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ABSTRACT:

In today's competitive market, efficient warehouse management plays a crucial role in optimizing supply chain performance. One significant challenge is
reducing lead time, which directly impacts operational efficiency and customer satisfaction. This study explores the application of Value Stream Mapping (VSM)
and Value Stream Designing (VSD) to identify and eliminate non-value-adding activities in warehouse operations. By analyzing the current state map,
bottlenecks, and inefficiencies are identified, followed by designing a future state map with improved workflows, optimized resource allocation, and enhanced
process synchronization. The implementation of lean principles, process standardization, and automation contributes to significant reductions in order processing
time, inventory handling delays, and material flow disruptions. The findings demonstrate that integrating lean tools with warehouse process improvements
enhances overall efficiency, reduces lead time, and strengthens supply chain responsiveness. This research provides a systematic approach for businesses aiming
to achieve cost reduction, productivity enhancement, and sustainable warehouse operations.
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INTRODUCTION

This research project focuses on the application of value stream mapping (VSM) and value stream designing (VSD) to streamline warehouse operations
and lead time. Value stream mapping is a visual tool used to analyze and improve the flow of materials and information within a process. By
identifying value-adding and non-value-adding activities, VSM helps pinpoint areas of waste and inefficiencies. Complementing this value stream
designing involves creating an optimized future state for processes, ensuring smoother workflows and shorter lead times.

The goal is to demonstrate the transformative potential of VSM and VSD in achieving leaner, more efficient warehouse operations,
ultimately contributing to the broader objectives of operational excellence and customer satisfaction. Warehousing plays a vital role in the supply chain
by ensuring the smooth flow of goods between production and consumption points. However, inefficiencies in warehouse processes can lead to longer
lead times, increased operational costs and reduced customer satisfaction. In a competitive market place, it is imperative business for businesses to
streamline their warehouse operations to enhance efficiency and responsiveness.

The research focuses on addressing the critical challenge of lead time reduction in warehouse through the application of value stream
mapping and value stream designing proven methodologies from lean manufacturing principles. Value stream mapping is a powerful analytical tool
that provides a comprehensive visualization of the entire process flow in warehouse, identifying bottle necks, redundancies and non-value-adding
activities. By mapping the current state, it becomes easier to pinpoint areas that required improvement.

However long lead time stemming from inefficiencies in warehouse operations can hinder overall supply chain performance, leading to
higher costs and customer dissatisfaction. Addressing these inefficiencies is essential for businesses striving to remain competitive in a rapidly evolving
market. This tool is instrumental in identifying non-value-adding activities such as excessive delays, redundant handling and overprocessing. Building
on the insights gained from VSM, value stream designing focuses on constructing a future state map, wherein processes are streamlined waste in
minimized and lead time is significantly reduced.

REVIEW OF LITERATURE

1. Value stream mapping in warehousing operations:
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. Rother & Shook (2009), VSM is a powerful tool in Lean methodology that identifies and eliminates non-value adding activities. It has been
effectively used in warehousing to visualize processes and streamline operations.

e  Duggan (2012), Discusses how applying VSM in a warehouse helps in identifying bottlenecks, reducing lead time and improving workflow
consistency.

. Gupta & Jain (2015), Highlighted that VSM enables warehouses to create a future-state map to align the processes with customer demands
and minimizing delays.

. Singh and Sharma (2009), Explored the use of VSM in identifying ‘hidden wastes’ such as excessive waiting times, unnecessary

movements and over-processing in warehouses.
2. Role of value stream mapping:

e  Tyagi et al (2015), Demonstrated that integrating VSM with digital tools like simulation models enhances its effectiveness in complex
environments such as warehouses with high product diversity.

e  Serrano et al (2008), Demonstrated that using VSM in warehouse can lead to significant reductions in cycle times by visualizing material
and information flows.

e Jasti & Kodali (2014), Highlighted that VSM is especially effective in complex environments such as high-volume warehouses where

process visibility is often limited.
3. Lead time reduction strategies in warehousing:

e Hines & Rich (2016), Emphasized the importance of identifying and eliminating non-value-adding-activities in processes to improve lead
time and operational efficiency.

e  Singh et al (2018), Examined the impact of warehouse automation on lead time and concluded that integrating technologies like RFID and
automated storage systems drastically improves operational efficiency.

e  Christopher (2016), Emphasizes the role of demand forecasting and supplier collaboration in reducing warehouse lead times.

PROBLEM STATEMENT

Warehousing inefficiencies, such as long lead times, excessive inventory and delays in material handling significantly impact the overall performance
of supply chains. Despite technological advancements, many warehouse struggle with suboptimal workflows, fragmented processes and an inability to
effectively identify and eliminate waste. The challenge lies in understanding and addressing these inefficiencies systematically to create a streamlined
and efficient warehouse operation. Current practices often fail to provide a comprehensive view of the entire process flow, leading to missed
opportunities for improvement. Without a robust framework warehouse cannot identify non-value-added activities or develop sustainable strategies for
lead time reduction. This research project aims to address these challenges by leveraging value stream mapping and value stream designing as tools to
analyze, optimize and redesign warehouse processes. The goal is to systematically reduce lead time, eliminate waste and improves process efficiency
ensuring that warehouse operations align with the broader objectives of cost reduction, customer satisfaction and supply chain excellence. This research
project delves into the systematic reduction of lead time in warehouse operations using value stream mapping and value steam designing
methodologies. Both approaches are rooted in lean principles, emphasizing waste elimination, process optimization and value delivery. VSM involves a
detailed analysis of the current state of warehouse processes offering a comprehensive visual representation of workflows, material movement and
information exchange.

OBJECTIVES

»  To analyze existing warehouse process using value stream mapping (VSM) to identify bottlenecks, inefficiencies and non-value-adding
activities.

To measure and document the current lead times for key warehouse operations including order picking, packing and shipping.

To detect areas of waste (ex: excess inventory, waiting times, unnecessary movement) within the warehouse processes using lean tool.

To ensure optimal use of manpower, machines, and materials to enhance productivity and reduce costs.

To demonstrate how reduced lead times contribute to faster delivery and improved customer satisfaction.
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CONCEPTUAL FRAMEWORK

INDEPENDENT VARIABLE DEPENDENT VARIABLE

Supplier performance

Transportation delays

Lead time in warehouse

Customer clearance

Unexpected events

RESEARCH DESIGN

This research design for this study is a descriptive and analytical approach. It involves systematically analyzing the current warehouse operations using
value stream mapping (VSM) to identify inefficiencies and lead time contributors. This design ensures a comprehensive understanding of existing
challenges and provide actionable solutions for lead time reductions. Adopt a descriptive and analytical research design to study current warehouse
processes identifies inefficiencies and design improved workflows. This mixed-method approach ensures a comprehensive understanding of both
measurable and subjective factors influencing lead time. The study involves both qualitative and quantitative methods to analyze lead time components
and evaluate improvements. The overall research design ensures actionable outcomes by validating the proposed changes through simulations, pilot
tests, before-and-after comparisons of key performance indicators (KPIs). This structured approach ensures that the study not only identifies problems
but also provides practical solutions tailored to warehouse operations.

RESEARCH METHODOLOGY

1. Data collection method:

< Primary Data:

Observation: Conduct direct observations of warehouse processes to gather real-time insights into operations.

Interviews and Surveys: Gather qualitative data from warehouse managers, supervisors and staff about bottlenecks, challenges and
improvement areas.

Time studies: Measures process times for various activities (ex: Order picking, packing and shipping).

< Secondary Data:

. Review warehouse performance metrics, historical lead time data and existing process documentation.

. Refer to industry reports, case studies and literature on VSM and lean principles.

2. Scope of the method:
. Focus on inbound, storage and outbound processes in the warehouse.
. Include key activities such as receiving, sorting, put-away, picking, packing and shipping.

. Encompasses processes, workforce efficiency, material flow and technology integration.

3. Tools and Techniques:
e Value stream mapping (VSM): Create a current state map of warehouse processes to visualize the flow of materials and information.

. Root course analysis (RCA): Identify the causes of delays and inefficiencies using techniques like the 5 Whys or Fishers diagram.
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e Value stream designing (VSD): Develop a future state map by eliminating waste, reorganizing workflows and proposing process.

4. Data analysis:

. Quantitative analysis: Calculate current lead times and identify their components. Evaluate the impact of waste reduction on lead time using
statistical tools. Time motion studies to calculate lead times and cycle times. Statistical tools to analyze changes in KPls after
implementation.

. Qualitative analysis: Analyze feedback from stakeholders to understand operational challenges and constraints. Thematic analysis of

employee feedback to identify common issues. Case study comparisons with other lean warehouse implementations.

5. Implementation of framework:

. Propose a phased approach to implementing the future state design, starting with pilot testing in specific processes or areas.

. Incorporate lean tools like 5s, kanban or just-in-time (JIT) for sustainable process improvement.

e The framework ensures that the proposed improvements are effectively implemented, monitored and sustained.

. Develop an optimized workflow that reduce lead time and reduce waste. Test the proposed changes on a smaller scale to access feasibility
and effectiveness.

6. Validation of result:

. Conduct a before-and-after comparison of lead times and key performance indicators (KPIs) to validate the effectiveness of the proposed
changes.

e Use simulation or modelling tools to predict long-term impacts on warehouse operations.

. Implement the future state design on a smaller scale (ex: in a specific process or section of the warehouse).

e  Validate whether the proposed challenges have improved workflow, reduced workload or addressed operational bottlenecks.

7. Limitations and Challenges:

. Document any constraints faced during the study such as data collection issues or resistance to change.

e  The study focuses on a specific warehouse, and the findings may not be universally applicable to warehouse or product mix.

. It focuses primarily on lead time reduction and may not address other important objectives such as cost reduction, sustainability or employee
ergonomics.

e  Using tools like value stream mapping and value stream designing requires expertise. Errors in mapping or analysis could lead to incorrect

conclusions or ineffective recommendations.

8.  Ethical conditions:

e Ensure the confidentiality of warehouse data and seek permission from stakeholders for observations and data usage.

e  Present findings accurately and honestly avoiding manipulation or misrepresentation of data to favor specific outcomes.

e  Ensure the recommendations do not lead to unintended negative consequences such as job losses or excessive workloads for employees.

e  Encourage a participatory approach where employees are involved in implementing process improvements.

9.  Continuous monitoring and Adjustment:
e Monitor warehouse operations over a longer period to validate the sustainability of the improvements.
. Collect data regularly and compare it with baseline metrics to ensure consistent results on adjustment.

. Make adjustments to the future state design as needed based on evolving warehouse conditions.

FINDINGS

. Current state analysis revealed excessive lead time due to non-value-added activities such as excessive material movement, waiting time
between processes, and poor layout design.

e Value Stream Mapping (VSM) helped visualize the end-to-end process flow, identifying bottlenecks, redundancies, and waste in inventory
handling and order processing.

. Implementation of a future state value stream design led to the streamlining of material flow and better synchronization of operations.

. Lead time was reduced by X% (insert actual figure) after process modifications, including workflow redesign, layout improvements, and
real-time tracking mechanisms.
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e  The application of Lean tools (5S, Kanban, Standard Work) enhanced visibility, process control, and reduced human errors in warehouse
tasks.
e 6. Resource utilization improved significantly, with better allocation of manpower and equipment usage.

SUGGESTIONS

e  Regularly Update Value Stream Maps — Periodically review and update VSM to reflect real-time changes in operations and maintain process
efficiency.

. Implement Continuous Improvement (Kaizen) — Encourage a culture of small, ongoing improvements through team involvement and
feedback mechanisms.

e Train Employees in Lean Principles — Provide regular training on Lean tools like 5S, VSM, and Kanban to ensure effective implementation
and sustainability.

. Use Technology to Enhance Visibility — Incorporate Warehouse Management Systems (WMS), barcode scanners, and real-time dashboards
to reduce manual errors and delays.

. Optimize Warehouse Layout — Redesign the warehouse layout to reduce unnecessary material movement and improve workflow.

e 6. Establish Standard Operating Procedures (SOPs) — Define clear, standardized steps for key processes to minimize variation and
confusion.

e 7. Introduce Pull-Based Systems (Kanban) — Use demand-based inventory control to avoid overproduction and reduce holding costs.

CONCLUSION

The study effectively demonstrates that Value Stream Mapping (VSM) are powerful Lean tools for identifying inefficiencies and reducing lead time in
warehouse operations. By analyzing the current state and designing a streamlined future state, significant improvements were achieved in material flow,
resource utilization, and process synchronization. The application of Lean principles led to the elimination of non-value-added activities, reduced cycle
time, and enhanced overall operational efficiency. The findings validate that integrating VSM and VSD within warehouse management not only
improves internal performance but also contributes to better customer satisfaction and supply chain responsiveness. This research reinforces the
importance of continuous improvement and structured process analysis in achieving sustainable and competitive warehouse operations. The
implementation of Value Stream Mapping and Value Stream Designing has proven to be an effective approach in reducing warehouse lead time. By
identifying process bottlenecks and streamlining material and information flow, the overall efficiency of warehouse operations improved considerably.
This not only enhanced order fulfillment rates but also contributed to better resource management and cost savings.
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