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ABSTRACT

This study provides a comprehensive analysis of how quick commerce (q-commerce)-
characterized by ultra-fast delivery models promising order fulfilment within 10-30
minutes-has fundamentally transformed warehouse management systems (WMS) in
India’s rapidly evolving retail landscape. The research explores the drivers behind g-
commerce’s explosive growth, including shifting consumer expectations for immediacy,
the proliferation of hyperlocal dark stores, and the adoption of advanced technologies
such as Al, 10T, and cloud-based WMS platforms.

Through detailed case studies of leading Indian q-commerce players like Zepto, Blinkit,
Swiggy Instamart, and Dunzo, the study identifies the operational and technological
adaptations required to support ultra-fast fulfillment. Key findings highlight a shift from
traditional batch-oriented, centralized warehouse models to distributed networks of
micro-fulfillment centers optimized for speed, real-time inventory visibility, and seamless
integration with last-mile delivery systems. The research reveals that modern WMS for
g-commerce must incorporate features such as predictive analytics, dynamic route
optimization, and mobile-first interfaces to maintain high productivity and accuracy
under intense time pressures.

The study also addresses significant challenges, including inventory fragmentation,
integration complexity, and the trade-off between operational efficiency and delivery
speed. It identifies critical gaps in current WMS capabilities-such as limited predictive
inventory positioning, inadequate dynamic labor allocation, and insufficient cross-store
inventory balancing-that hinder scalability and sustainability.

Employing the Technology-Organization-Environment (TOE) framework, the research
synthesizes insights from secondary data, industry reports, and case analyses to propose
strategic recommendations for optimizing WMS in q-commerce contexts. These include
adopting hybrid automation, leveraging hyperlocal partnerships, and implementing Al-
driven demand forecasting. The study concludes that while g-commerce has redefined
warehouse management through technology and process innovation, ongoing challenges
in integration, scalability, and workforce management must be addressed to ensure long-

term viability and profitability.
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1. Introduction

The Influence of Quick Commerce on Warehouse Management Systems: A
Comprehensive Analysis

Quick commerce has revolutionized the retail industry with ultra-fast delivery models,
creating unprecedented demands for warehouse management systems. This study
examines how the rise of 10-30-minute delivery promises is transforming warehouse
operations, infrastructure, and technology requirements across India's rapidly evolving

g-commerce landscape.

1.1 Background of the Study

The retail industry has experienced a profound transformation over the last few years,
driven largely by technological advancements and a shift in consumer behavior. One of
the most groundbreaking developments within this sector is the rise of quick commerce,
commonly known as g-commerce. Unlike traditional e-commerce which typically offers
delivery windows ranging from a few hours to a few days, q-commerce promises ultra-
fast delivery—often within 10 to 30 minutes of placing an order. This emerging model
focuses primarily on small-ticket, high-frequency items such as groceries, personal care
products, and other daily essentials. The speed and convenience it offers have
significantly altered consumer expectations, pushing retailers to adopt new logistics and
operational strategies to stay competitive. This paradigm shift is more than just a trend; it
is a redefinition of how goods are stored, managed, and delivered in the age of instant

gratification.

The surge in demand for quick commerce services did not occur in isolation. A key
accelerant was the COVID-19 pandemic, which fundamentally changed how consumers
interacted with retail services. With restrictions on movement, closure of physical stores,
and heightened concerns about health and safety, a large segment of consumers shifted to
online shopping for their daily needs. This created fertile ground for g-commerce

platforms to flourish. Companies that were quick to adapt to this model, particularly in



emerging markets such as India, found themselves uniquely positioned to meet a growing
demand for immediacy and contactless convenience. The pandemic acted as a digital
transformation catalyst, compressing what would have been years of technological

adoption and consumer habit evolution into mere months.

India serves as a prominent example of q-commerce adoption and growth. Traditionally
known for its bustling local markets and neighborhood kirana stores, the Indian retail
landscape is rapidly evolving with the infusion of technology and the changing
preferences of a younger, digitally savvy population. Players like Zepto, Blinkit, Swiggy
Instamart, and Dunzo have capitalized on this transformation by building micro-
fulfillment centers and dark stores—small, strategically located warehouses that cater
exclusively to online orders. These facilities are designed for speed and proximity,
enabling companies to fulfill orders within a few minutes by minimizing travel time. As
a result, the quick commerce industry in India, which was valued at $3.34 billion in 2024,
is projected to reach $5.38 billion by 2025. Furthermore, estimates suggest it could
expand to $9.77 billion by 2029, growing at a compound annual growth rate (CAGR) of
16.07% between 2025 and 2029. These figures highlight not only the sector’s robust
growth trajectory but also the strategic importance of infrastructure that can keep pace

with such rapid expansion.

The global perspective on q-commerce is equally compelling. The worldwide market is
expected to touch nearly $200 billion by 2025, with a CAGR of 20-25%, underscoring
its pervasive appeal across geographies. From North America to Europe to Asia,
consumers are increasingly embracing the convenience of near-instant delivery. However,
this convenience comes with a complex set of logistical challenges, particularly related to
storage, inventory management, and last-mile delivery. Traditional warehouse
management systems (WMS), which are designed for bulk storage and longer fulfillment
windows, are often ill-suited for the high-speed, low-latency requirements of q-
commerce. This mismatch between traditional infrastructure and modern demands
necessitates a radical overhaul in how warehouse operations are conceptualized and

executed.



At the heart of this transformation lies the need for highly agile, technologically advanced
warehouse management systems. Q-commerce operations require real-time inventory
tracking, dynamic route optimization, intelligent picking systems, and seamless
coordination between multiple micro-fulfillment centers. Unlike traditional warehouses
that may service hundreds of SKUs with a moderate throughput, g-commerce warehouses
must operate with surgical precision and high velocity. Orders need to be processed in
under two minutes, picked and packed in five, and dispatched within a short window to
meet the 10-to-30-minute delivery promise. This level of efficiency demands integration
of technologies such as artificial intelligence (AI), machine learning (ML), Internet of

Things (IoT), and automation within the WMS ecosystem.

In addition to speed, accuracy is paramount. In the g-commerce model, a wrong order or
delayed delivery can lead to immediate customer dissatisfaction, which is detrimental in
a hyper-competitive market. Therefore, WMS must offer predictive analytics and real-
time error correction capabilities to minimize disruptions. Technologies like smart
shelving, RFID tagging, and robotic picking arms are being increasingly employed to
enhance accuracy and reduce human error. Cloud-based WMS solutions are also gaining
traction, as they offer scalability, easier integration, and real-time visibility across
multiple locations—features that are essential for managing the complex, distributed

networks typical of g-commerce operations.

Another important consideration is the spatial and environmental design of warehouses
themselves. Q-commerce demands smaller, decentralized storage units located close to
high-density residential areas. These micro-warehouses, or dark stores, focus on a narrow
assortment of fast-moving items. This allows for faster picking and packing, but it also
requires an intelligent layout and category planning to maximize space and minimize the
time spent on each order. Traditional large-scale warehouse designs, which prioritize
storage capacity over retrieval speed, are being replaced by compact, modular setups

optimized for rapid turnover. This evolution in design philosophy marks a significant
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departure from conventional warehousing principles and underscores the need for WMS

systems that can adapt to varied formats and real-time constraints.

In summary, the rapid rise of quick commerce has fundamentally disrupted the traditional
retail and logistics ecosystem, giving rise to new models of supply chain management
centered on speed, accuracy, and convenience. This disruption places extraordinary
demands on warehouse management systems, necessitating the integration of cutting-
edge technologies and innovative design principles. As the g-commerce market continues
to grow, especially in emerging economies like India, the pressure on businesses to
modernize their WMS infrastructure will only intensify. Future-ready WMS solutions
must be agile, intelligent, and scalable—capable of supporting a distributed network of
micro-fulfillment centers while ensuring real-time coordination and exceptional service
levels. The evolution of warehouse management in response to quick commerce is not
merely a logistical adjustment but a strategic imperative that will shape the future of retail

and consumer fulfillment for years to come.

1.2 Definition of Quick Commerce (Q-Commerce)

Quick commerce, widely known as q-commerce, is an emerging form of e-commerce that
emphasizes extremely fast delivery of products, often within a 10 to 30-minute window
from the time an order is placed. This model is designed to meet the growing consumer
demand for immediacy and convenience, especially for daily essentials such as groceries,
personal care items, beverages, and over-the-counter medicines. Unlike traditional e-
commerce, which typically fulfills orders within a few hours to several days, g-commerce
is all about speed, proximity, and technology-driven fulfillment. It represents a significant
evolution in retail logistics, blending the immediacy of offline convenience shopping with

the reach and personalization of digital commerce.

The core philosophy behind quick commerce is to bring products closer to the consumer
through hyperlocal networks. This is achieved by setting up micro-fulfillment centers or
dark stores in densely populated urban areas. These facilities are smaller than traditional

warehouses but are strategically located to ensure rapid delivery. Unlike conventional
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retail outlets, dark stores are not open to walk-in customers; they function solely to service
online orders with maximum speed and efficiency. This hyperlocal model helps reduce
delivery distances, optimize delivery times, and manage inventory in a highly focused

manner.

Another defining feature of g-commerce is its curated product selection. Instead of
offering thousands of products like large e-commerce platforms, g-commerce platforms
typically maintain a limited but highly targeted inventory based on frequent purchase
patterns and regional preferences. This ensures faster picking and packing times, reduced
inventory holding costs, and fewer instances of out-of-stock products. Popular g-
commerce players like Zepto, Blinkit, Dunzo, and Swiggy Instamart in India follow this

strategy to cater to the immediate needs of urban consumers.

Technology plays a critical enabling role in g-commerce operations. These platforms rely
heavily on real-time data analytics, machine learning algorithms, and automated routing
systems to manage inventory, predict demand, optimize delivery routes, and ensure
timely dispatch. GPS tracking, route optimization software, and demand forecasting tools
allow g-commerce firms to promise and consistently deliver products in record time. This
data-driven infrastructure also helps businesses adapt quickly to changing consumer

behavior, peak hours, and local demand variations.

The rapid growth of q-commerce is transforming it from a niche service into a mainstream
retail format. As Aadit Palicha, co-founder and CEO of Zepto, rightly pointed out, “In
2025, quick commerce will actually start hitting a scale where it will become comparable
to e-commerce.” This reflects the increasing consumer reliance on ultra-fast delivery
services, particularly in urban settings where time constraints and convenience heavily
influence shopping behavior. In cities like Mumbai, Delhi, Bangalore, and Hyderabad,
where traffic congestion and busy lifestyles are common, q-commerce offers a compelling

solution for last-minute purchases and instant gratification.

In conclusion, quick commerce is redefining the retail experience by offering unmatched

delivery speeds, customer-centric convenience, and efficient inventory management
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through hyperlocal, tech-enabled networks. As urbanization continues to rise and digital
adoption deepens, q-commerce is poised to become a critical part of the modern retail
ecosystem. Its ability to deliver small quantities of goods rapidly and reliably will likely
make it a cornerstone of everyday consumption in the near future, blurring the lines

between physical and digital shopping experiences.

Importance of Warehouse Management Systems (WMS) in Q-Commerce

Warehouse Management Systems (WMS) are integral to the success of quick commerce
(g-commerce) operations, serving as the technological backbone that enables the rapid
fulfillment of customer orders. In the context of q-commerce, where delivery times are
often promised within 10 to 30 minutes, the efficiency and capabilities of a WMS are
paramount. These systems go beyond traditional inventory tracking, orchestrating real-
time inventory management, order processing, picking optimization, and fulfillment

coordination to meet the stringent demands of ultra-fast delivery.

A fundamental aspect of effective q-commerce operations is the implementation of
closely timed storage and delivery systems, underpinned by real-time inventory
management that connects central warehouses and dark stores. This interconnected
infrastructure allows for the continuous updating of stock levels, calculation of optimal
delivery times, and monitoring of product freshness, all of which are critical for
maintaining the promise of rapid delivery. Without the sophisticated capabilities provided
by modern WMS platforms, achieving such expedited delivery times would be

unfeasible.

Modern WMS platforms tailored for g-commerce must incorporate advanced features to
handle the complexities of rapid order fulfillment. Real-time inventory visibility ensures
that stock levels are accurately tracked across multiple locations, preventing stockouts
and overstocking. Dynamic route optimization is essential for determining the most
efficient delivery paths, reducing transit times and enhancing customer satisfaction.

Predictive analytics for demand forecasting enable businesses to anticipate customer
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needs and adjust inventory accordingly, while seamless integration with last-mile

delivery systems ensures that the final leg of the delivery process is executed flawlessly.

The benefits of implementing a robust WMS in g-commerce are substantial. Industry
analyses have shown that companies utilizing WMS with integrated order processing can
achieve significant operational improvements, including a 25% increase in productivity,
a 20% gain in space utilization, and a 30% enhancement in stock use efficiency. These
improvements not only contribute to faster order processing but also result in cost savings

and better resource allocation.

Furthermore, WMS platforms facilitate the automation of various warehouse processes,
such as picking and packing, which are critical for meeting the rapid turnaround times
required in g-commerce. By leveraging technologies like barcode scanning and Al-driven
picking routes, these systems can significantly reduce the time needed to prepare orders
for dispatch. For instance, optimized shelving systems and Al-guided picking can enable
pickers to complete orders in as little as 2 to 3 minutes, with packing adding only an

additional minute.

In addition to operational efficiencies, WMS platforms contribute to enhanced customer
satisfaction by ensuring timely and accurate order fulfillment. The ability to provide real-
time tracking information and updates on order status increases transparency and builds
trust with customers. Moreover, the scalability and flexibility offered by modern WMS
solutions allow g-commerce businesses to adapt to changing market demands and expand

their operations without compromising service quality.

In conclusion, Warehouse Management Systems are indispensable for the effective
operation of quick commerce businesses. By enabling real-time inventory management,
optimizing order processing, and facilitating seamless integration with delivery systems,
WMS platforms empower g-commerce companies to meet the high expectations of their
customers. As the g-commerce sector continues to grow and evolve, the role of advanced
WMS solutions will become increasingly critical in maintaining competitive advantage

and ensuring operational excellence.
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1.3 Research Problem

In recent years, the global retail landscape has been redefined by the rapid rise of quick
commerce (q-commerce)—a digital business model built around the ultra-fast delivery of
small consumer goods, groceries, and daily essentials within short time windows, usually
between 10 to 30 minutes. While the g-commerce model has revolutionized customer
expectations around convenience and immediacy, it has also exposed a critical gap in the
infrastructure that supports it—particularly the capabilities of existing Warehouse
Management Systems (WMS). Traditionally, WMS platforms were designed for large-
scale, batch-oriented processing within centralized distribution centers, optimized for cost
efficiency, and longer lead times. However, q-commerce presents an entirely different
logistical paradigm where speed, precision, and real-time responsiveness are paramount.
This mismatch poses a complex research problem: How can warehouse management
systems be redesigned, enhanced, or adapted to meet the specific needs of the g-commerce

model?

The problem becomes even more nuanced in the context of India. While India has
emerged as one of the most dynamic markets for g-commerce growth due to its dense
urban population, increasing smartphone penetration, and rising demand for instant
delivery services, it simultaneously faces significant logistical and infrastructural
constraints. Issues such as inadequate urban planning, traffic congestion, fragmented
supply chains, and inconsistencies in inventory data across multiple dark stores further
complicate the role of warehouse management. Consequently, the need for WMS
solutions that can cater specifically to India’s urban logistical challenges is more pressing

than ever.

At the core of this research lies the tension between operational speed and logistical
efficiency. Unlike traditional e-commerce, which benefits from economies of scale
through bulk order fulfillment and centralized inventory systems, q-commerce requires
micro-level agility. It must manage high-frequency, low-value transactions that are
fulfilled from hyperlocal warehouses or dark stores. This leads to complications such as

fragmented inventory management across multiple locations, frequent restocking needs,
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the need for order prioritization based on real-time demand, and challenges in managing
perishable inventory. Moreover, q-commerce businesses must also synchronize WMS
platforms with various other systems, including order management software, GPS-
enabled routing applications, and last-mile delivery systems. The seamless integration of

these tools is essential but remains a complex and underexplored area.

Several studies and industry reports have highlighted that while the g-commerce market
continues to scale rapidly, most existing WMS platforms are not inherently equipped to
handle the dynamic and time-sensitive nature of this model. This inadequacy leads to
order delays, increased operational costs, and ultimately, a compromise in customer
satisfaction. Additionally, there is a lack of academic literature that deeply explores how
Indian g-commerce players like Zepto, Blinkit, Swiggy Instamart, and BigBasket Daily
are overcoming these challenges through technological innovation and customized WMS

strategies.

Therefore, this research seeks to fill a critical gap by exploring how warehouse
management systems can be redesigned and optimized for the specific demands of the
Indian q-commerce landscape. The study aims to provide practical insights and strategic
recommendations that can help g-commerce firms not only meet consumer expectations

but also build scalable, efficient, and sustainable warehouse operations in the long run.

1.4 Objectives of the Study

This research aims to explore the evolving intersection between warehouse management
systems and the g-commerce delivery model, particularly within the Indian business

environment. The primary objectives of the study are as follows:

1. To analyze how warehouse management practices have transformed in response

to the growing popularity of quick commerce in India.

2. To identify and assess the key technological advancements and operational

practices needed in WMS to enable fast deliveries (10-30 minutes).
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To explore the warehouse infrastructure and management strategies adopted by

leading Indian g-commerce platforms.

To investigate the limitations and inefficiencies of current WMS frameworks in

managing g-commerce operations.

1.5 Research Questions

To direct and structure the research in a focused manner, the following research questions

have been formulated:

1.

In what ways has the emergence of g-commerce transformed the functional

requirements of traditional warehouse management systems?

What are the most essential technological features and modules that constitute a

high-performing WMS for g-commerce operations?

How are India’s major g-commerce players implementing or adapting WMS to

overcome logistical bottlenecks and meet delivery benchmarks?

What are the critical operational challenges faced by warehouse managers in

integrating traditional WMS with fast-moving q-commerce needs?

What strategic approaches and process innovations can enhance the compatibility

and performance of WMS platforms in quick commerce?

1.6 Scope of the Study

The scope of this research is explicitly confined to the examination of warehouse

management systems (WMS) within the evolving landscape of quick commerce (q-

commerce) in India. With q-commerce gaining substantial momentum since 2020,

especially during and after the COVID-19 pandemic, the study focuses on developments

in the sector from 2020 through early 2025. India, as one of the most active and rapidly

expanding g-commerce markets globally, provides a unique case study due to its high
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urban population density, technological readiness, and a rapidly shifting consumer culture
that increasingly favors convenience and immediacy. The study does not generalize across
global markets but instead emphasizes localized trends, operational constraints, and

innovations in Indian cities where g-commerce has proliferated.

The research gives particular attention to leading q-commerce platforms such as Zepto,
Blinkit (owned by Zomato), Swiggy Instamart, and Dunzo, all of which have
pioneered and popularized the 10-minute delivery model in metropolitan areas. These
companies represent the most relevant benchmarks for assessing the integration of
advanced warehouse systems in Indian quick commerce. Rather than relying on primary
surveys or interviews, this study adopts a secondary data research approach, leveraging
credible reports, industry white papers, company disclosures, and media insights to
analyze how these firms operate and evolve their WMS strategies. This methodological
scope is chosen to ensure that findings are grounded in documented practices and scalable

observations rather than individual perceptions.

A core component of the study involves analyzing the architecture and operations of dark
stores and micro-fulfillment centers—two infrastructure models that are central to
successful g-commerce execution. These facilities are strategically located within city
limits to ensure proximity to end consumers, thereby enabling rapid order fulfillment.
Unlike traditional warehouses that are large, centralized, and geared toward bulk shipping,
dark stores in q-commerce are compact, tech-enabled spaces optimized for speed, real-
time inventory updates, and short delivery radii. The study explores how these centers
operate and what kind of warehouse management strategies they employ to keep pace

with 10-30-minute delivery expectations.

Another vital area under examination is the technological adaptation of warehouse
management systems for ultra-fast fulfillment. This includes investigating how q-
commerce firms leverage Al IoT, and machine learning to automate picking and packing,
enable real-time inventory tracking, and facilitate predictive stock replenishment. The

role of these technologies in minimizing errors, optimizing human resource deployment,
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and ensuring stock accuracy under high-pressure environments is a crucial part of the

research scope.

In addition to WMS itself, the study investigates the integration of warehouse systems
with other essential operational technologies. These include order management
systems (OMS), routing and dispatch software, customer experience platforms, and last-
mile delivery networks. The seamless integration of these tools is critical for real-time
data sharing and ensuring end-to-end visibility across the supply chain. Since q-commerce
thrives on speed and synchronization, this aspect of the scope addresses how modular or

interconnected the tech stack needs to be to support sub-30-minute deliveries.

Furthermore, the study analyzes challenges and solutions in inventory management—
particularly in the context of high-SKU rotation, perishable goods, and rapid restocking
needs. Managing freshness, availability, and SKU assortment with minimal lag and error

is fundamental for customer satisfaction and brand trust in the q-commerce environment.

Lastly, the scope extends to a forward-looking assessment of emerging trends and
innovations in WMS for quick commerce. This includes predictive modeling, robotics in
warehousing, the potential role of drones in inventory transport within fulfillment hubs,
and new-age warehouse designs optimized for vertical space and automation. Such
foresight aims to suggest how current systems might evolve to accommodate future scale

and complexity in the g-commerce domain.

Importantly, the boundaries of the study are well-defined. The research does not cover
traditional e-commerce fulfillment centers, manufacturing or industrial
warehouses, or third-party logistics hubs that serve outside the quick commerce
model. The focus remains purely on warehouse management as it applies to the unique

and fast-paced operational needs of Indian q-commerce platforms.

1.7 Significance of the Study

This research holds significant value for multiple stakeholders in the g-commerce

ecosystem: For g-commerce businesses, the study provides critical insights into
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optimizing warehouse management systems to enhance fulfillment capabilities, reduce
operational costs, and improve customer satisfaction. As noted in industry analyses, the
"operational costs associated with sustaining quick commerce business operations can be
substantial", making optimization essential for sustainable growth.For WMS developers
and technology providers, the research identifies key capability gaps and innovation
opportunities to better serve the rapidly expanding g-commerce market. By understanding
the unique requirements of g-commerce operations, technology providers can develop
specialized solutions that address the specific challenges of ultra-fast fulfillment. For the
broader retail and logistics industry, this study contributes to understanding how
warehouse operations are evolving in response to changing consumer expectations. As g-
commerce continues to reshape retail paradigms, insights from this research can inform

strategic planning and investment decisions across the supply chain ecosystem.
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2. Literature Review

2.1 Evolution of Quick Commerce Globally and in India

Quick commerce (q-commerce) is a transformative shift in the retail and logistics
landscape, emerging as a faster and more responsive evolution of traditional e-commerce.
The model caters to customers’ increasing expectations for speed and convenience,
particularly for daily essentials and small consumer goods. Globally, g-commerce is
witnessing an exponential surge, with estimates by Morgan Stanley suggesting the market
could grow from $7 billion in 2024 to anywhere between $25 billion and $55 billion by
2030. This reflects the rapidly expanding consumer base seeking instant gratification and

the technological strides enabling such capabilities.

Emerging economies, especially India, have been at the forefront of this transformation
due to a confluence of favorable factors. High mobile internet penetration, increasing
urbanization, a young consumer demographic, and growing trust in digital transactions
have collectively spurred the g-commerce boom in India. The COVID-19 pandemic acted
as a significant trigger point. Lockdowns and fear of virus transmission led to a steep rise

in demand for contactless, instant deliveries, setting the stage for g-commerce to flourish.

India’s g-commerce journey began during the pandemic (2020-2021), which marked the
experimental phase, where companies tested ultra-fast delivery models primarily for
groceries and medical supplies. This evolved into the expansion phase (2021-2023),
where dedicated players like Zepto, Blinkit, and Swiggy Instamart emerged, offering
increasingly diverse product assortments with ever-shortening delivery times. By 2023—
2024, the market entered the consolidation phase, with dominant players optimizing
operations, merging services (like Blinkit’s acquisition by Zomato), and moving towards
profitability. The industry now enters a maturation phase (2024-2025), marked by
aggressive expansion into Tier-2 and Tier-3 cities, use of Al and predictive analytics, and

expansion into non-grocery categories such as electronics and apparel.
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The Indian gq-commerce market was valued at approximately $3.34 billion in 2024 and
grew at a phenomenal annual rate of 73%, far outpacing the broader e-commerce sector’s
growth of 14% in the same period. Industry forecasts predict that q-commerce will
continue to grow at a compound annual growth rate (CAGR) of over 75% in 2025, with
increased investment in technology, infrastructure, and human resources to support this

growth.

This rapid evolution presents both opportunities and challenges. The speed-driven
business model necessitates an overhaul of supply chain practices, particularly warehouse
management systems, to ensure that ultra-fast deliveries are operationally and

economically viable.

2.2 Traditional vs Q-Commerce Warehouse Operations

Traditional warehouse management has long been designed around centralized operations
with efficiency and scalability as primary goals. Warehouses are typically located on the
outskirts of major cities to minimize rental costs and maximize storage space. They handle
large volumes of goods and operate based on batch processing, where orders are grouped
for optimal picking and packing. Such models are suitable for traditional e-commerce
operations that deliver products over one to three days, emphasizing bulk movement and

cost efficiency.

Q-commerce, in contrast, upends this logic entirely. At the core of its model is speed and
proximity. Warehousing shifts from centralized large hubs to decentralized networks of
micro-fulfillment centers or “dark stores” situated within densely populated urban
neighborhoods. These dark stores act like small warehouses, typically servicing areas

within a 2 to 3 km radius. The goal is not storage optimization but minimal delivery time.

Operational workflows in q-commerce are built to process individual orders immediately
upon receipt, unlike traditional warehouses that accumulate orders for batch processing.
Picking systems in g-commerce rely heavily on picker-to-goods models, where staff

immediately locate, and pack items based on real-time order inputs. Technologies like
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handheld barcode scanners, voice-directed picking, and real-time inventory dashboards

are crucial to avoid errors and delays.

Inventory management presents another major divergence. Traditional warehouses
manage vast product catalogs with predictive long-term forecasting. In contrast, g-
commerce dark stores maintain a focused inventory of high-turnover, fast-moving
consumer goods. Replenishment cycles are frequent and driven by hyperlocal demand
data. Companies like Zepto and Blinkit employ Al to continuously analyze purchasing
trends, ensuring that each dark store stocks the most relevant items based on customer

preferences in its delivery zone.

The consequences of these differences are significant. While traditional models prioritize
cost per unit and operational efficiency, q-commerce sacrifices some of this efficiency for
unmatched speed and responsiveness. However, the operational complexity and cost of
g-commerce are significantly higher, necessitating smart WMS solutions that can balance

speed, accuracy, and cost control.

2.3 Role of Technology in Modern WMS (AL IoT, Cloud, WMS 4.0)

The success of g-commerce is inseparably linked to the sophistication of its underlying
technology stack. At the heart of this transformation is the modern Warehouse
Management System (WMS), which has evolved to integrate real-time data analytics,
cloud computing, and artificial intelligence. The era of WMS 4.0 aligns with Industry 4.0

principles and emphasizes automation, interconnectivity, and intelligent decision-making.

Artificial Intelligence (Al) is a cornerstone of modern WMS platforms in q-commerce.
Al enables predictive demand forecasting by analyzing consumer behavior, weather
patterns, and historical data to determine what products should be stocked in which
location. It also supports dynamic slotting—the process of adjusting item locations within
the warehouse based on picking frequency. Al-driven order routing and prioritization
further ensure that each order is fulfilled through the fastest and most efficient means

possible.
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The Internet of Things (IoT) plays a vital role by enabling real-time tracking of inventory
and assets. [oT devices, such as RFID tags and smart shelves, provide constant updates
on stock levels, reducing errors and improving stock accuracy. This granular visibility

helps dark stores operate efficiently despite their small size and high order turnover.

Cloud-based WMS solutions provide flexibility and scalability, two features
indispensable in q-commerce. These systems allow g-commerce platforms to deploy,
manage, and scale warehouse operations rapidly across geographies without heavy
upfront investments in IT infrastructure. Cloud WMS systems enable instant access to
operational dashboards and KPIs, aiding faster decision-making and reducing latency in

data flow.

The concept of WMS 4.0 represents a fully integrated ecosystem where software connects
seamlessly with other systems—order management systems (OMS), delivery partner
APIs, procurement systems, and customer service platforms. Middleware or integration
software acts as a data pipeline between these systems, ensuring all components work in
harmony to meet the hyper-speed demands of q-commerce. This interconnectivity makes
it possible to determine the best delivery routes, allocate staff in real-time, and adjust

replenishment schedules—all within seconds.

Overall, technology acts not only as an enabler but also as a differentiator in the q-
commerce business. Companies that invest in agile, intelligent WMS platforms are better
positioned to meet customer expectations and scale sustainably in an increasingly

competitive market.

2.4 WMS Challenges in High-Speed Fulfillment Models

Despite significant technological advancements, the implementation of warehouse
management systems in g-commerce environments presents multiple operational and
strategic challenges. The very premise of gq-commerce—delivering within 10 to 30
minutes—leaves no room for error, making precision, speed, and synchronization

absolutely critical.
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One major challenge lies in maintaining inventory accuracy across multiple locations.
Unlike centralized traditional warehouses, g-commerce operates through numerous dark
stores, each with its unique inventory dynamics. Without highly synchronized systems,
discrepancies between actual stock and WMS data can lead to stockouts, order
cancellations, or incorrect deliveries—each of which negatively impacts customer
satisfaction. Integration remains another key obstacle. For a g-commerce WMS to be truly
effective, it must interface seamlessly with routing algorithms, delivery platforms,
customer support systems, and point-of-sale interfaces. Many WMS platforms, especially
legacy ones, are not built to support such real-time data exchanges. As a result, companies
face delays in order routing, miscommunication between picking teams and delivery

executives, and missed delivery windows.

Order prioritization and labor allocation also pose operational difficulties. In traditional
setups, warehouses optimize workflows by grouping orders, but q-commerce requires
instantaneous order fulfillment. This means picking and packing staff must be
dynamically allocated based on real-time order flow, proximity of delivery personnel, and
current inventory. WMS platforms need advanced scheduling algorithms and user-

friendly interfaces to ensure this real-time orchestration.

Moreover, cost efficiency is a persistent concern. The logistics of operating a network of
dark stores, each staffed and stocked, coupled with rapid deliveries, result in thin profit
margins. WMS platforms must not only support fast operations but also help optimize
them—through reduced pick-path times, automated restocking alerts, and accurate

forecasting.

Lastly, scalability is a critical challenge as g-commerce players expand to new locations.
A robust WMS must be able to accommodate the rapid onboarding of new dark stores,
integrate local demand patterns, and scale its computing resources—without

compromising performance.

2.5 Identified Research Gaps
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Despite the growing importance of g-commerce and its profound impact on warehouse
management systems, several significant research gaps remain in the existing literature
and industry analyses. These gaps represent opportunities for further investigation and
development in both academic and practical contexts.One prominent research gap
concerns the quantification of trade-offs between speed and efficiency in q-commerce
warehouse operations. While industry analyses frequently acknowledge this tension,
limited empirical research exists on the specific operational and financial implications of
prioritizing delivery speed over traditional warehouse efficiency metrics. Quantitative
models that help decision-makers optimize this balance based on market conditions,
customer expectations, and operational capabilities would represent a valuable

contribution to the field.

Another significant gap relates to the long-term sustainability of current q-commerce
warehouse models. As noted in the Blume Ventures analysis, quick commerce firms "may
find it challenging to keep up the growth momentum in the medium to long term" due to
factors including "low total addressable market (TAM), tapering growth in monthly
transacting users (MTUs), and increased competition". Research into sustainable
warehouse management approaches that can adapt to changing market conditions and

potentially lower growth rates would provide valuable insights for industry participants.

Additionally, there is limited research on the human factors in q-commerce warehouse
operations. As the industry faces "the ongoing challenge of upholding fair and ethical
working conditions for employees in rapid commerce operations", more investigation is
needed into warehouse management approaches that balance operational efficiency with
worker wellbeing. This includes examining picking methodologies, performance metrics,

and automation strategies that maintain both speed and worker satisfaction.

Finally, research gaps exist in understanding the optimal technology stack for g-
commerce WMS, particularly in emerging markets like India where infrastructure
constraints, cost sensitivities, and market dynamics differ from developed economies.
Studies examining the effectiveness of various technological approaches in the specific
context of Indian g-commerce operations would provide valuable guidance for both

technology providers and g-commerce operators.
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3. Research Methodology

3.1 Research Design

This study adopts a qualitative research design underpinned by secondary data analysis.
A qualitative approach was deemed most appropriate due to the exploratory nature of the
research and the need to delve into the dynamic and operationally complex environment
of quick commerce (q-commerce). The emphasis is on developing a deep understanding
of how warehouse management systems (WMS) are being transformed in response to the

demands of rapid, urban-centric delivery models.

Unlike quantitative studies that focus on numerical precision and hypothesis testing, the
qualitative method allows for an in-depth, interpretative exploration of contextual factors.
It is particularly effective in scenarios where the objective is to comprehend evolving
strategies, logistics structures, technological adoption, and managerial decisions that are

not always quantifiable but are critical for business success.

The research design is structured in a multi-phase format, ensuring a logical progression

of inquiry:

o Exploratory Phase: This initial stage involved reviewing broad academic and
industry literature to identify recurring themes related to q-commerce, such as
delivery speed, last-mile fulfillment, micro-warehousing, and digital
transformation. The purpose was to build foundational knowledge and understand

the operational landscape of g-commerce.

e Analytical Phase: Building on the insights gained, this phase focused on case-
based analysis. Operational strategies and warehouse models adopted by leading
Indian g-commerce players such as Zepto, Blinkit, Swiggy Instamart, and Dunzo
were examined in detail. This enabled a contextual understanding of how

warehouse management is evolving on the ground.
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o Synthesis Phase: In this stage, cross-case comparisons were conducted to identify
patterns, inconsistencies, and emerging trends. The goal was to abstract
meaningful conclusions from diverse sources and highlight the underlying logic

behind operational shifts in WMS models.

e Recommendation Phase: The final phase entailed formulating strategic
recommendations based on empirical evidence and observed best practices. These
suggestions aim to assist businesses and policymakers in aligning their warehouse

strategies with the unique demands of q-commerce.

The multi-layered research design enables data triangulation, wherein insights are drawn
from multiple perspectives and sources, enhancing the reliability and robustness of the

study’s findings.

3.2 Type of Data Used (Secondary Sources, Reports, Case Studies)

The research is based entirely on secondary data, carefully curated to maintain relevance,
credibility, and timeliness. This approach allows for a wide-ranging examination of
existing materials that document the progression of q-commerce and the technologies

shaping warehouse operations.

The data sources include:

e Market and Industry Reports: Comprehensive publications from renowned
consulting and financial organizations such as PwC, Morgan Stanley, Deloitte,
and Bernstein were utilized. These sources offered macro-level insights into
market size projections, investment trends, operational benchmarks, and

competitive dynamics in the g-commerce space.

o Company Case Studies and Business Model Analyses: Operational strategies and
warehousing innovations from top players in the Indian g-commerce market (e.g.,

Zepto, Blinkit, Swiggy Instamart, and Dunzo) provided granular, company-
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specific insights into how organizations are executing warechouse operations to

meet delivery speed expectations.

e Scholarly Articles and White Papers: Academic studies and thought leadership
articles were reviewed to understand the theoretical underpinnings of warehouse
digitization, automation, and workforce management in high-velocity

environments.

o Executive Statements and Interviews: Public communications from key industry
leaders, such as Zepto’s Aadit Palicha, were included to capture practitioner
perspectives. These insider views shed light on evolving strategies, real-time

decision-making, and the vision for the future of g-commerce infrastructure.

e Technology Documentation: Technical documentation and product overviews
from WMS solution providers and technology vendors (specializing in cloud
systems, Al tools, IoT integration, and order optimization platforms) were

incorporated to understand system capabilities.

Data collection was executed through structured searches of business databases, company
websites, investor presentations, and technology forums. Preference was given to sources
published between 2023 and 2025, ensuring that the information reflects the latest market
developments. Emphasis was also placed on sources relevant to Indian urban logistics due

to the geographic focus of the study

3.3 Framework Used — Technology-Organization-Environment (TOE)

To systematically analyze how quick commerce influences warehouse management
systems, the study adopts a modified Technology-Organization-Environment (TOE)
framework. This model, initially conceptualized by Tornatzky and Fleischer (1990),
provides a multidimensional structure for examining the adoption of technological

innovations in business environments.

The framework has been adapted to suit the g-commerce context, as follows:
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e Technological Context: This dimension evaluates the capabilities of WMS
platforms in handling dynamic demands. It includes core warehouse
functionalities like real-time inventory visibility, order processing, and picking
efficiency. It also addresses system integration (via APIs and middleware),
emerging technologies (Al IoT, cloud, analytics), and mobile tools such as
handheld scanners and wearable tech, which enable faster and more accurate

fulfillment.

e Organizational Context: This includes operational routines, workforce
planning, employee training, and warehouse performance measurement through
KPIs. It assesses how internal structures and human capital are aligned with WMS

technologies to enable swift order execution and consistent service levels.

e Environmental Context: This involves examining external forces such as
customer expectations for instant delivery, competitive market pressures, urban
infrastructure challenges, and regulatory considerations like transportation laws
and data privacy norms. These factors influence how warehouse strategies are

shaped, and which technologies are prioritized.

Using the TOE framework enables a holistic understanding of how WMS systems in q-
commerce are shaped by the interplay of internal capabilities, organizational structure,

and external operating conditions.

3.4 Methodological Limitations

Despite the structured and rigorous nature of this research, certain limitations are inherent

to the methodology adopted:

1. Dependence on Secondary Data: The research does not include primary data
collection through interviews or field studies. As a result, nuanced operational
challenges and internal process insights—often not disclosed in public

documents—may be underrepresented.
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. Data Timeliness Issues: Given the fast-evolving nature of the g-commerce
industry, even recent publications may quickly become outdated. Operational
strategies can change rapidly due to competition, consumer preferences, or

technological upgrades.

. Absence of Quantitative Metrics: The qualitative design does not incorporate

detailed performance metrics (e.g., delivery times, pick rates, fulfillment
accuracy) that would allow for precise cross-company comparisons. This limits
the ability to empirically evaluate the effectiveness of different WMS

configurations.

Success Bias in Public Case Studies: Case studies and news articles typically
highlight successful practices and business wins. Failures, internal inefficiencies,
or experimental models that did not scale are less likely to be documented,

potentially skewing the research perspective.

Geographical Limitations: While the study focuses on India, g-commerce
operations vary widely by region. The challenges in metros like Delhi or Mumbai
may differ significantly from those in Tier-2 cities like Kanpur or Bhopal, which

may not be fully captured in secondary sources.

31



4. Industry Overview & Case Insights

4.1 Growth of Q-Commerce Players (e.g., Zepto, Blinkit, Swiggy Instamart, Dunzo)

The Indian g-commerce landscape has witnessed remarkable growth and transformation
over the past few years, with several key players emerging as market leaders. These
companies have not only pioneered new delivery models but have also driven significant

innovations in warehouse management approaches.

Zepto, founded in 2021 by Aadit Palicha and Kaivalya Vohra, has emerged as one of the
most prominent players in India's g-commerce market. The company quickly gained
traction with its bold promise of 10-minute deliveries, a claim that initially drew
skepticism but was made possible through its innovative dark store model and
sophisticated warehouse management approach. Zepto's growth trajectory has been
impressive, with Palicha noting that by 2025, "quick commerce will actually start hitting
a scale where it will become comparable to e-commerce". The company's revenue model
combines margins on product sales and delivery fees for orders below certain thresholds

(typically INR 99 or INR 149).

Blinkit (formerly Grofers), acquired by food delivery giant Zomato, represents another
major player in the Indian q-commerce ecosystem. The company pivoted from its original
scheduled grocery delivery model to adopt the quick commerce approach, rebranding as
Blinkit to emphasize its speed-focused strategy. According to market projections, Blinkit
is positioned to continue growing rapidly as part of Zomato's multi-vertical delivery

strategy.

Swiggy Instamart, launched by food delivery platform Swiggy, has leveraged the
company's existing delivery network and technology infrastructure to build a significant
presence in the q-commerce space. The service was initially launched in Gurgaon and
Bangalore, focusing on "delivery of groceries and other household items within 45
minutes". To enable faster deliveries, Swiggy implemented sophisticated warehouse
management technologies, including "barcode technology in the warehouses" and

"Chainway C66 mobile computer to facilitate a prompt order processing system".
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Dunzo, one of the early entrants in the Indian quick delivery space, has faced significant
challenges despite its pioneering role. As noted in industry analyses, the company's
"aggressive expansion strategy, particularly via its quick commerce arm Dunzo Daily,
led to unsustainable cash burn and mounting losses, making it a cautionary tale for rapid
scaling in the quick delivery space". This underscores the critical importance of
sustainable warehouse and inventory management approaches in the capital-intensive g-

commerce sector.

The market dynamics among these players continue to evolve, with a Bernstein report
indicating that "the market is expected to continue to grow at a rapid pace of 75-100
percent year—on—year"[ﬁl. However, contrasting perspectives from Blume Ventures
suggest that g-commerce firms "may find it challenging to keep up the growth momentum
in the medium to long term", highlighting the ongoing debate about the long-term

sustainability of current g-commerce models.

4.2 Q-Commerce Warehouse Models (Dark Stores, Micro Fulfillment Centers)

The operational foundation of g-commerce lies in its innovative warehouse models,
specifically designed to enable ultra-fast fulfillment in urban environments. These models
represent a fundamental departure from traditional warehouse approaches, prioritizing

proximity to customers over storage capacity or processing volume.

Dark stores, the predominant warehouse model in g-commerce, are essentially small-
format retail spaces converted into mini-warehouses exclusively for online order
fulfillment. As described in analyses of g-commerce operations, these "centrally located
micro warehouses are the beating heart of quick commerce and are what enables such
speedy delivery to the end customers". Unlike traditional warehouses located on city
outskirts, dark stores are strategically positioned within dense urban neighborhoods,

typically designed to service a 3—5-kilometer radius.

The internal layout of dark stores differs significantly from conventional warehouses.
Rather than organizing inventory for storage density, dark stores prioritize picking speed,
with high-velocity items positioned for easy access and layouts designed to minimize

picker movement. As noted in operational analyses, dark stores "house high-demand
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grocery items that are continually restored based on data-driven insights into purchasing
patterns"™. This data-driven approach to inventory selection and placement is critical to

maintaining the speed required for 10-minute deliveries.

Micro-fulfillment centers (MFCs) represent a more technologically advanced evolution
of the dark store concept, incorporating higher levels of automation while maintaining
the hyperlocal focus. Though less prevalent in the Indian market due to higher capital
requirements, MFCs typically feature automated storage and retrieval systems (AS/RS),
conveyors, and sorting mechanisms that further accelerate the picking process. These
facilities require more sophisticated warehouse management systems capable of

orchestrating the interaction between automated systems and human pickers.

The network design of g-commerce warehouse operations is particularly distinctive.
Rather than relying on a few large facilities, companies like Zepto establish "multiple
dark stores, or small fulfillment centers, within a short distance of its customers". This
distributed network approach creates redundancy and flexibility but also introduces
significant challenges for inventory management and replenishment planning. As noted
in industry analyses, maintaining this distributed network requires "building a solid
network that can handle a high frequency of orders and that too in shorter delivery

windows".

Inventory management within these warehouse models is heavily data-driven, with
machine learning algorithms constantly analyzing purchasing patterns to optimize stock
levels across the network. Companies employ "predictive analytics to stock the right
products in each micro warehouse, reducing delivery times and stock-outs. This
hyperlocal inventory customization ensures that each dark store's product assortment
reflects the specific preferences of customers in its service area, maximizing inventory

turnover while minimizing space requirements.

4.3 Case Study

1: Zepto's Fulfillment Strategy
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Zepto has emerged as one of the most instructive case studies in g-commerce warehouse
management, with its innovative approaches to fulfillment serving as a benchmark for the
industry. The company's core promise of 10-minute delivery has forced it to develop

uniquely efficient warehouse operations optimized for extraordinary speed.

Zepto's fulfillment strategy revolves around a hyperlocal dark store model, with each
facility servicing a tightly defined geographic area. As described in case analyses, Zepto
uses "a hyperlocal model to set up multiple dark stores, or small fulfillment centers,

within a short distance of its customers"!!

. This distributed approach ensures that
delivery executives can reach customers within the promised 10-minute window, with

each dark store serving approximately a 3-kilometer radius!%.

What distinguishes Zepto's warehouse management approach is its sophisticated use of
data analytics to drive operational decisions. The company "heavily relies on data
analytics and technology to optimize its supply chain and operations", using "real-time
data on consumer behavior, inventory levels, and delivery routes to ensure maximum
efficiency"™ . This data-driven approach extends to all aspects of warehouse operations,

from inventory selection and placement to picker routing and order prioritization.

A particularly innovative element of Zepto's warehouse management approach is its use
of proprietary technology called "Locus" to optimize dark store placement and operations.
This system "tracks the customer's geostatistical data, traffic dynamics, and how long it
will take for the last mile delivery", providing the analytical foundation for decisions
about "whether or not to build a new Dark Store in that area". This location intelligence
capability ensures that warehouse investments are aligned with customer demand

patterns, maximizing operational efficiency.

Inventory management within Zepto's dark stores is highly curated, focusing on
"essential, high-demand items such as groceries, fresh produce, dairy, and household
items". By carefully selecting its product mix to include primarily "daily necessities that
are frequently ordered"Ml, Zepto maximizes inventory turnover while minimizing

storage requirements. This carefully engineered product assortment is a critical element
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of the company's ability to maintain 10-minute delivery promises while operating in

compact urban facilities.

Zepto also places significant emphasis on supplier relationships to ensure inventory
availability and freshness. The company "maintains strong relationships with local
suppliers, retailers, and manufacturers, allowing them to procure fresh produce and
groceries at competitive rates". These partnerships support frequent replenishment cycles,

critical for maintaining fresh inventory in the limited space available within dark stores.

2: Swiggy Instamart's Inventory and WMS Efficiency

Swiggy Instamart provides a contrasting case study in g-commerce warehouse
management, with its approach evolving from Swiggy's established food delivery
infrastructure. Unlike pure-play g-commerce startups, Swiggy Instamart's warehouse
management strategy has been shaped by the company's existing logistics capabilities and

technology stack.

Swiggy Instamart's launch in 2020 marked the company's expansion beyond restaurant
food delivery into grocery and essential items delivery. Initially positioning itself with a
45-minute delivery promise rather than the more aggressive 10-minute window of
competitors like Zepto, Swiggy Instamart adopted a slightly different warehouse

management approach that balanced speed with operational efficiency.

A cornerstone of Swiggy Instamart's warehouse management system 1is its
implementation of barcode technology to enhance inventory accuracy and picking speed.
As noted in case analyses, "Swiggy implemented barcode technology in the warehouses"
and "chose Chainway C66 mobile computer to facilitate a prompt order processing
system"!4, This technology investment enables real-time inventory tracking and

verification, crucial for maintaining accuracy in high-speed operations.

The case study reveals that "like other warehousing management, Swiggy also
implemented a mobile computer-based warehouse management solution in warehouses".
The primary objective of this solution is to "sort the grocery items, store them in a facility

systematically, and assign the items with the customer order received with a barcode-

36



based mobile computer". This systematic approach to warehouse organization and order
processing enables Swiggy Instamart to maintain high levels of accuracy while

processing large volumes of orders.

Swiggy Instamart's evolution from a food delivery platform to a q-commerce player has
influenced its approach to warehouse network design. The company has been able to
leverage its existing delivery fleet and mapping technology while establishing dedicated
dark stores for grocery fulfillment. This hybrid approach has allowed Swiggy to rapidly

scale its g-commerce operations while building on established operational strengths.

The company's warehouse management strategy also demonstrates a progressive
approach to category expansion. Beginning with "everyday grocery items from one single
app", Swiggy Instamart has gradually expanded its product assortment to include a wider
range of categories. This phased expansion has allowed the company to refine its

warehouse management processes for each category before adding complexity.

Swiggy's experience in food delivery, which requires careful handling of perishable items
and precise timing, has translated well into grocery q-commerce operations. The
warehouse management systems implemented by Swiggy Instamart incorporate these
learnings, with particular attention to freshness management and temperature control in

warehouse operations.

4.4 Challenges Identified from Cases (Scalability, Order Batching, Last-Mile Sync)

Analysis of the case studies and broader industry data reveals several recurring challenges
in g-commerce warehouse management that must be addressed for sustainable operations.

These challenges span technical, operational, and strategic dimensions.

Scalability emerges as a primary challenge for g-commerce warehouse operations. As
noted in the Blume Ventures analysis, quick commerce firms may face difficulties in
scaling beyond top consumer markets due to "low total addressable market (TAM),
tapering growth in monthly transacting users (MTUs), and increased competition from e-
commerce players". This scalability challenge manifests in warehouse operations through

the capital-intensive nature of establishing new dark stores and the operational
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complexity of managing an expanding network of facilities. As Dunzo's struggles
illustrate, "aggressive expansion strategy, particularly via its quick commerce arm Dunzo
Daily, led to unsustainable cash burn and mounting losses", highlighting the dangers of

rapid warehouse network expansion without corresponding operational efficiency.

Order batching and prioritization present significant challenges in g-commerce
warehouse management. Traditional WMS solutions typically batch orders to optimize
picking efficiency, but the 10-minute delivery promise of g-commerce necessitates
immediate order processing. As order volumes fluctuate throughout the day, warehouse
management systems must make real-time decisions about order prioritization, picker
assignment, and delivery routing. Industry analyses note that "retailers encounter
difficulties in managing fluctuations in demand, optimizing warehouse operations, and
coordinating delivery routes to ensure efficient and accurate order fulfillment"®!. This
requires sophisticated algorithms that can balance multiple competing objectives

simultaneously, a capability not present in many conventional WMS solutions.

Last-mile synchronization represents another critical challenge identified across g-
commerce operations. The seamless coordination between warehouse picking processes
and delivery dispatch is essential for maintaining 10-minute delivery promises. As
industry analysts observe, "meeting consumer expectations for ultra-fast delivery within
a 60-minute timeframe presents logistical and operational challenges for retailers". In
practice, achieving such rapid delivery requires tight integration between warehouse
management systems and delivery routing software, with real-time communication about
order status, picker progress, and delivery agent availability. Any desynchronization
between these elements can lead to bottlenecks that undermine the core g-commerce

value proposition.

Inventory accuracy poses physical challenges in the high-velocity environment of g-
commerce warehouses. With multiple pickers working simultaneously in compact spaces
and inventory turning over rapidly, maintaining precise inventory records requires
sophisticated tracking systems. The case studies reveal investments in technologies like
"barcode technology in warehouses" and "mobile computer-based warehouse

management solutions in warehouses" to address this challenge. However, even with
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these technologies, the pressure of 10-minute fulfillment creates risks of inventory

discrepancies that can lead to stockouts, substitutions, or unfulfilled orders.

Workforce management challenges are also evident across q-commerce operations.
Industry analyses highlight "the ongoing challenge of upholding fair and ethical working
conditions for employees in rapid commerce operations, like delivery drivers and
warehouse staff". The pressure to fulfill orders within minutes creates potential issues of
"fatigue, stress, and safety risks among workers", requiring warehouse management
systems that balance efficiency demands with sustainable working conditions. This
human factor is often underaddressed in technological solutions but remains critical for

operational sustainability.
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5. Analysis and Discussion

5.1 Impact of Q-Commerce on WMS Layout and Design

The ultra-fast delivery requirements of quick commerce have fundamentally transformed
warehouse management system layouts and designs, creating new paradigms that
prioritize speed and flexibility over traditional efficiency metrics. This transformation
encompasses physical layouts, operational workflows, and underlying system

architectures.

In terms of physical layout design, g-commerce has driven a shift from the expansive,
zone-based layouts of traditional fulfillment centers to compact, efficiency-optimized
dark store configurations. Unlike conventional WMS designs that typically organize
inventory into distinct picking, packing, and staging zones, q-commerce WMS layouts
blur these boundaries, creating integrated workflows where these processes occur almost
simultaneously. As noted in industry analyses, warehousing serves as "the central hub for
storing, managing, and fulfilling orders" in g-commerce operations, requiring layouts that

minimize movement and maximize accessibility.

The product placement logic within WMS has also evolved significantly for q-commerce
operations. Traditional WMS typically organize inventory by category, SKU number, or
vendor relationships. In contrast, g-commerce WMS designs implement dynamic slotting
algorithms that position products based on velocity (how frequently they're ordered),
affinity (which products are commonly ordered together), and picker ergonomics (placing
heavier items at optimal heights). This data-driven approach to inventory placement is

critical for achieving the picking speeds required for 10-minute deliveries.

Order processing workflows within q-commerce WMS represent another significant
departure from traditional designs. Conventional WMS typically batch orders for
efficiency, with picking waves scheduled periodically throughout the day. Q-commerce
WMS, however, must process each order immediately upon receipt, requiring real-time
allocation of picking resources and dynamic prioritization algorithms. Industry analyses

note that "to deliver the promise of lightning-fast delivery, retailers can deploy fulfillment
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centers (dark stores) strategically and optimize delivery routes by using predictive
analytics", highlighting the need for WMS designs that support immediate order

processing.

The integration architecture of g-commerce WMS also differs substantially from
traditional designs. While conventional WMS might exchange data with other systems
through periodic batch transfers, g-commerce requires real-time integration between the
WMS and numerous other systems including order management platforms, delivery
dispatch systems, inventory replenishment systems, and customer communication tools.
As industry analyses emphasize, "integrating real-time data management systems across
all platforms, from warehouse to delivery" is essential for "reduction in delivery times

and minimizing errors".

User interface designs for q-commerce WMS prioritize simplicity and speed over
comprehensiveness. Picker interfaces are typically streamlined to show only essential
information, with clear visual cues and minimal interaction requirements to maximize
picking speed. Similarly, management dashboards focus on real-time operational metrics
like order backlog, picking times, and delivery synchronization rather than the inventory

optimization and throughput metrics that dominate traditional WMS interfaces.

5.2 Technology Adoption in Real-Time Inventory and Order Flow

The g-commerce model has accelerated the adoption of advanced technologies in
warehouse management systems, particularly those enabling real-time inventory
visibility and seamless order flow. These technological innovations form the foundation
of reliable 10-minute delivery promises, allowing g-commerce operators to maintain

visibility and control over rapidly moving inventory and orders.

Real-time inventory tracking represents one of the most critical technological
advancements in g-commerce WMS. Unlike traditional systems that might reconcile
inventory periodically, q-commerce operations require continuous, instantaneous
visibility onto stock levels. Industry analyses note that this WMS feature "employs
advanced technologies like RFID, barcoding, and IoT devices to track inventory at every

stage - from receiving to storage, picking, packing, and shipping". The advantage of this
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approach lies in "its ability to drastically improve inventory accuracy and efficiency",
enabling q-commerce operators to "reduce the likelihood of stockouts and overstock

situations".

Mobile computing technologies have become ubiquitous in q-commerce warehouse
operations, providing the real-time data capture essential for fast-paced fulfillment. As
demonstrated in the Swiggy Instamart case study, the company implemented "mobile
computer-based warehouse management solution in warehouses" using "Chainway C66
mobile computer to facilitate a prompt order processing system". These handheld devices
provide pickers with instant access to order information while enabling real-time
inventory updates as items are picked, creating a closed-loop system that maintains data

accuracy despite high transaction volumes.

Cloud computing has emerged as the preferred infrastructure for g-commerce WMS,
offering the scalability and accessibility required for distributed dark store networks.
Industry analyses indicate that "many q-commerce companies draw some or all of this
software from the cloud, although some have developed their own applications". Cloud
platforms enable g-commerce operators to rapidly deploy new dark stores, scale
computing resources during peak periods, and maintain consistent system performance
across their entire fulfillment network without significant infrastructure investments at

each location.

Artificial intelligence and machine learning technologies are increasingly central to g-
commerce WMS functionality, powering predictive analytics that optimize inventory
levels and order processing. As industry analysts highlight, "the use of Al-based solutions
can help in understanding buying patterns that will ultimately help in managing inventory
and anticipating customer demands". These Al capabilities allow gq-commerce operators
to "reduce wastage and improve stock availability", critical objectives in the space-
constrained environment of dark stores where every stocking decision has immediate

operational impact.

Integration technologies, particularly APIs and middleware, play a crucial role in

connecting the various systems involved in g-commerce operations. As noted in industry
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analyses, all systems need to be "intelligently interconnected and automated with
middleware, also known as integration software". This integration layer ensures that data
flows seamlessly between the WMS and other operational systems, enabling the

coordinated execution required for 10-minute deliveries.

5.3 Operational Efficiency vs Speed Trade-offs

One of the most significant tensions in q-commerce warehouse management lies in the
seemingly contradictory objectives of maximizing operational efficiency while achieving
unprecedented fulfillment speeds. This fundamental trade-off shapes numerous decisions

in WMS design and implementation for g-commerce operations.

Traditional warehouse operations prioritize efficiency metrics like picks per hour, space
utilization, and labor productivity, often achieved through batch processing and
economies of scale. Q-commerce, however, prioritizes speed above all else, sometimes
at the expense of conventional efficiency metrics. As noted in industry analyses, "one of
the greatest quick commerce challenges that businesses face is operating within slim
profit margins due to high logistics and operational costs". This creates constant tension
between the financial pressure to optimize efficiency and the market pressure to deliver

within minutes.

Order batching represents a clear example of this trade-off. Conventional WMS typically
batch similar orders to minimize picker movement and maximize picking efficiency.
However, batching introduces delays as orders wait to be grouped, directly conflicting
with g-commerce's immediate processing requirements. Q-commerce WMS must
therefore implement more sophisticated approaches like dynamic micro-batching, where
small groups of orders with similar characteristics are processed together only when such
grouping doesn't compromise delivery timeframes. As industry analyses observe, "in
actual practice, such rapid delivery can only be achieved by coordinating multiple orders
and optimizing delivery routes", highlighting the need for intelligent compromises

between pure speed and operational efficiency.

Inventory management presents another area where efficiency and speed objectives may

conflict. Traditional WMS prioritize inventory efficiency through just-in-time
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replenishment and minimal safety stocks. Q-commerce operations, however, must
maintain higher inventory levels of fast-moving items to ensure immediate availability,
potentially sacrificing inventory efficiency for fulfillment speed. This tension requires
sophisticated inventory optimization algorithms that balance the costs of excess inventory

against the revenue impact of stockouts in a g-commerce context.

Picking methodologies exemplify another critical trade-off area. While traditional WMS
might implement zone picking or wave picking to maximize efficiency, these approaches
introduce potential delays incompatible with 10-minute delivery promises. Q-commerce
operations typically implement simpler picker-to-part methodologies where individual
pickers handle complete orders, sacrificing some efficiency for speed and simplification.
However, as industry analyses note, q-commerce companies must still "prioritize the
implementation of scalable technology solutions and streamline operational processes" to
"increase productivity and throughput to meet the demands of rapid order fulfillment

effectively".

Labor utilization presents yet another efficiency-speed trade-off. Conventional WMS aim
to maximize labor utilization, scheduling resources to maintain consistent productivity
throughout shifts. Q-commerce operations, however, must staff for peak demand to
ensure order processing speed during busy periods, potentially accepting lower labor
utilization during quieter times. As industry analyses highlight, the challenge of
"executing hundreds of on-demand orders" places "significant strain on inventory
management, order processing, and delivery logistics", requiring workforce planning

approaches that prioritize speed capability over utilization efficiency.

5.4 Manpower, Automation, and System Integration Issues

The operational success of q-commerce warehouse management depends heavily on
effectively addressing challenges related to manpower management, automation
implementation, and system integration. These interrelated issues present significant

complexity in the high-pressure environment of 10-minute delivery operations.

Manpower management in q-commerce warehouses presents unique challenges

compared to traditional fulfillment operations. The pressure to maintain consistent
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picking speeds throughout operating hours, combined with fluctuating order volumes,
creates complex workforce planning requirements. Industry analyses highlight "the
ongoing challenge of upholding fair and ethical working conditions for employees in
rapid commerce operations", noting that "the pressure to fulfill accurate orders quickly
and meet tight delivery windows can lead to issues such as fatigue, stress, and safety risks
among workers"®. Q-commerce WMS must therefore incorporate sophisticated labor
management capabilities that balance productivity requirements with sustainable working
conditions, including intelligent task assignments, performance monitoring, and break

scheduling.

Training and onboarding present additional manpower challenges in q-commerce
operations. The high-velocity environment leaves little room for error, requiring pickers
to achieve proficiency quickly. WMS designs for q-commerce must accommodate this
reality through intuitive user interfaces, context-aware instructions, and progressive
training workflows that allow new employees to become productive rapidly while
minimizing errors. Some g-commerce operators have implemented augmented reality
interfaces that guide pickers through optimal routes and provide visual picking

confirmation, reducing training requirements while maintaining accuracy.

Automation represents another critical dimension in g-commerce warehouse
management, though its implementation differs significantly from automation in
traditional fulfillment centers. While conventional facilities might deploy extensive
conveyor systems or automated storage and retrieval systems (AS/RS), the compact
footprint and rapid setup requirements of g-commerce dark stores typically preclude such
fixed infrastructure. Instead, gq-commerce operations focus on process automation
through software, with WMS systems that automate decision-making, prioritization, and
workflow orchestration. As industry analyses suggest, companies can "automate
repetitive tasks, decrease manual labor, and improve working conditions by using

emerging retail technologies like robotics process automation and AI".

The appropriate level of physical automation remains an open question in q-commerce
warehouse management. While some operators have experimented with picking robots

and conveyor systems in larger dark stores, many maintain primarily manual operations
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supplemented by intelligent WMS directions. This balanced approach offers flexibility
and lower capital requirements while still benefiting from software-driven process
optimization. As g-commerce operations mature, this balance may shift toward greater
physical automation, requiring WMS designs that can orchestrate human-robot

collaboration effectively.

System integration presents perhaps the most significant technical challenge in g-
commerce warechouse management. The seamless coordination of multiple systems—
WMS, order management, inventory management, delivery dispatch, and customer
communication—is essential for maintaining 10-minute delivery promises. Industry
analyses emphasize that "it is essential to have real-time data sharing between these
systems to avoid delays of any kind", noting that "with smooth and integrated platforms,
the overall operational speed of eCommerce shipping can be enhanced, leading to

customer satisfaction".

The integration challenges are compounded by the distributed nature of q-commerce
operations, with networks of dark stores that must maintain synchronized inventory data
and operational visibility. This requires sophisticated integration architectures that can
handle high transaction volumes, maintain data consistency across distributed systems,
and recover gracefully from communication disruptions. As industry analyses note, WMS
systems must be "intelligently interconnected and automated with middleware, also
known as integration software" to create a cohesive operational platform capable of

supporting rapid fulfillment.
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6. Findings

6.1 Key Insights on Q-Commerce's Influence on WMS

The comprehensive analysis of quick commerce operations in India yields several key
insights regarding the transformative influence of this business model on warehouse

management systems:

Architectural Transformation: Q-commerce has fundamentally reshaped WMS
architecture, driving a shift from batch-oriented, periodic processing systems to real-time,
event-driven platforms. This architectural evolution is characterized by distributed
processing capabilities, microservices-based designs, and event-streaming architectures
that support instantaneous order processing and inventory updates. As highlighted in
industry analyses, modern WMS for gq-commerce must make "inventory data fully
transparent and accessible to all the players involved in fulfiling an order", requiring

architectural approaches that prioritize real-time data availability and processing speed.

Hyperlocal Optimization: Traditional WMS solutions typically optimize warehouse
operations at the facility level, with standardized approaches across locations. In contrast,
g-commerce has driven the development of WMS capabilities that support hyperlocal
optimization, enabling each dark store to adapt its operations to the specific
characteristics of its service area. This includes customized inventory assortments based
on local demand patterns, picking workflows optimized for specific store layouts, and
delivery scheduling aligned with local traffic patterns. The case studies reveal that
companies like Zepto "leverage real-time data on consumer behavior, inventory levels,
and delivery routes to ensure maximum efficiency", with each dark store's operations

tailored to its specific context.

Decision Latency Reduction: A critical insight from the research is the intense focus on
minimizing decision latency within WMS for g-commerce. While traditional WMS might
make inventory or fulfillment decisions based on daily or hourly data refreshes, g-
commerce WMS must operate on second-by-second data, making instant decisions about

order assignment, picking prioritization, and inventory allocation. This requirement has
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driven the development of advanced algorithmic capabilities, in-memory processing, and
predictive approaches that anticipate decisions rather than merely reacting to events. As
noted in industry analyses, companies are implementing "Al-driven recommendations"
that "simplify decisions and unlock massive operational efficiencies" by reducing the

latency between data capture and operational decisions.

Integration Density: The research reveals an unprecedented level of integration density
in g-commerce WMS implementations. Unlike traditional WMS that might maintain a
limited number of interfaces with other systems, gq-commerce WMS must maintain
continuous, real-time integration with a complex ecosystem of applications including
order management systems, inventory planning tools, delivery management platforms,
customer communication systems, and supplier portals. This integration density creates
significant technical challenges but is essential for maintaining the coordinated execution
required for 10-minute deliveries. Industry analyses emphasize that "integrating real-time
data management systems across all platforms, from warehouses to delivery" is critical

for minimizing delivery times and reducing errors.

Resilience Prioritization: Q-commerce operations have elevated system resilience from
a secondary consideration to a primary design principle in WMS. With 10-minute
delivery promises leaving no buffer for system downtime or performance degradation, g-
commerce WMS must implement sophisticated resilience mechanisms including circuit
breakers, redundant processing, degraded mode operations, and automatic recovery
procedures. The research indicates that leading gq-commerce operators have invested
heavily in fault-tolerant WMS designs that can maintain critical operations even during
partial system failures, recognizing that system reliability is directly linked to the core

value proposition of ultra-fast delivery.

6.2 Gaps in Current WMS Capabilities for Q-Commerce

Despite significant advances in warehouse management systems for gq-commerce, the
research identifies several notable capability gaps that limit operational effectiveness and

efficiency:
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Limited Predictive Inventory Positioning: Current WMS solutions for g-commerce
typically implement reactive approaches to inventory positioning, adjusting placement
based on historical demand patterns. However, the research reveals a significant gap in
predictive capabilities that would enable proactive inventory positioning based on
anticipated demand fluctuations driven by factors like weather events, local promotions,
or competitor actions. While companies like Zepto employ "predictive analytics to stock
the right products in each micro-warehouse", these capabilities remain relatively basic
compared to the potential for advanced machine learning models that could dramatically

improve inventory availability while reducing storage requirements.

Insufficient Dynamic Labor Allocation: Most WMS implementations in g-commerce
struggle to optimize workforce allocation in response to rapidly changing order patterns.
The research indicates that current approaches typically rely on static staffing models
with limited real-time adjustment capabilities. This gap results in periods of both
understaffing (causing delivery delays) and overstaffing (increasing operational costs).
Industry analyses highlight that "the shift to quick commerce entails the fulfillment of a
high volume of on-demand delivery orders, placing significant strain on inventory
management, order processing, and delivery logistics", yet current WMS capabilities
offer limited support for dynamic workforce optimization in response to these

fluctuations.

Inadequate Cross-Dark Store Inventory Balancing: A significant capability gap exists
in the area of network-level inventory optimization across multiple dark stores. While
current WMS solutions generally manage inventory effectively within individual
facilities, they provide limited support for optimizing inventory distribution across
networks of dark stores serving overlapping areas. This results in situations where one
dark store may be out of stock on an item while another nearby location maintains excess
inventory of the same item. This gap reflects the nascent state of network-level
optimization in q-commerce, with most operators still focusing on facility-level

optimization.

Poor Exception Handling Automation: The research reveals substantial limitations in

how current WMS handle exceptions in g-commerce operations. While basic workflows
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are typically well-automated, exception scenarios—such as partial stockouts, picker
unavailability, or delivery constraints—often require manual intervention, creating
bottlenecks in the fulfillment process. Given that q-commerce operations face numerous
exception scenarios due to their high-velocity nature, this represents a significant gap in
current WMS capabilities. Industry analyses note that "any delays or disruptions in the
delivery process can lead to customer dissatisfaction and reputational damage", yet

current systems offer limited automated responses to common disruption scenarios.

Lacking Integration with Urban Logistics Data: A notable gap exists in the integration
between WMS and urban logistics data sources that could inform more accurate delivery
time estimates and optimized picking schedules. While q-commerce operators recognize
that factors like "traffic congestion, delivery time windows, and the availability of
delivery personnel can lead to delays"®), current WMS implementations typically lack
real-time integration with traffic data, weather conditions, and other external factors that
influence last-mile delivery times. This gap results in suboptimal synchronization
between warehouse operations and delivery capabilities, creating challenges in

consistently meeting delivery promises.

6.3 Risk Factors and Bottlenecks in Execution

The analysis identifies several critical risk factors and operational bottlenecks that

threaten the effectiveness of warehouse management systems in q-commerce contexts:

Inventory Accuracy Degradation: One of the most significant risks in g-commerce
warehouse operations is the potential for inventory accuracy to degrade under the
pressure of high-speed fulfillment. Traditional WMS implementations typically include
regular cycle counting and inventory reconciliation processes to maintain accuracy, but
the continuous high-velocity picking in g-commerce operations makes these processes
more challenging to implement without disrupting operations. Industry analyses highlight
that "maintaining a balance between speed and efficiency, especially during peak hours,
is a constant challenge"™, with inventory accuracy often sacrificed for speed. This
creates a risk of compounding discrepancies that can lead to stockouts, incorrect

promising, and customer disappointment.
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Integration Failure Cascades: The research identifies a critical risk in the complex
integration ecosystem supporting g-commerce operations. With multiple interdependent
systems including WMS, ordering platforms, inventory management, and delivery
dispatch, failures in one component can quickly cascade through the entire ecosystem.
This risk is particularly acute in g-commerce due to the real-time nature of operations and
the absence of time buffers that might absorb temporary disruptions. Industry analyses
note that "ensuring that the supply chain operates smoothly at all times is a challenge that
Q-commerce companies must continually address"!3l, with integration failures

representing a primary threat to operational continuity.

Dark Store Network Imbalances: A significant operational bottleneck emerges from
imbalances in dark store networks, where order volume distribution doesn't align with
fulfillment capacity across facilities. The research indicates that most g-commerce
operators struggle with optimizing their network design, resulting in some dark stores
becoming overwhelmed during peak periods while others remain underutilized. This
network imbalance creates fulfillment bottlenecks that undermine delivery promises
despite adequate total capacity within the network. As companies expand beyond top-tier
cities, the risk of network imbalances increases, with Blume Ventures noting that quick
commerce firms may face challenges as "they look to scale beyond the top consumer

markets".

Last-Mile Synchronization Failures: The analysis reveals a critical bottleneck in the
synchronization between warehouse operations and last-mile delivery. Even when
picking operations maintain adequate speed, delivery capacity constraints during peak
periods can create bottlenecks where completed orders await available delivery
personnel. Industry analyses highlight that "meeting consumer expectations for ultra-fast
delivery within a 60-minute timeframe presents logistical and operational challenges for
retailers", with the handoff between warehouse and delivery representing a particular
vulnerability. This bottleneck is exacerbated by the fact that many WMS implementations
have limited visibility into real-time delivery capacity, making it difficult to adjust

picking priorities based on actual delivery capabilities.
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Scaling Limitations in Technology Infrastructure: As g-commerce operations
expand, many operators encounter scaling limitations in their WMS and support
technology infrastructure. Systems that perform adequately at moderate volumes may
experience degraded performance, increased error rates, or complete failures when
subjected to the transaction volumes associated with rapid growth. This creates a
significant risk for g-commerce businesses planning aggressive expansion, as
technology bottlenecks can emerge unexpectedly and severely impact operations.
Industry analyses note that as order volumes grow, WMS must "handle larger

workloads without slowing down operations".
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7. Solutions & Recommendations

7.1 Strategic Recommendations for Businesses

In the rapidly evolving Indian g-commerce sector, businesses must adopt multifaceted
strategies that harmonize speed, cost-efficiency, and scalability. The following
recommendations are grounded in current industry practices and aim to enhance

operational effectiveness:
1. Implement Hybrid Automation

Integrating semi-automated systems, such as robotic picking carts and Automated Guided
Vehicles (AGVs), can significantly reduce manual labor costs while maintaining
operational flexibility. For instance, Dunzo’s pilot projects with AGVs have

demonstrated a notable reduction in picking errors, enhancing overall efficiency.
2. Forge Hyperlocal Partnerships

Collaborating with local suppliers and third-party logistics providers can minimize
replenishment delays and improve inventory turnover. Swiggy Instamart’s partnerships
with neighborhood kirana stores have exemplified this approach, leading to enhanced

supply chain responsiveness.
3. Adopt Dynamic Pricing Models

Utilizing Al-powered dynamic pricing during peak demand periods can help offset high
operational costs. For example, Blinkit’s implementation of demand-based pricing for

specific products during high-demand periods has improved profit margins.
4. Embrace Sustainable Practices

Reducing carbon footprints through route optimization and the adoption of electric
vehicle fleets is increasingly vital. Zepto’s integration of electric vehicles in Mumbai has
led to a significant decrease in delivery emissions, aligning with environmental

sustainability goals.
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7.2 Suggested WMS Features for Q-Commerce

Modern Warehouse Management Systems (WMS) must evolve to meet the unique

demands of g-commerce. Key features include:
e Real-Time Inventory Dashboards

Implementing IoT-enabled dashboards allows for real-time tracking of stock-keeping
units (SKUs) across dark stores. This technology enhances inventory accuracy and

reduces stock discrepancies.
¢ Al-Driven Demand Forecasting

Leveraging machine learning algorithms for demand forecasting enables pre-positioning
of high-velocity items, reducing stockouts and improving customer satisfaction. Zepto’s

use of predictive analytics during peak seasons has exemplified this strategy.
e Multi-Channel Integration

Developing APIs that link WMS with delivery applications, payment gateways, and
supplier portals streamlines operations and reduces order-processing latency. Deloitte

reports that such integrations can significantly enhance operational efficiency.
o Mobile-First Interfaces

Equipping warehouse staff with mobile devices facilitates faster order processing and
improves overall productivity. Swiggy’s deployment of mobile interfaces has enabled

pickers to process orders more swiftly.
Warehouse Design and Tech Stack Suggestions

Optimizing warehouse design and technology infrastructure is crucial for g-commerce

success:
Layout Innovations:

o Hexagonal Racking Systems
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Implementing hexagonal racking maximizes storage density in compact dark stores,

reducing picker travel time and enhancing space utilization.
e Vertical Storage Solutions

Utilizing vertical storage systems allows for the accommodation of a larger number of

SKUs in limited spaces, as demonstrated by Blinkit’s storage strategies.

Technological Enhancements:
o RFID and IoT Sensors

Integrating RFID and IoT sensors enables real-time monitoring of perishable goods,

reducing spoilage and ensuring product quality.
e Cloud-Based WMS Platforms

Deploying cloud-based WMS solutions, such as Oracle Fusion Cloud, supports
scalability and real-time data access, facilitating efficient operations across multiple dark

stores.
e Robotics-as-a-Service (RaaS)

Adopting RaaS models allows startups to access advanced automation technologies
without substantial upfront investments, as evidenced by Dunzo’s cost-effective

automation strategies.
7.3 Proposed Future-Proof Model: The Hub-and-Spoke 2.0 Framework

To ensure long-term resilience and adaptability, the Hub-and-Spoke 2.0 model integrates

centralized intelligence with decentralized execution:
o Al-Powered Central Hubs

Regional warehouses equipped with Al analyze demand patterns and allocate inventory

to various dark stores, optimizing stock levels and reducing waste.
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e Autonomous Spoke Operations

Micro-fulfillment centers, or dark stores, utilize IoT-enabled shelves and AGVs to

streamline last-mile delivery processes, enhancing speed and accuracy.
o Digital Twin Integration

Employing digital twin technology allows for the simulation of various scenarios, such
as traffic congestion or demand surges, enabling proactive adjustments to replenishment

cycles and delivery routes.

8. Conclusion

8.1 Summary of the Study

The rapid evolution of quick commerce (q-commerce) has fundamentally transformed
warehouse management systems (WMS) in India. This study employed a qualitative
research design, utilizing the Technology-Organization-Environment (TOE) framework
to analyze the multifaceted impact of g-commerce on WMS. By examining secondary
data sources, including industry reports, case studies, and academic publications, the
research provided a comprehensive understanding of the operational, technological, and

environmental factors influencing WMS adaptation in the g-commerce sector.

Key findings indicate that g-commerce has redefined traditional warehousing through the
implementation of hyperlocal dark stores, Al-driven WMS, and sub-30-minute delivery
ecosystems. Companies like Zepto and Blinkit have achieved 15-25% higher inventory
turnover compared to conventional models, highlighting the efficiency gains from
adopting advanced technologies and localized fulfillment centers. However, challenges
such as labor scalability, integration complexity, and high operational costs persist,

necessitating continuous innovation and strategic planning.

The study underscores the critical role of technologies like the Internet of Things (IoT),
hybrid automation, and dynamic replenishment systems in balancing the dual objectives

of speed and profitability. These technological advancements enable real-time inventory
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tracking, predictive demand forecasting, and efficient order processing, which are

essential for meeting the stringent delivery timelines characteristic of g-commerce.
8.2 Contributions to Literature and Practice
Academic Contributions:

This research contributes to the academic literature by extending the application of the
TOE framework to the q-commerce context, specifically focusing on WMS adaptation.
While the TOE framework has been widely used to study technology adoption in various
sectors, its application to g-commerce provides new insights into the interplay between
technological capabilities, organizational processes, and environmental factors in a
rapidly evolving retail landscape. The study bridges gaps in rapid fulfillment research by
highlighting how g-commerce companies navigate the complexities of integrating

advanced technologies into their warehouse operations.
Industry Contributions:

From a practical standpoint, the study offers valuable insights for industry practitioners
aiming to optimize their warehouse operations in the q-commerce sector. The analysis of
Swiggy’s barcode integration and Zepto’s dark store clustering demonstrates how
strategic technological implementations can enhance last-mile synchronization and
overall operational efficiency. These case studies serve as blueprints for emerging
markets, illustrating the potential benefits of adopting similar strategies to improve

fulfilment speed and customer satisfaction.

Furthermore, the research emphasizes the importance of hyperlocal partnerships,
dynamic pricing models, and sustainable practices in achieving operational excellence.
By collaborating with local suppliers and leveraging Al-powered pricing strategies, g-
commerce companies can minimize replenishment delays, optimize inventory turnover,
and reduce carbon footprints, thereby enhancing both profitability and environmental

sustainability.

8.3 Limitations of the Study
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Despite the comprehensive analysis, the study acknowledges several limitations that may

affect the generalizability and applicability of the findings:

1. Reliance on Secondary Data: The research primarily utilized secondary data
sources, which may not capture the most recent developments or nuanced
operational challenges faced by q-commerce companies. The absence of primary
data collection, such as interviews or direct observations, limits the depth of

insights into real-time warehouse operations.

2. Data Currency Issues: Given the rapid evolution of the g-commerce sector, some
of the data used may not reflect the latest operational approaches or technological
advancements. This temporal limitation could affect the relevance of certain

findings to current industry practices.

3. Limited Quantitative Analysis: The study did not incorporate quantitative
performance data, which would enable precise measurement of WMS
effectiveness across different g-commerce operations. The lack of quantitative
metrics restricts the ability to make definitive comparative assessments of various

warehouse management approaches.

4. Selection Bias in Case Studies: The public information available about q-
commerce operations tends to highlight successful strategies and positive
outcomes, potentially underreporting failures or operational challenges. This
selection bias may create an incomplete picture of the true complexities involved

in warehouse management within the q-commerce context.

5. Geographic Focus Limitations: While the research focuses on the Indian g-
commerce market, regional variations across different Indian cities are difficult to
capture through secondary research. Operational approaches that are effective in
dense metropolitan areas like Mumbai or Bangalore may face different challenges

in smaller cities or rural areas.

8.4 Suggestions for Future Research
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To build upon the findings of this study and address its limitations, future research could

explore the following areas:

1. Blockchain for Inventory Transparency: Investigate the potential of blockchain
technology to enhance inventory transparency and traceability in q-commerce
warehouses. Decentralized ledgers could facilitate real-time tracking of multi-
owner SKUs, improve supply chain visibility, and reduce instances of stock

discrepancies.

2. Q-Commerce in Tier-3 Cities: Assess the viability and scalability of compact
warehouses in low-density, tier-3 cities. Research could focus on the unique
challenges and opportunities associated with extending q-commerce operations to
less urbanized areas, including infrastructure constraints, consumer behavior, and

logistical considerations.

3. Human-Robot Collaboration: Examine the dynamics of human-robot
collaboration in semi-automated dark stores, focusing on picker productivity, job
satisfaction, and safety. Studies could evaluate how the integration of robotics

impacts labor efficiency and the overall effectiveness of warehouse operations.

4. Sustainability Metrics in Q-Commerce: Develop comprehensive sustainability
metrics to evaluate the environmental impact of g-commerce operations. Research
could analyze how different warehouse management strategies contribute to
carbon emissions, energy consumption, and waste generation, providing insights

into best practices for sustainable q-commerce.

5. Consumer Behavior and Expectations: Explore how consumer expectations
regarding delivery speed, order accuracy, and product availability influence g-
commerce operations. Understanding consumer behavior can inform the design

of more responsive and customer-centric warehouse management systems.

6. Integration of Advanced Analytics: Investigate the role of advanced analytics,
such as machine learning and artificial intelligence, in optimizing warehouse

operations. Research could focus on how predictive analytics can enhance
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demand forecasting, inventory management, and order fulfillment processes in

the g-commerce sector.

By addressing these areas, future research can provide a more nuanced understanding of
the complexities involved in g-commerce warehouse management and offer actionable

insights for both academia and industry practition

9. Appendices

The appendices section serves as a vital supplement to this research by offering readers a
clearer understanding of key terminologies, source materials, and visual aids that
underpin the core analysis. In a study grounded in a qualitative design and structured
through the Technology-Organization-Environment (TOE) framework, appendices help
contextualize data-driven discussions, making complex operational and technical

concepts more accessible.
Glossary of Terms
* Dark Store

A “dark store” refers to a micro-fulfillment warehouse designed exclusively for online
order processing. Typically situated within dense urban neighborhoods, these facilities
service a tight radius—usually within 2 to 3 kilometers—to support ultra-fast delivery
timelines, often within 10 to 30 minutes. Unlike traditional retail outlets, dark stores are
not customer-facing and are optimized solely for picking, packing, and dispatch. In
India’s quick commerce (q-commerce) landscape, dark stores represent the backbone of
hyperlocal delivery, allowing companies like Zepto, Blinkit, and Swiggy Instamart to
achieve higher inventory turnover, rapid stock replenishment, and reduced last-mile
latency. This infrastructure is fundamental to Q-commerce’s operational model,

particularly in high-density Tier-1 and Tier-2 cities.
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* WMS 4.0

Warehouse Management System (WMS) 4.0 represents the next generation of warehouse
technology built around real-time analytics, artificial intelligence (AI), machine learning
(ML), and Internet of Things (IoT) sensors. Unlike legacy systems that operate on pre-
set rules and periodic updates, WMS 4.0 dynamically responds to real-time changes in
inventory, demand, temperature (for perishables), and routing paths. These systems
enable precise stock tracking, Al-driven demand forecasting, and dynamic replenishment,
aligning perfectly with Q-commerce’s need for speed, flexibility, and accuracy. In India,
Swiggy Instamart’s integration of Chainway C66 devices and Zepto’s cloud-based Oracle
WMS exemplify how WMS 4.0 supports both scalability and micro-operational

precision.
Case Study Sources

To ground theoretical insights in real-world practices, the study references two primary

case sources:
 Zepto: Business Model Analysis (Startup Story Media, 2025)

This source provided a comprehensive analysis of Zepto’s operational architecture,
including its dark store clustering, last-mile fleet management, and Al-powered
replenishment strategies. The case underlines how Zepto’s use of cloud-based WMS and
predictive analytics has enabled 10-minute deliveries in high-demand zones with over

90% order accuracy.
* Swiggy Instamart: Chainway C66 Implementation (Chainway, 2024)

This case details how Swiggy Instamart enhanced warehouse picker productivity by
deploying mobile-first hardware like the Chainway C66. The study discusses how
handheld devices enabled SKU scanning, real-time syncing, and order closure within 90

seconds, making them instrumental to Swiggy’s WMS 4.0 framework.
Visuals/Models

* Fig. 1: Hub-and-Spoke 2.0 Framework (Source: JM Financial, 2024)
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This visual represents a proposed future-proof supply chain model for Q-commerce,
combining centralized Al-powered hubs and autonomous micro-fulfillment spokes. The
hub analyzes demand patterns across regions and allocates inventory based on predictive
analytics, while spokes are equipped with IoT-enabled shelving, AGVs (Automated
Guided Vehicles), and robotic picking systems for last-mile execution. The framework
exemplifies the strategic integration of TOE dimensions—technology (automation),

organization (warehouse layout), and environment (urban delivery ecosystems).

e
b

Demand patterns I i Inventoryallocation

AlI-POWERED HUB

MICRO-FULFILLMENT MICRO-FULFILMENT MICRO-FULFILMENT
CENTER CENTER CENTER

Autonomous shelving ~ Automated AvIG AGVs

Fig.1 Hub-and-Spoke 2.0 Framework
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* Table 1: Q-commerce vs. Traditional WMS Efficiency Metrics (Source: Deloitte, 2025)

This table presents a comparative efficiency analysis between conventional warehouse

systems and those used in Q-commerce. Metrics include inventory turnover ratios,

average picking time, last mile fulfilment accuracy, and carbon emissions per delivery.

The table underscores Q-commerce’s operational superiority, particularly in inventory

responsiveness and delivery punctuality, while also revealing the trade-offs in labor

intensity and system integration complexity.

Efficiency Metric Traditional Q-Commerce Performance Key Implications
WMS WMS Differential
Significantly reduced working capital
Inventory 12-15 50-65 +325% higher infrequirements;  higher freshness  for|
Turnover Ratio turns/year  [turns/year Q-commerce perishables
Average  Picking|8-12 45-90 87% reduction in|Enables 10-minute delivery promises;
Time minutes/orderjseconds/order |Q-commerce requires SKU optimization
Critical for customer retention; achieved
3% improvementthrough barcode scanning and Al
Order Accuracy [96.5% 99.5% in Q-commerce |verification
25-30 45-60
orders/labor |orders/labor  [100% higher in Q-|Higher labor costs offset by increased
Labor Productivity fhour hour commerce throughput; specialized training required
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Efficiency Metric

Traditional Q-Commerce Performance

WMS

WMS

Differential

Key Implications

Space Utilization

40-45 SKUs

per sq. meter

15-20  SKUs

per sq. meter

60% less dense in

Q-commerce

Prioritizes picking speed over storage

efficiency; higher real estate costs

200% more
System IntegrationModerate (3-5[Very High (10+complex in Q-[Requires sophisticated middleware; higher
Complexity systems) systems) commerce IT maintenance costs
Last-Mile Fulfillment(82% on-time|94% on-time{15% improvement|Critical for brand promise; enabled by precise
Accuracy delivery delivery in Q-commerce geofencing
7% improvement in|[Essential for preventing "out of stock"
Inventory Accuracy (92-95% 99.5%+ Q-commerce situations in limited-SKU environments
Order Processing 98% reduction in Q-|[Enables real-time order confirmation and
Latency 4-6 hours 2-5 minutes commerce status updates
2.3 kg CO02¢0.8 kg CO2e per|65% reduction in Q-|Achieved through route optimization and
Carbon Emissions  [per delivery [delivery commerce electric vehicle fleets
Technology %2,500-4,000 [R15,000-20,000 [400% higher in Q-[Significantly higher CAPEX with 18-month
Investment per sq. meter [per sq. meter  [commerce ROI timeline
8-10% of]
SKUs per|2-3% of SKUs|75% reduction in Q-|Critical for customer satisfaction; enabled by
Stockout Frequency [week per week commerce Al demand forecasting
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Efficiency Metric Traditional Q-Commerce Performance Key Implications

WMS WMS Differential

83% reduction in|Achieved through vision systems and pick-

Picking Error Rate [3% of orders |0.5% of orders |(Q-commerce to-light technology
Replenishment 90% faster in Q-|[Enables hyperlocal variability in product
Cycle 24-72 hours |2-4 hours commerce selection

125% of{300% of{140% higher
Peak Handlingjaverage average elasticity in Q-Critical for handling demand spikes;
Capacity volume volume commerce requires dynamic resource allocation

Conclusion of Appendices:

Together, the glossary, case study references, and visual models consolidate the

qualitative findings of this research. They bridge theoretical constructs with field

applications and help illustrate how Q-commerce in India has moved beyond

experimentation into a phase of structured scalability, driven by technological innovation

and supply chain resilience. These appendices not only support the empirical validity of

the study but also serve as practical references for researchers and practitioners aiming to

replicate or extend the Q-commerce model in similar emerging markets.

The report complies with citation guidelines, using bracketed numbering corresponding

to sources listed in References. Visuals are conceptualized based on industry reports.
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