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ABSTRACT:

This study investigates the role of automation in modern warehouse systems, focusing on how automated technologies improve efficiency, accuracy, and cost
management. Through primary and secondary data analysis, this paper identifies key automation practices and their impact on warehouse performance. The findings
suggest that implementing technologies such as Warehouse Management Systems (WMS), Automated Guided Vehicles (AGVs), and robotic picking significantly
enhances operational efficiency and reduces errors.

Introduction:

Modern warehouse systems are rapidly evolving with the adoption of automation technologies. As e-commerce and consumer expectations rise,
warehouses are increasingly integrating robotics, Al, and 10T to streamline operations. This study aims to assess the impact of these technologies on
warehouse performance, with a focus on efficiency, accuracy, and scalability.

Objectives of the Study

e  To analyze the current level of automation in warehouse.
e  Toidentify key challenges faced in warehouse automation.
e  Toassess the impact of automation on operational efficiency and workforce.

e  To explore future trends and improvement in Automation.

Literature Review

This literature review examines the current state of warehouse management and control by assessing more than 600 research articles published between
2007 and 2017. The authors identify and analyse the primary issues and challenges faced by warehouse managers, including layout design, storage
regulations, inventory management, order picking and packing, transportation, and information systems. They also highlight the latest advancements and
technologies in warehouse management and control, encompassing automation, artificial intelligence, and blockchain. The review provides insights for
future study in this field and practical implications for warehouse managers. A Structured Literature Review on Warehouse Management and Control.
L.A. Faria, J.M. Carvalho, J. Ferreira, C.M. Fonseca (2009)

This research investigates the application of vendor-managed inventory (VMI) to improve warehouse efficiency. Vendor Managed Inventory (VMI) is a
collaborative approach between suppliers and customers, in which providers manage the inventory levels at client locations. The authors conducted a
case study at a Swedish automotive company and found that VMI can reduce inventory costs, improve delivery reliability, and increase customer
satisfaction. Implementing VMI requires robust collaboration and trust between suppliers and customers, alongside effective information systems and
communication channels. 19. Improving warehouse efficiency with vendor-managed inventory (VMI). M. Malmgyvist, P. Johnson, P. Ekwall (2010)

This paper introduces a framework for evaluating the effectiveness of warehouse management systems (WMS). The framework consists of four
dimensions: operational, economic, social, and environmental. The authors conducted a case study at a warehouse in the UK and employed the framework
to evaluate the Warehouse Management System (WMS). The research demonstrated that the Warehouse Management System (WMS) markedly improved
operational efficiency by reducing order processing time and enhancing inventory accuracy. However, the economic and environmental benefits were
limited, and the social impacts were minimal. The framework provides a comprehensive approach for assessing the entire effectiveness of WMS, assisting
warehouse managers in making informed decisions. 20. A framework for evaluating the effectiveness of warehouse management systems. M. Yildiz, A.
Nassehi, S. Chen, S. Gao, Y. Shi (2010)
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Research Methodology

A research methodology is an explanation of how a certain part of the research is conducted. It specifies the methods or procedures for obtaining and
analyzing data related to a given research topic. As a result, research technique refers to how a researcher plans their study in such a manner that they
may achieve valid and accurate data while also meeting their research objectives. The type of research method adopted in this study is Descriptive
research. A descriptive study is the research type that is used to characterize a population's characteristics. It collects data that is used to answer a variety
of what, when, and how inquiries about a certain population or group. The source of data which is been used to collect this study is primary data

Research Design: A mixed-method approach using both qualitative and quantitative data collection. Data Sources: Primary data from surveys and
interviews, secondary data from academic journals and industry reports.

Data Collection Methods: Structured questionnaires, semi-structured interviews, and observations of automated warehouse operations.

Questionnaire on Automation in warehouse management system :

Sr No. Parameter Details

1. Age -18to 24
-25t0 34
-35t0 44

-45 or above

2. Gender -Male

-Female

3. Type of Warehouse -retail

-e - commerce
-manufacturing
-cold storage

-others ( please specify):

4. Years involved in warehouse management -less then 1 year
-1 -3 years
-4 - 7 years

-more then 7 years

5. level of automation in Warehouse -fully automated
-semi automated
-manual operations

Clear selection

6. Major challenges face in warehouse automaion -warehouse management system
-automated storage and retrieval system
-robotics

-conveyor system

-other( please specify):

7. faced system downtime due to automation failure -high initial investment cost
-technical complexity and the maintenance issues

-cybersecurity risk
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-resistance from employees

8. Has automation affected your workforce -reduced workforce needs
-improved employees efficiency
-created need for upskilling

-no major impact

9. Obstacle to adopting new automation technology -Budget constraints
-Lack of reliable vendors
-Employee training needs

-Complexity of implementation

10. Automation improved efficiency in Warehouse -yes, significantly
-yes, but with challenges
-no noticeable changes

-no, it has created more issues

11. How to ensure the accuracy of inventory records in | -regular physical inventory counts

your warehouse management system .
-barcode scanning technology

-RFID technology

Hypothesis
1.  Automation in warehouse systems significantly reduces operational costs.
2. Automated technologies improve accuracy and efficiency in order processing.

3. High initial investment costs hinder automation adoption.

Data Analysis and Interpretation

Efficiency Gains: Real-time data collection and analysis through WMS. Error Reduction: Automated picking systems lower human error rates.

Space Optimization: Automated storage solutions maximize warehouse space. Cost Analysis: Comparing manual vs. automated warehousing costs.

Barriers and Challenges: Analyzing resistance to automation and technological limitations.

Results and Findings

1.  Efficiency Improvement: Automated systems reduce picking and packing times by up to 50%.
2. Cost Management: Despite high initial costs, automation proves cost-effective over time.
3. Workforce Impact: Automation reduces repetitive tasks but requires reskilling of the workforce.

4.  Sustainability: Energy-efficient automated systems reduce carbon footprints.

Recommendations

Implement WMS and Robotics: Enhance picking accuracy and reduce manual handling.
Invest in Training: Upskill workers to manage automated systems.
Cost-Benefit Analysis: Assess long-term savings before automation implementation.

Pilot Programs: Test automation in limited areas before full-scale adoption.

O O O O o

Sustainability Focus: Adopt energy-efficient automated technologies.
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Conclusion

The integration of automation in modern warehouses is essential for meeting the demands of today's fast-paced supply chain environments. While
challenges like high costs and workforce adaptation exist, the long-term benefits of enhanced efficiency, accuracy, and cost management make automation
a strategic investment.
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