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Abstract

Buy Online, Pickup In-store (BOPIS) has emerged as a pivotal feature in modern retail platforms,
bridging the gap between e-commerce and brick-and-mortar experiences. This hybrid approach
allows customers to place orders online and retrieve them from physical store locations, improving
convenience while reducing delivery wait times and shipping costs. In this paper, we explore
BOPIS design principles, system architecture, inventory synchronization mechanisms, and
customer-experience challenges. We present diagrams to illustrate data flows, explain real-time
inventory management, and discuss best practices for ensuring seamless fulfillment and
scalability. Insights on security, user engagement, and operational efficiency highlight the
significance of integrating BOPIS capabilities into retail platforms.

Keywords: BOPIS, Click-and-Collect, Omnichannel Retail, Inventory Synchronization, E-
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I. Introduction

The proliferation of online shopping has reshaped consumer expectations for speed, convenience, and
personalization [1]. While home delivery remains a popular option, many customers find additional
value in a hybrid e-commerce model commonly referred to as Buy Online, Pickup In-store (BOPIS) or
“Click and Collect” [2]. In a BOPIS workflow, consumers place orders online and then physically
collect their purchases at designated store locations. This strategy benefits retailers by reducing shipping
costs, driving foot traffic, and offering an opportunity to enhance the in-store experience [3].

Despite its commercial advantages, building robust BOPIS features requires thoughtful system design.
E-commerce platforms need to accurately track store-level inventory, synchronize order data in real
time, and provide consistent user interfaces across multiple channels [4]. Potential issues—such as
delayed pickup notifications or incorrect stock-level reporting—can undermine trust and customer
satisfaction.

This paper addresses key architectural, technical, and operational factors in implementing BOPIS
capabilities. We focus on inventory synchronization, user experience design, and integration with legacy
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in-store infrastructure. We also provide diagrams and flowcharts to highlight typical data flows,
interactions, and best practices for seamless fulfillment.

I1. Background and Related Work
A. Evolution of Omnichannel Retalil

Early e-commerce systems were siloed from physical point-of-sale (POS) environments, complicating
tasks like order fulfillment and inventory allocation [1]. Over time, retailers recognized the need for
omnichannel approaches that treat all channels—online stores, mobile apps, and brick-and-mortar
locations—as a unified ecosystem [5]. This approach facilitates better customer insights, dynamic
inventory sharing, and consistent branding across channels.

B. BOPIS as a Fulfillment Model

BOPIS gained popularity as an alternative to direct-to-home delivery, particularly beneficial in product
categories where consumers want immediate or guaranteed same-day availability [6]. By reserving items
online, shoppers reduce the likelihood of out-of-stock scenarios when they arrive in-store. Meanwhile,
retailers can leverage BOPIS traffic to upsell additional in-store items or services [2], [7].

C. Technical Challenges

1. Real-time Inventory Accuracy: Synchronizing data between online catalogs and in-store POS
systems can be complex, especially when stock moves quickly [4].

2. Order Routing: Determining which store can best fulfill an order depends on proximity,
inventory, and staff capacity [8].

3. Customer Experience: Timely notifications about order status and pickup instructions can make
or break the user’s overall impression [5].

I11. High-level Architecture and Data Flows
A. System Overview

Figure 1 provides a simplified architecture for integrating BOPIS functionalities into a retail platform. It
highlights the critical components—such as the E-commerce Frontend, Order Management System
(OMS), Inventory Service, and Store POS—that must interoperate seamlessly.

ety Seice Stock Levels & Reservation
\/ Store POS
Online Storefront H Checkout & Payment % OMS: Order Manzgement

N

Figure 1. High-level BOPIS Architecture integrating online and in-store systems

Pickup Notification Service: Order Ready Al Customer

1. Online Storefront: Customer browses products, selects in-store pickup.
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2. Checkout & Payment: Finalizes the order online, triggers creation of an order record.

3. OMS: Coordinates order processing, orchestrates inventory checks, and updates fulfillment
status.

4. Inventory Service: Maintains real-time stock data, dispatches alerts to the store once the item is
reserved.

5. Store POS: Receives order details, sets aside items.

6. Pickup Notification Service: Sends “Order Ready” notifications to the customer once store staff
confirm item availability.

B. Database and Synchronization

Accurate and consistent data across all channels is essential. Many retailers employ a centralized
inventory database that aggregates stock levels from each store [9]. Updates from local POS systems
propagate to the central service, enabling real-time availability checks during checkout.

e Event-Driven Architecture: Cloud-based messaging or event brokers distribute inventory
updates, ensuring relevant systems react promptly [4].

o Batch Updates: Some legacy environments may only support periodic synchronization,
introducing a risk of mismatch if items sell out quickly [1].

1V. Detailed Workflow for BOPIS Fulfillment

Below is a flowchart illustrating the lifecycle of a BOPIS order, from the moment a customer places an
item in their online cart through in-store pickup.
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Figure 2. BOPIS Fulfillment Workflow from order initiation to final pickup and order closure.

Cart and Store Selection: Customers choose which store to pick up from.

Inventory Check: System verifies if the selected store has sufficient stock.

Order Creation: Payment is processed, and items are reserved in the store’s inventory.

Store Confirmation: Local staff confirm item availability, updating the central system.
Customer Notification: Automated message signals that the order is ready.

Pickup and Verification: Customer arrives and presents ID/confirmation, completing the
transaction.

I
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V. Key Implementation Considerations

A. Real-time Inventory Management

Maintaining accurate stock levels is crucial. Systems can adopt:

1.

Continuous Polling: POS periodically sends updates to the central server, suitable for slower-
moving inventory [8].

Event-driven Updates: Each POS transaction triggers an event to the inventory management
service, ensuring near real-time accuracy [9].

B. User Experience (UX) Design

1.

Clear Guidance: The online storefront should display pickup locations, estimated pickup times,
and item availability.

Proactive Notifications: SMS or email alerts reduce uncertainty, letting customers know when
items are ready or if delays occur [3].

Seamless Returns: Customers often expect to return online purchases in-store, further aligning
with omnichannel convenience [2].

C. Security and Fraud Prevention

Order Verification: Minimally require an order confirmation and photo ID at pickup to deter
fraudulent retrieval [7].

Payment Validation: Include robust payment gateway checks to ensure transactions are
authorized prior to item reservation.

D. Scalability and Performance

Load Balancing: Peak shopping seasons, such as Black Friday, can significantly increase BOPIS
orders [8]. E-commerce platforms must auto-scale to handle traffic spikes.

Service Monitoring: Metrics like order success rate, average pickup time, and inventory
mismatch frequency guide continuous improvements [4].

V1. Diagram: Real-time vs. Batch Inventory Updates (Comparison)

Store POS - Real-time Event Inventory Service —

E-commerce System

/

Store POS - Batched Data (Every 30 min) Inventory Service

Figure 3. Comparison between real-time (left) and batch-based (right) inventory updates. Real-
time ensures faster accuracy but requires modern integration, while batch processes are easier to

implement but may risk stale data.
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V1. Best Practices for BOPIS Implementation

1.

In-store Task Management: Equip store associates with mobile apps or dashboards detailing
pending pickups, item locations, and special instructions [3].

Time-bound Reservations: If items are not picked up within a defined window, automatically
restock to free up inventory [1].

Pilot Programs: Start with a small set of pilot stores to refine workflows and test system
integrations.

Measure and Iterate: Track key metrics such as pickup success rate, average wait time, and
customer satisfaction to continuously improve [5].

VIII1. Conclusion

Implementing BOPIS features has become a critical endeavor for retailers aiming to offer seamless
omnichannel experiences. Success depends on robust system integrations, real-time inventory accuracy,
and well-designed user flows that minimize friction for both customers and store associates. By adopting
best practices in architecture, data synchronization, and customer communications, retailers can
capitalize on the benefits of BOPIS, potentially increasing revenue, reducing delivery costs, and
improving customer loyalty.

Future Outlook (As of 2021):

Curbside Pickup: Building on BOPIS, curbside pickup models emerged, especially vital during
public health challenges [6].

Micro-Fulfillment: Dedicated in-store or near-store micro-warehouses for faster, more efficient
order processing.

Automation & Robotics: Some retailers experiment with in-store automation for item retrieval
and order packaging.

Ultimately, BOPIS represents a cornerstone of modern, omnichannel retail, enabling both convenience
and operational agility.
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