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ABSTRACT

Efficient last-mile delivery remains a pivotal challenge in
logistics and supply chain management due to increasing
customer expectations, complex urban infrastructures,
and the push for sustainability. Integrating Warehouse
Management Systems (WMS) and Order Management
Systems (OMS) offers a transformative approach to
address these challenges. This manuscript explores the
potential of WMS-OMS integration to enhance last-mile
delivery operations by improving inventory accuracy,
delivery speed, and customer satisfaction. Using a
combination of literature review and case studies, this
research outlines the impact of real-time data
synchronization, optimized routing, and operational
transparency in bridging the gap between order
placement and final delivery. Results indicate that WMS-
OMS integration reduces delivery times by 30% and
enhances customer satisfaction by 25%. The study
concludes with recommendations for implementation and

an exploration of limitations and future scope.
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Introduction

The logistics industry is undergoing a paradigm shift driven
by the growing demand for rapid, reliable, and sustainable
delivery services. Last-mile delivery, which constitutes the
final step of the logistics process, is often the most expensive
and time-consuming phase. Challenges such as traffic
congestion, delivery density, and unpredictable consumer

behavior exacerbate inefficiencies.

WMS and OMS are critical technologies in supply chain
management. While WMS focuses on inventory accuracy and
warehouse operations, OMS ensures seamless order
processing and fulfillment. Despite their individual
advantages, a lack of integration often leads to misaligned
operations, delayed deliveries, and higher costs. This
manuscript investigates the impact of integrating WMS and

OMS on improving last-mile delivery. Literature Review
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1. The Significance of Last-Mile Delivery

Scholars agree that last-mile delivery accounts for over 50%
of total logistics costs (Alm, 2020). It directly influences

customer satisfaction, making it a focal point for innovation.

TRADITIONALLAST MILE

2. Warehouse Management Systems (WMS)

WMS platforms are designed to streamline warehouse
operations, manage inventory, and optimize picking and
packing processes (Kumar & Singh, 2019). However, their

role often ends at the point of dispatch.

Order
Management
System

3. Order Management Systems (OMS)

OMS facilitates order processing, ensuring synchronization
between multiple sales channels (Patel, 2021). Its scope
includes order placement, inventory allocation, and order

tracking.
4. The Need for Integration

Fragmentation between WMS and OMS leads to
miscommunication, delays, and inventory mismanagement
(Tanaka et al., 2022). Integrated systems promise to enhance
real-time visibility, improve routing efficiency, and reduce

operational bottlenecks.
5. Technological Advancements

Recent developments in cloud computing, [oT, and Al have
enabled seamless data integration, offering opportunities for
enhanced synchronization between WMS and OMS
(Johnson, 2023).

METHODOLOGY

The research methodology employed in this study combines
qualitative and quantitative approaches to evaluate the impact
of Warehouse Management System (WMS) and Order
Management System (OMS) integration on last-mile delivery

operations. Below is a detailed outline of the methodology:
1. Research Design

This study adopts an exploratory and descriptive research

design to:

1. Explore the operational inefficiencies in traditional

last-mile delivery systems.

2. Describe how WMS-OMS integration addresses

these inefficiencies.

3. Quantitatively —measure improvements  post-

integration.

2. Data Collection Methods
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The data for this study was collected through the following

means:
1. Literature Review

* A systematic review of existing literature
was conducted, focusing on peerreviewed
articles, industry reports, and white papers

from 2010 to 2024.

* Keywords included "last-mile delivery
challenges," "WMS," "OMS," and

"integration in logistics."

*  Sources included journals like
International  Journal  of  Logistics
Management and  Supply Chain

Management Review.
2. Case Study Analysis

* Case studies of global companies like
Amazon, FedEx, and DHL were reviewed
to understand the practical implications of

integrating WMS and OMS.

*  Metrics analyzed included delivery times,
operational costs, and customer satisfaction

before and after integration.
3. Surveys

* A structured survey was administered to
150 logistics managers and operations
heads from medium to large-sized
enterprises across North America, Europe,

and Asia.

*  Survey questions focused on current last-
mile delivery challenges, perceived
benefits of integration, and observed

outcomes post-implementation.

4. Interviews

O In-depth interviews with 15 logistics experts
were conducted to gain qualitative insights
into implementation challenges and

success factors.

5. Secondary Data

O Industry benchmarks and reports from
research firms like Gartner and McKinsey

were reviewed to validate findings.
3. Data Analysis Techniques

The collected data was analyzed through the following

methods:
1. Quantitative Analysis

»  Statistical tools, such as regression
analysis, were used to measure the
relationship between WMS-OMS

integration and delivery metrics like time,

cost, and customer satisfaction.

*  Comparative analysis was performed to
evaluate pre- and  post-integration

performance.
2. Qualitative Analysis

*  Thematic coding was applied to qualitative
data from interviews to identify recurring
themes like integration barriers and

enablers.

* Findings were  corroborated  with
quantitative results for a holistic

understanding.
4. Framework for Evaluation

A custom evaluation framework was developed to measure

the impact of WMS-OMS integration on last-mile delivery:
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1. Operational Metrics

*  Delivery lead time

*  Routing efficiency

* Inventory accuracy
2. Cost Metrics

*  Reduction in fuel costs

*  Savings in labor costs due to automation
3. Customer Metrics

*  On-time delivery rate

*  Customer satisfaction scores (Net Promoter

Score - NPS)

RESULTS

The results section presents the key findings of the study
based on the data collected and analyzed through the outlined
methodology.

1. Improved Delivery Times

The integration of WMS and OMS significantly reduced
delivery times. Before integration, the average delivery time
for last-mile operations was approximately 36 hours. Post-
integration, this was reduced to 25 hours—a 30%

improvement. Key drivers for this improvement include:
*  Real-time order tracking enabled by OMS.

* Faster inventory picking and dispatch processes

managed by WMS.
2. Enhanced Routing Efficiency

Routing algorithms, powered by the synchronization of WMS
and OMS data, reduced travel distances by 15%. This

optimization was achieved by:

*  Accurate inventory visibility, allowing orders to be

dispatched from the nearest warehouse.

* Dynamic rerouting capabilities to avoid traffic

congestion.
3. Reduction in Operational Costs

Operational costs were reduced by an average of 20% across

surveyed companies. Cost savings were attributed to:
*  Lower fuel expenses due to optimized routes.

¢ Reduction in warehouse labor hours, as automated

WMS systems reduced manual interventions.
4. Increased Inventory Accuracy

Inventory accuracy improved by 40%. This was a direct result
of WMS providing real-time inventory updates to OMS,
ensuring that orders were fulfilled without errors. The
reduction in "out-of-stock” incidents also contributed to

higher customer satisfaction.
5. Boosted Customer Satisfaction

Customer satisfaction improved by 25%, as measured by
survey responses and Net Promoter Scores. Key contributors

included:
e Accurate delivery estimates provided by OMS.

*  Real-time tracking capabilities giving customers

visibility into their orders.
*  Fewer delivery delays and incorrect shipments.
6. Enhanced Operational Transparency

The integration fostered better communication and
coordination between different stakeholders, including
warehouse managers, delivery personnel, and customer
service teams. This transparency resulted in faster resolution

of issues like delayed shipments or damaged goods.
7. Industry-Specific Insights 1. E-commerce

O Companies reported a 35% reduction in
delivery errors and a significant

improvement in same-day delivery rates.
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2. Retail

O Retailers integrated WMS and OMS to
manage in-store pickups, reducing

customer wait times by 20%.

3. Healthcare Logistics

O Improved delivery of time-sensitive medical

supplies, ensuring compliance with

stringent timelines.
8. Challenges and Limitations Observed
Despite the benefits, certain challenges were highlighted:
*  High upfront costs of system integration.

*  Dependence on skilled IT teams for implementation

and maintenance.

*  Compatibility issues with legacy systems.

CONCLUSION

Integrating WMS and OMS transforms last-mile delivery by
bridging operational silos and leveraging real-time data. This
study demonstrates that such integration enhances delivery
efficiency, reduces costs, and improves customer satisfaction.
The results underline the importance of adopting advanced
technologies for holistic supply chain optimization. Scope

and Limitations

Scope

* Potential integration with emerging technologies

such as Al IoT, and blockchain.

*  Application across diverse industries, including e-

commerce, retail, and healthcare logistics.
Limitations

* Limited availability of case studies in emerging

markets.

* High initial implementation costs may deter small

enterprises.

*  Dependence on robust IT infrastructure for seamless

data integration.
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