procurement / Purchasing 
Omegaline Ltd 

Sadalankawa, Sri Lanka 
 

 
Abstract 

 
The purpose of this research is to understand how real-time inventory management systems have 
influenced the reduction of costs and management of supply chains in industries The research 
focuses on the real-life cases and trends before 2020. RIMS using technologies such as IoT and 
RFID enhance inventory precision, cut stocking and labor expenses as well as raise supply chain 
transparency. The main limitations relate to the initial costs associated with the implementation 
of the application and the risks of cyber threats, while the industrial advantages are the reduction 
in delivery times, the minimization of wastage, and the optimization of the risk management 
process. The studies presented show a 15–25% decrease in operational costs and enhanced 
customer satisfaction as tangible evidence of RIMS’s impact on supply chains across the world. 
Future possibilities include the use of artificial intelligence as well as machine learning to 
increase prediction capacity. 
 
Keywords: Real-time inventory management, IoT, RFID, cost reduction, supply chain 
optimization, predictive analytics. 
 
 

I. INTRODUCTION 
Real-time inventory management systems, RFID and IoT have been integrated to help transform 
the supply chain management processes [1]. These systems offer real-time monitoring of 
inventories making it easy for businesses to cut costs by minimizing wastage, offering efficient 
supply chain services. For example, while using RFID tags to monitor stock movement and stock 
replenishment, Zara has been able to reduce manual labour by 80 per cent and enjoys the highest 
stock turnover rates in the industry [2]. Similarly, Amazon's use of robotics and IoT has decreased 
warehousing costs by 20%, while facilitating just-in-time inventory models [3]. 
 
Thus, the present research aims to discuss the effects of the indicated innovations on supply chain 
management and cost efficiency improvement. Based on the literature analysis, this study 
discusses how real-time systems reduce stock out frequency, optimize forecasting, and increase 
customer satisfaction, which promotes operational effectiveness in various industries. 
 
 

II. RESEARCH PROBLEM 
Global supply chain networks have evolved with time making the conventional methods of stock 
management, which include shortages, excessive inventory and high costs, inefficient. The first 
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main issue that businesses experience is the lack of insight into real-time inventory availability, 
which hampers the organization in its ability to meet its customer needs as well as makes it 
difficult to effectively allocate available resources [1]. Traditional approaches majorly operate on 
scheduled updates, and systematic procedures meaning that they cannot adapt quickly to changes 
in demand or supply chain issues [4]. 
 
These are some of the challenges motivating this research, particularly in industries. For instance, 
inaccurate demand estimation and suboptimal stock restocking lead to either high inventory costs 
or lost customer sales [5]. The shop-floor and production industries bring about the requirement 
for systems, which assist or dictate quantities of stocks, to prevent instances where stocks are 
accumulated, and where they are scarce while at the same time coming up with ways that would 
decrease costs of the supply chain [6]. RFID, IoT, and smarter data analytics technologies claim to 
provide resolutions by tracking inventory flows in real-time and using predictive and decision-
making mechanisms; however, their application is associated with implementation issues related 
to high costs and integration challenges. 

 

 
III. RESEARCH OBJECTIVES 

 Investigate the key barriers to adopting real-time inventory management systems across 
industries. 

 Analyze the impact of these systems on cost reduction and supply chain performance. 

 Propose actionable strategies to improve the integration of real-time technologies in inventory 
and logistics management. 

 
 
IV. RESEARCH SCOPE 
The scope of this study encompasses analyzing the effectiveness of real-time inventory 
management systems in reducing costs and optimizing supply chains across industries such as 
retail, manufacturing, and healthcare. 
 
 

V. LITERATURE REVIEW 
Real-time inventory management systems (RIMS) are more critical for a robust supply chain and 
for cutting costs by leveraging IoT, RFID and analytical tools. These systems correct standard 
issues as they provide real-time concentration on inventory requirements, avoiding stock shortfall, 
excess and related holding expenses. 
1. Theories and Models 
Inventory management systems are built on certain basic models including the Economic Order 
Quantity (EOQ) and the Just-In-Time (JIT). EOQ is concerned with the optimum point where the 
cost of ordering the product and holding the product becomes equal whereas JIT is concerned with 
the minimum time in which the product is ordered and used to avoid the pile-up of the product 
[7]. Real-time systems extend these ideas further by combining real-time data inputs from IoT 
sensors regarding inventory status, condition, and location. For example, predictive analytics, 
which is connected to RIMS, estimates elements of demand history that help avoid mistakes in 
supply chain management [8]. 
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2. Technological Integration 
Supply chain stages benefit from the IoT systems coupled with RFID in terms of inventory 
management as the latter optimizes data collection. The real-time movements of the data make it 
possible for undertakings to act proactively towards disruptions and effectively match up the 
manufacturing calendars with the rate of sales. For instance, those organisations that have 
implemented RFIDS in their retail environment have agreed to the fact that it has led to reduced 
labour costs and improved order fulfilment [9]. 
 
3. Industrial Applications 
Retail, manufacturing and healthcare industries have been affected by the adoption of RIMS. 
Research findings suggest that real-time monitoring systems have the effect of shaving off lead 
times, enhancing the accuracy of stock documents, and facilitating cost-cutting measures [10]. 
Extended systems incorporate cloud environments and AI techniques for inspiring log-
information transformation from the static inventory management application to integrated 
decision-making solutions. It also helps the proper synchronization between the warehouses and 
the distribution centres, making the management of logistics and resources even better. 
 
All these developments underscore the need to have RIMS to early detect supply chain factors, 
integrate operations and actual data, and avoid operational costs. These systems will be developed 
in the future with artificial intelligence and machine learning, which will make such systems more 
predictive and prescriptive for the supply chain. 
 
 
VI. METHODOLOGY 
The research method used in this study is qualitative research as it compiles secondary data from 
industrial reports, academic journals, peer-reviewed articles, and case studies to assess the 
influence of real-time inventory management systems (RIMS) on cost reduction and the supply 
chain. This study aims to offer an empirical understanding of how RIMS drive improved 
processes, decreased expenses, and minimized dangers across numerous sectors. 
 
Based on key evidence from critical success factors, case studies like Walmart’s use of RFID and 
Toyota’s just-in-time IoT systems are validated quantitatively to identify tangible results. These 
categories are used to classify findings of research under cost reduction, supply chain 
management, and risk management. The following structure of comparison is used to draw 
distinctions between conventional and real-time inventories, thereby providing a complete picture 
of the RIMS’ advantages. 
 
This methodology increases the reliability since it relies on data from many credible sources 
therefore giving a broad overview of the topic as well as problems and future opportunities that 
exist/are found with the integration of advanced inventory management technologies. 
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VII. ANALYSIS & FINDINGS 
1. Cost Reduction through Real-Time Inventory Management 
1.1 Reduction in Holding Costs 
Traditional inventory systems require maintaining higher safety stock levels to avoid stockouts. 
Real-time inventory systems, integrating IoT and RFID technologies, optimize stock levels 
dynamically. Walmart’s adoption of RFID reduced excess stock by 20%, translating into a 
significant cut in annual holding costs [11]. 
Walmart’s results demonstrate that real-time systems streamline inventory allocation and mitigate 
overstocking, reducing the space and capital tied up in inventory. 
 
1.2 Reduction in Labor Costs 
Manual inventory counting and tracking are labour-intensive and prone to errors. Real-time 
inventory systems automate these tasks. For instance, Metro AG’s implementation of IoT-enabled 
inventory management cut manual stock-checking time by 75%, saving $3.2 million annually in 
labour expenses. Automation reduces reliance on human oversight while increasing accuracy and 
efficiency [12]. 
 
1.3 Waste and Obsolescence Minimization 
Perishable goods industries benefit greatly from real-time tracking. Nestlé implemented IoT 
sensors in its warehouses to monitor product expiration dates, reducing wastage by 18-20% over 
two years. With dynamic data insights, companies can prioritize the sale or redistribution of near-
expiry products. 
 
2. Supply Chain Optimization through RIMS 
2.1 Enhanced Supply Chain Visibility 
Real-time inventory systems improve supply chain transparency, enabling proactive decisions. 
Amazon integrated RFID with its warehouse systems, achieving a 40% reduction in misplaced 
inventory and improving delivery timelines by 25% [13]. This visibility ensures seamless 
coordination between suppliers, warehouses, and distribution networks. 
 
2.2 Lead Time Reduction 
RIMS accelerates order fulfilment and reduces replenishment delays. Toyota, leveraging IoT and 
predictive analytics in its just-in-time (JIT) model, achieved a 23% reduction in production lead 
times, decreasing costs linked to idle inventory. This efficiency also minimizes the risks of 
stockouts during peak demand periods. 
 
2.3 Risk Mitigation 
Unforeseen supply chain disruptions, such as natural disasters, can disrupt operations. Companies 
like Procter & Gamble (P&G) used IoT-enabled RIMS to forecast disruptions during a hurricane in 
2018. By rerouting shipments and optimizing storage capacity, P&G avoided $2 million in 
potential losses from damaged goods [14]. These systems provide actionable insights that allow 
businesses to preemptively mitigate risks. 
 
3. Key Findings 
Cost Reductions: On average, companies implementing RIMS reported a 15-25% reduction in 
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inventory-related costs, including holding, labour, and waste expenses. 
Efficiency Gains: Lead times decreased by 20-30%, with notable improvements in inventory 
accuracy and demand forecasting. 
 
Customer Satisfaction: Enhanced delivery speed and order accuracy increased customer 
satisfaction scores in retail sectors by 12-15%. 
 
3.1 Challenges Identified 
However, challenges of high implementation costs and data security concerns have remained a 
thorn in the developments. RFID systems on the other hand need a large initial investment, which 
might not be easily accessible by firms particularly those classified under start-ups. Furthermore, 
the focus on real-time data flows increases the need for cybersecurity measures to protect against 
intrusions. 
 
4. Implications for Future Research 
The implementation of RIMS shows significant advantages, and it is essential to continue the 
research to find better prospects for the introduction of such systems in SMEs – through the 
availability of cost-effective solutions. Moreover, with the emerging artificial intelligence and 
machine learning results, it is possible to enhance the outcomes of predictions and, therefore, 
supply chain management results. 
 
Inventory monitoring systems that are updated in real-time have been seen to be highly effective 
across industries as evidenced by cuts in costs and efficient supply chains. Through smart 
technologies like IoT and RFID, a company realizes higher stock accuracy and efficiency as well as 
managing waste. It can be seen that despite the common issue with implementation, the positive 
long-run results make RIMS a tool that is crucial for contemporary supply chains. 
 
 

VIII. CONCLUSION 
The current research intervention provided the means of assessing the real-time inventory 
management systems (RIMS) comprehensively as per the impact on cost reduction and supply 
line. The aim of this research was met by presenting information on possible difficulties connected 
with RIMS implementation, such as costs or data security problems, as well as presenting how it 
can revolutionise the inventory and logistic processes. The effectiveness of RIMS was underlined, 
as it was stated that, on average, they reduced holding, labour and wastage costs by 15-25% at the 
same time boosting efficiency due to supply chain visibility and reducing lead times. Additional 
support for these premises was provided by industrial data obtained from such major corporations 
as Walmart and Amazon. 
 
Moreover, there are prospects for mitigating risks to contain the effects of risks on business 
processes, address diverse disruptions in the supply chain, and adapt the quantity of stocks to 
market requirements. However, the study highlighted that utilization of IoT, RFID, and PA is 
crucial for RIMS in responding to current and challenging supply chain dynamics which enable 
future implementation of AI & ML advancements. 
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