ﬁ EasyChair Preprint

Ne 11718

Streamlining Backroom Inventory Management in
Big Box Retailers: a Comprehensive Study on
Omni-Channel Strategies

Jocelyne Gérald

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

January 8, 2024



Streamlining Backroom Inventory Management in Big Box Retailers: A
Comprehensive Study on Omni-Channel Strategies

Jocelyne Gérald,
IoTPractioner Labs
Miami, USA
s_sandy2784@yahoo.com

Abstract

The retail industry is witnessing a paradigm shift in the way inventory is managed,
with a growing emphasis on omni-channel operations. Big box retailers, in
particular, are facing unique challenges in efficiently handling backroom inventory
while meeting the demands of an increasingly diverse and tech-savvy customer
base. This research paper explores the strategies and technologies employed by big
box retailers to manage backroom inventory swiftly in the context of the evolving
omni-channel landscape. By examining case studies and industry trends, this study
aims to provide valuable insights into the future of retail inventory management.

Introduction
The retail landscape has transformed significantly over the past decade, with the
rise of e-commerce, mobile shopping, and omni-channel retailing. Big box
retailers, characterized by their expansive product offerings and extensive physical
store presence, are actively adapting to these changes to remain competitive. One
critical aspect of this adaptation is the efficient management of backroom
inventory, where goods are stored before reaching the sales floor. This paper delves
into the methods and technologies employed by big box retailers to streamline
backroom inventory management while optimizing their omni-channel operations.

Literature Review
2.1. Omni-Channel Retailing

Omni-channel retailing involves creating a seamless shopping experience across
various channels, including physical stores, online platforms, and mobile apps. It
focuses on integrating inventory, order fulfillment, and customer service to provide
a consistent and convenient shopping journey. Research has shown that omni-
channel retailers tend to outperform their single-channel counterparts in terms of
customer satisfaction and revenue (Verhoef et al., 2015).



2.2. Backroom Inventory Management

Effective backroom inventory management is crucial for ensuring products are
readily available for customers and minimizing stockouts. However, it is a
challenging task, especially for big box retailers with vast product assortments and
multiple locations. Traditional methods of inventory management often fall short in
this context, necessitating innovative solutions.

Methodology
This study employs a mixed-methods approach, including qualitative analysis and
case studies of leading big box retailers. We investigate the strategies and
technologies used for backroom inventory management, focusing on omni-channel
integration. Data will be gathered through interviews with industry experts,
analysis of company reports, and a review of relevant literature.

Strategies for Swift Backroom Inventory Management
4.1. Inventory Visibility

Enhancing visibility into inventory across all channels is crucial. Retailers invest in
inventory management systems that provide real-time data, enabling them to make
informed decisions regarding restocking, reordering, and allocating inventory to
meet customer demands.

4.2. Automated Inventory Handling

Automation plays a significant role in optimizing backroom inventory
management. Big box retailers employ technologies such as automated shelving
systems, conveyor belts, and robotic picking to reduce manual labor and improve
inventory accuracy.

4.3. Ship-From-Store

Many retailers use their physical stores as distribution centers. Ship-from-store
strategies allow retailers to fulfill online orders directly from their store's inventory,
reducing the need for extensive backroom storage.

Case Studies

This section will present case studies of prominent big box retailers like Walmart,
Target, and Best Buy. We will analyze their backroom inventory management
strategies, omni-channel integration efforts, and the outcomes achieved.



Technological Advancements
6.1. RFID Technology

Radio-Frequency Identification (RFID) technology is being increasingly adopted
to improve inventory accuracy. RFID tags enable real-time tracking of products,
reducing the risk of inventory discrepancies.

6.2. Artificial Intelligence (AI)

Al-driven demand forecasting and inventory optimization tools assist retailers in
making data-driven decisions, improving inventory turnover, and reducing carrying
costs.

Certainly, let's expand on how Artificial Intelligence (AI) can play a crucial role in
enhancing backroom inventory management in big box retailers.

6.2. Artificial Intelligence (Al) in Inventory Management

Artificial Intelligence has emerged as a game-changer in the field of inventory
management. Big box retailers are increasingly turning to Al-driven solutions to
address the complexities of backroom inventory management. Here are some ways
Al can help in this context:

6.2.1. Demand Forecasting:

Al-powered algorithms analyze historical sales data, market trends, and various
external factors to generate highly accurate demand forecasts. By predicting future
demand, retailers can optimize backroom inventory levels, ensuring that products
are available when and where they are needed.

6.2.2. Inventory Optimization:

Al can optimize inventory levels based on various parameters, such as lead times,
demand variability, and storage costs. These algorithms calculate the optimal
reorder points and order quantities, helping retailers reduce carrying costs while
preventing stockouts and overstock situations.



6.2.3. Dynamic Pricing:

Al-driven dynamic pricing algorithms adjust prices in real-time based on factors
like demand, competition, and inventory levels. This not only maximizes revenue
but also helps in clearing out excess inventory from the backroom by offering
discounts or promotions when necessary.

6.2.4. Stockout Prevention:

Al systems can continuously monitor inventory levels and customer orders in real-
time. When a potential stockout situation is detected, the system can automatically
trigger reorder requests, ensuring that backroom shelves remain well-stocked and
customers don't experience unavailability issues.

6.2.5. Inventory Allocation:

In an omni-channel environment, retailers often face the challenge of allocating
inventory across different channels effectively. Al algorithms can help retailers
determine the optimal allocation of products to various stores and distribution
centers based on demand patterns, shipping costs, and other factors.

6.2.6. Supplier Collaboration:

Al-powered platforms facilitate better communication and collaboration with
suppliers. Retailers can use Al-driven analytics to share demand forecasts and
inventory requirements with suppliers, enabling a more streamlined and responsive
supply chain.

6.2.7. Inventory Visibility:

Al can provide real-time visibility into inventory levels across multiple locations,
including backroom storage. This transparency allows retailers to make informed
decisions regarding restocking, transfers, and inventory adjustments, ensuring
efficient backroom operations.

6.2.8. Fraud Detection and Prevention:

Al-based anomaly detection can identify unusual inventory discrepancies or
discrepancies related to theft or fraud in real-time. Retailers can take immediate



action to investigate and mitigate these issues, improving inventory accuracy and
security.

6.2.9. Predictive Maintenance:

For automated systems in the backroom, such as conveyor belts and robotic
picking, Al can predict maintenance needs based on usage patterns and wear-and-
tear. This proactive approach minimizes downtime and ensures the smooth
functioning of automated inventory handling systems.

6.3 Barcode Types

Using the right barcodes can help in ease of inventory movement. UPSC A, UPC
E, QR code and other typical barcodes are heavily used in tracking items and
labeling items. One other way to track is using Aruco Marker as discussed by
Sandeep et all [5]. Aruco markers, which are a type of fiducial marker commonly
used in computer vision and augmented reality applications, can indeed be utilized
to enhance inventory tracking in a physical store.

Here's how Aruco markers can help:

Precise Item Identification: Aruco markers are unique visual identifiers that can be
attached to individual items, product shelves, or storage bins. Each marker has a
distinct pattern that can be recognized by cameras and computer vision software.
By placing Aruco markers on items or storage locations, retailers can achieve
precise identification of each product or storage area in the store.

Real-time Tracking: Aruco markers allow for real-time tracking of items as they
move within the store. By installing cameras equipped with computer vision
software, retailers can monitor the movement and location of products equipped
with Aruco markers. This provides up-to-the-minute information about the
whereabouts of items, facilitating efficient inventory management.

Inventory Counting: Traditional inventory counting methods can be time-
consuming and error-prone. Aruco markers simplify this process by enabling
automated inventory counting. As cameras scan the store and recognize Aruco
markers, the system can keep track of the quantity and location of each item in
real-time, reducing the need for manual stocktaking.

Stock Replenishment: Aruco markers can assist store associates in identifying
when shelves need to be restocked. When a shelf with Aruco markers becomes
empty or near-empty, the system can send automated alerts to store personnel,



indicating the need for replenishment. This ensures that products are consistently
available to customers.

Challenges and Future Directions

Despite significant advancements, challenges persist in backroom inventory
management, such as inventory shrinkage, cross-channel inventory allocation, and
the need for continuous technology upgrades. Future research should focus on
addressing these challenges and exploring emerging technologies like blockchain
and augmented reality for inventory management.

Conclusion

Big box retailers are redefining backroom inventory management in the era of
omni-channel retailing. By embracing advanced technologies, optimizing supply
chains, and adopting efficient strategies, these retailers are striving to meet
customer expectations while maintaining profitability. The findings of this research
paper will provide insights into the evolving landscape of retail inventory
management, paving the way for further innovation and improvement in the
industry.
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