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Abstract- The rapid growth of e-commerce has
significantly increased the volume of parcels handled by
logistics companies, making efficient storage and space
utilization a critical operational requirement. First mile
operations, which involve collecting shipments from
sellers, receiving them at processing centers, sorting them,
and preparing them for onward transportation, require a
well-organized warehouse layout to ensure smooth and
timely movement of goods. Inefficient use of available
space can lead to congestion, delays, increased handling
time, and higher operational costs. This study examines
the storage and space utilization practices followed in first
mile operations in Chennai. The research adopts a
descriptive and analytical design to evaluate current
warehouse practices and identify opportunities for
improvement. Primary data were collected from 50
employees through structured questionnaires, direct
observation, and informal discussions. Secondary data
were obtained from academic journals, books, and
industry reports. Percentage analysis was used to
interpret the responses. The findings reveal that
warehouse efficiency is strongly influenced by layout
design, vertical storage utilization, slot allocation,
labeling systems, and real-time monitoring. The study
recommends dynamic slotting, improved racking systems,
designated overflow areas, and continuous employee
training to enhance productivity and reduce turnaround
time.
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L. INTRODUCTION

These expectations place increasing pressure on
logistics providers to improve warehouse efficiency
and operational accuracy.

First mile operations form the initial stage of the
logistics process. This stage includes collecting
parcels from sellers, receiving them at processing
centers, verifying shipment details, sorting parcels,
and preparing them for transportation to regional
hubs. Since this is the starting point of the delivery
cycle, any inefficiency at this stage affects the
performance of the entire supply chain.

Storage and space utilization are among the most
important aspects of first mile operations. When
parcels are stored systematically and warehouse
space is used effectively, employees can locate, sort,
and dispatch shipments quickly. Poor storage
practices, on the other hand, create congestion,
increase handling effort, and delay processing.

Warehouse optimization involves improving the
layout, using vertical space, allocating storage
locations based on shipment frequency, and
implementing technology to monitor space usage. By
adopting these practices, logistics organizations can
reduce operating costs, improve throughput, and
enhance customer satisfaction.

This study focuses on understanding how storage and
space utilization can be optimized in first mile
operations in Chennai and provides practical

Logistics and supply chain management play a vital recommendations to improve warehouse
role in ensuring that products move efficiently from productivity.
sellers to end customers. As online shopping
continues to expand, customers expect faster
delivery, real-time tracking, and reliable service.
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IL. NEED FOR THE STUDY

e The growth of e-commerce has led to a
substantial increase in parcel volumes, creating
pressure on available warehouse space.

e Poor space utilization results in congestion,
delays, and inefficient movement of shipments.

e Ineffective storage methods increase handling
time and reduce operational productivity.

e Proper planning of storage zones can improve
sorting speed and reduce errors.

e Better use of vertical space can expand storage
capacity without increasing warchouse size.

e Real-time monitoring helps managers identify
bottlenecks and optimize space allocation.

e Improved storage practices can reduce operating
costs and enhance service quality.

e The study provides practical insights to strengthen
first mile operations and support business growth.

III.  OBJECTIVE OF THE STUDY

Primary Objective

To evaluate and improve storage and space utilization
practices in first mile operations in Chennai in order
to enhance warehouse efficiency and reduce
turnaround time.

Secondary Objectives

e To identify the key factors affecting storage
capacity and space utilization.

e To examine the existing warehouse layout and
storage methods.

e To assess the impact of space utilization on
sorting and shipment processing.

e To analyze operational challenges related to
congestion and overflow handling.

e To provide recommendations for improving
warehouse productivity.

III.  REVIEW OF LITERATURE

Rouwenbhorst et al. (2000)

Rouwenhorst and his colleagues emphasized that
warehouse design has a direct impact on operational
efficiency. A well-structured layout minimizes
unnecessary movement, improves material flow, and
ensures better use of available space. Their research
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highlights that strategic allocation of warehouse
zones significantly enhances speed and accuracy.

Goetschalckx et al. (2007)

This study focused on flexible storage systems and
warchouse optimization techniques. The authors
concluded that dynamic storage methods help
organizations adapt to fluctuating shipment volumes
while improving space utilization and reducing
congestion.

Le-Duc, Roodbergen, and De Koster (2007)

The authors examined the relationship between
warchouse layout and order picking performance.
Their findings showed that shorter travel distances
and systematic organization reduce worker fatigue
and improve productivity.

Hackman and Bartholdi (2014)

Hackman and Bartholdi discussed slotting strategies
and demonstrated how placing frequently handled
items in easily accessible locations significantly
reduces processing time and effort.

Frazelle (2002)

Frazelle emphasized the importance of utilizing
vertical warehouse space. According to the study,
effective use of cubic space increases storage
capacity and lowers costs without requiring
additional infrastructure.

Summary of Literature

The literature consistently shows that warehouse
layout, slotting, vertical storage, and technology
integration are essential for maximizing space
utilization and improving logistics performance.

A conclusion section is not required. Although a
conclusion may review the main points of the paper,
do not replicate the abstract as the conclusion. A
conclusion might elaborate on the importance of the
work or suggest applications and extensions.

IV.  RESEARCH METHODOLOGY

Research Design

The study adopted both descriptive and analytical
research methods. Descriptive research was used to
understand  existing storage practices, while
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analytical research was used to assess their impact on
operational efficiency.

Area of Study
The study was conducted in a logistics first mile
processing center located in Chennai.

Sample Size
A total of 50 employees participated in the study.

Sampling Technique

Convenience sampling was used to select employees
who were directly involved in warehouse and
logistics operations.

Data Collection Methods

Primary data were collected through:

e Structured questionnaires

e Direct observation

e Informal discussions with employees

Secondary data were collected from:
e Books

e Journals

e Research papers

e Industry reports

Statistical Tool
Percentage analysis was used to interpret the data and
present findings in a clear and understandable format.

V. DATA ANALYSIS SUMMARY

e 28% of respondents were operational service
managers.

e 36% of respondents had one to three years of
warehouse experience.

e 76% worked in suburban warehouse facilities.

e 52% were employed in facilities ranging from
10,000 to 50,000 square feet.

These results indicate that most respondents had
direct operational knowledge and practical
experience in warehouse activities, making their
feedback highly relevant to the study.
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VI. KEY FINDINGS

1. Congestion increases significantly during peak
shipment periods.

2. Vertical storage space is not fully utilized.

3. Temporary staging and overflow areas are often
poorly organized.

4. Improper slot allocation leads to longer retrieval
times.

5. Employees prefer improved labeling and
standardized racking.

6. Real-time tracking systems can significantly
enhance operational control.

7. Employee training plays a crucial role in
maintaining storage discipline.

VII. RECOMMENDATIONS

e Implement dynamic slotting based on shipment
frequency.

o Install vertical racking systems to maximize cubic
space utilization.

e Create designated overflow zones for high-
volume periods.

o Standardize labeling and location coding systems.

e Introduce dashboards for monitoring storage
utilization in real time.

e Use barcode scanners and  warehouse
management systems.

e Conduct regular employee training on storage and
safety practices.

e Review warehouse layouts periodically to identify
improvement opportunities.

VIII. CONCLUSION

Efficient storage and space utilization are essential
for improving the performance of first mile logistics
operations. As shipment volumes continue to grow,
logistics organizations must adopt systematic storage
practices and make full use of available warehouse
space to maintain operational efficiency.

The findings of this study demonstrate that
warehouse productivity can be significantly improved
through better layout design, effective slot allocation,
vertical storage systems, and technology-based
monitoring.
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