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ABSTRACT 
 
The utilization of robotics in supply chain management is a complex and quickly evolving field. This study 

investigated how robotics can be utilized to further develop efficiency, accuracy, and speed in supply chain 

operations. The study found that robotics can possibly change supply chain tasks, like warehousing, 

inventory management, request satisfaction, and logistics. The study likewise featured the ascent of 

patterns like independent vehicles, mechanical sorting systems, and prescient investigation for demand 

forecasting. The study reasoned that embracing mechanical innovations isn't just a need yet additionally a 

chance for supply chains to turn out to be more dexterous and responsive. 
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1. INTRODUCTION 
 

Supply Chain Management (SCM) is the coordinated network of processes involved in the 
creation and distribution of goods and services, encompassing sourcing, production, distribution, 

and customer fulfillment. It assumes a crucial part in modern business tasks by optimizing the 

progression of materials, information, and finances across the whole worth chain. The adequacy 

of SCM straightforwardly influences operational efficiency, cost management, and customer 
satisfaction. 
 

Evolution of Technology in Supply Chain Management: The evolution of technology has 
generally transformed supply chain management throughout the long term. Conventional manual 

processes have given approach to automated systems, worked with by the integration of 

information technology. From the reception of Enterprise Resource Planning (ERP) systems to 
track inventory and streamline processes, to the execution of Electronic Data Interchange (EDI) 

for seamless communication between accomplices, technology has empowered more agile and 

responsive supply chains. 

 
Introduction to Robotics and its Role in Modernizing Supply Chains: Robotic technology has 

arisen as a transformative force in modernizing supply chains. Robotics involves the utilization of 

automated machines that can perform undertakings with a degree of autonomy. These machines 
envelop a wide range, from robotic arms for exact picking and packing to autonomous vehicles 

for proficient transportation. By integrating robotics into supply chain activities, associations can 

upgrade operational efficiency, decrease mistakes, and adjust to dynamic market demands. 
 

https://airccse.org/journal/ijitmc/current2023.html
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Figure 1.Robotic arm in a warehouse setting 

 

2. GENESIS OF THE PROBLEM AND RESEARCH OBJECTIVES 
 
Explanation of the Challenges Faced in Traditional Supply Chain Management: Traditional 

supply chain management often wrestles with a scope of challenges that hinder operational 

efficiency and responsiveness. These challenges incorporate issues connected with inventory 
management, order fulfillment, transportation, and demand forecasting. Manual processes, 

absence of ongoing perceivability, and sub-standard resource allocation lead to increased costs, 

longer lead times, and an inability to quickly adjust to advertise variances. 

 

2.1. Statement of the Problem 

 
Inefficiencies, Complexities, and Limitations: The main concern lies in the inefficiencies, 

complexities, and limitations of regular supply chain rehearses. Inefficient inventory management 

can prompt overstocking or stockouts, resulting in pointless carrying costs or lost deals valuable 

open doors. Complex manual processes often need accuracy and consume important time and 
resources. Also, traditional supply chains battle to quickly change in accordance with shifts in 

demand examples and market elements, thereby compromising seriousness. 

 

2.2. Research Objectives 
 

Exploring How Robotics Can Address These Challenges: The essential target of this research is 
to investigate the potential of robotics to alleviate the challenges inherent in traditional supply 

chain management. By investigating different applications of robotics, this study looks to 

uncover how automation can improve operational efficiency, decrease errors, and empower agile 
decision-making. The research means to give insights into how associations can decisively 

integrate robotics to beat inefficiencies, streamline processes, and make adaptive supply chains. 

 



International Journal of Information Technology, Modeling and Computing (IJITMC) Vol.11, No.1/2/3, August 2023 

3 

 
 

Figure 2.Manual vs. Automated processes 

 
Source: https://habiledata.medium.com/automated-vs-manual-data-entry-all-you-need-to-know-

7131d5de535e 
 

3. LITERATURE REVIEW 
 

Historical Perspective on the Integration of Technology in Supply Chains: The integration of 

technology in supply chains has a rich historical context. From the adoption of standardized 
identification technology in the 1970s to the ascent of EDI systems in the 1980s, technology has 

continuously reshaped supply chain operations. The implementation of Enterprise Resource 

Planning (ERP) systems in the 1990s denoted a milestone in streamlining processes and 
improving coordination across different functions within supply chains. 

 

Review of Relevant Literature on Robotics and Automation in Supply Chain Management: A 
burgeoning group of literature dives into the realm of robotics and automation in supply chain 

management. Researchers have investigated different perspectives, including the effect of robotic 

automation on efficiency, precision, and cost reduction. Studies have investigated the integration 

of robotics in unambiguous supply chain portions, like warehousing, order fulfillment, and 
transportation. Additionally, research has examined the challenges and benefits of human-robot 

collaboration within supply chain operations. 

 
Discussion of Key Studies, Advancements, and Trends in the Field: Prominent studies have 

highlighted the transformative potential of robotics in supply chains. Case studies have shown 

how organizations have utilized robotics to accomplish huge operational enhancements, from 

quick order processing to productive warehouse management. Advancements, for example, 
machine learning algorithms and computer vision have improved the abilities of robotic systems. 

 

4. APPLICATIONS OF ROBOTICS IN SUPPLY CHAIN MANAGEMENT 
 

4.1. Warehouse Automation 
 

Warehouse automation is a cornerstone application of robotics in supply chain management. 
Automated picking and packing systems use robotic arms outfitted with sensors and computer 

vision to quickly and precisely select things for order fulfillment. Additionally, autonomous 
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mobile robots navigate warehouses, transporting materials productively and reducing physical 
work necessities. 

 

4.2. Inventory Management 
 

In inventory management, robotics assumes a significant part in enhancing precision and 

perceivability. RFID tagging empowers real-time tracking of inventory movements, facilitating 
inventory renewal and reducing stockouts. Robot-helped cycle counting and reconciliation work 

on the exactness of inventory audits, minimizing errors. 

 

4.3. Order Fulfillment 
 

Robotic sortation systems automate the sorting system by diverting things to assigned bins or 
conveyors, optimizing order fulfillment speed. Order picking robots, furnished with cutting edge 

algorithms and grippers, productively recover things from storage racks, reducing work intensive 

manual picking. 

 

4.4. Transportation and Logistics 

 
Transportation and logistics benefit from robotics with the coming of autonomous drones and 

vehicles. Drones give a quick solution to last-mile delivery, particularly in urban areas with traffic 

congestion. Robotics-driven course planning algorithms advance delivery courses, reducing fuel 

consumption and delivery times. 

 

 
 

Figure 3. Graphic showing drones in delivery scenarios 

 
Source: https://www.fingent.com/blog/how-robotics-in-logistics-helps-improve-supply-chain-efficiency/ 

 

5. BENEFITS AND IMPACTS 
 

5.1. Human Error, Faster Order Processing and Reduced Lead Times 
 

Pace order picking, packing, and sort in customer deliveries customer satisfaction competitive 

businesses Enhanced Cost-effectiveness: manual labor, leading to labor cost savings. allocation 
wastage of materials and time. Real-time Visibility and Data Analytics: monitoring and tracking 



International Journal of Information Technology, Modeling and Computing (IJITMC) Vol.11, No.1/2/3, August 2023 

5 

data optimization and demand forecasting. Data-driven Decision-making for Supply Chain 
Optimization: route planning operations. 

 

6. CHALLENGES AND CONSIDERATIONS 
 

6.1. Technological Integration and Compatibility 
 

Interoperability technological components Workforce Adaptation and Training: training programs 
upskilling Employees troubleshoot robotic systems effectively. Ethical and Social Implications of 

Automation: ethical questions job security economic inequalities ethical considerations workers 

technology adoption Initial Investment and Return on Investment:  terms of equipment, software, 

and infrastructure long-term benefits return on investment (ROI). Calculating increased 
efficiency, reduced labor costs, and improved customer satisfaction. 7.0 Case Studies and 

Examples: Real-world Examples of Companies transform Amazon's use of Kiva robots 

warehouse Alibaba employs autonomous delivery AI-driven quality control robots robotic arms 
Adidas adopted robotic sewing systems customization footwear production. 

 

 
 

Figure 4. Before-and-after images of a warehouse or process 

 
Source: https://totalsupplychainsummit.co.uk/briefing/pallite-unveils-pix-a-new-range-of-alternative-

warehouse-storage-solutions/ 

 

7. RECOMMENDATIONS FOR IMPLEMENTATION 
 

Strategies for Adopting Robotics in Different Supply Chain Segments: Fragment explicit 

strategies are essential for effective robotics integration. In warehousing, focus on task 
automation like order picking and packing. For transportation, consider autonomous vehicles for 

route optimization. Cross-functional collaboration is fundamental to guarantee seamless 

integration across supply chain segments. 
 

7.1. Steps for Selecting and Implementing Robotics Solutions 

 
1. Needs Assessment: Distinguish pain points and tasks reasonable for automation. 

2. Technology Evaluation: Pick robotics solutions lined up with prerequisites. 

3. Pilot Deployment: Test the solution's effectiveness on a more limited size. 
4. Integration Planning: Integrate robotics with existing systems and processes. 

5. Training: Give workforce training to guarantee smooth adoption. 
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Collaboration between Humans and Robots for Optimal Results: Achieving optimal results 
involves symbiotic collaboration. Humans succeed in decision-making and imagination, while 

robots flourish in repetitive and data-intensive tasks. Organizations ought to design workflows 

that leverage the strengths of both, fostering an environment of innovation and efficiency. 

 

8. FUTURE TRENDS AND EMERGING TECHNOLOGIES 
 

Predictive Analytics and AI-Driven Supply Chains: The future of supply chains lies in predictive 

analytics and AI-driven decision-making. Machine learning algorithms investigate immense 
datasets to forecast demand designs and streamline inventory levels. AI-driven insights empower 

proactive changes, minimizing disruptions and enhancing generally supply chain strength. 

 

Integration of Internet of Things (IoT) with Robotics: IoT integration upgrades the capacities of 
robotics in supply chain operations. Connected devices and sensors empower real-time tracking 

and monitoring of inventory, equipment, and vehicles. Collaborative robotics, empowered by IoT, 

further develop flexibility and efficiency by sharing data and insights. 
 

Continued Advancements in Autonomous Vehicles and Drones: Autonomous vehicles and drones 

are ready to revolutionize transportation and last-mile delivery. Propels in AI and sensor 
technology upgrade navigation and safety, reducing the requirement for human intervention. 

Drones offer fast and cost-effective delivery solutions, particularly in remote areas. 

 

 
 

Figure 5.Diagram linking robotic devices with IoT sensors in a supply chain network 

 
Source: Diagram linking robotic devices with IoT sensors in a supply chain network - Bing 

 

9. CONCLUSION 
 

The symbiotic integration of robotics into supply chain management is driving a paradigm shift 
in operational efficiency and responsiveness. As uncovered through historical context and 

contemporary models, robotics offers transformative benefits across warehouse automation, order 



International Journal of Information Technology, Modeling and Computing (IJITMC) Vol.11, No.1/2/3, August 2023 

7 

fulfillment, and transportation. The challenges, including mechanical integration and workforce 
adaptation, are conquerable with vital planning and collaboration. 

 

The case studies highlight the unmistakable triumphs accomplished by organizations that have 

embraced robotics, demonstrating improved efficiency, precision, and customer satisfaction. 
Recommendations for implementation guide organizations in adopting robotics tailored to their 

one-of-a-kind supply chain segments, while ensuring a harmonious mix of human skill and 

robotic precision. 
 

As we look into the future, the convergence of predictive analytics, IoT, and robotics holds the 

commitment of agile, data-driven supply chains. The continued evolution of autonomous vehicles 
and drones is set to redefine transportation elements and improve last-mile delivery efficiency. 

 

In summation, the basic of robotics in modern supply chain management is unquestionable. Its 

ability to moderate challenges, intensify efficiency, and empower data-driven decision-making 
reaffirms its role as a cornerstone of the contemporary supply chain landscape. 

 

 
 

Figure 6. Image of a robotic arm holding up the supply chain management concept 

 
Source: https://igps.net/blog/2022/02/23/how-warehouse-robotics-are-changing-the-supply-chain/ 
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