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Tom tit

Sy phat trién manh mé cia thwong mai dién tir di lam gia tang nhitng thach thic trong giao
hang chang cudi tai d6 thi, ddng thoi boc 16 sw kém hiéu qua cia cac md hinh hoan tit don
hang tap trung truyén théng. Hé théng dark store di ndi 1én nhu mot giai phap hoan tit don
hang siéu nhé nham cai thién toc do giao hang va hiéu qua van hanh tai cac khu vuc do thi
dong duc. Nghién ciau nay xem xét md hinh dark store cia Zepto thong qua phuong phap

nghién ciru trueong hop dinh tinh, tir &6 phan tich cac ham y ddi vai nhitng cong ty logistics tai
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Viét Nam. Két qua nghién ctu cho thdy mang Iu6i dark store siéu cuc bo cé thé nang cao hiéu
suit giao hang chang cudi biang cach rat ngan khoang cach van chuyén va day nhanh qué trinh
xir Iy don hang; tuy nhién, mé hinh nay ciing d6i mat végi chi phi van hanh cao va nhiing han
ché vé kha niang mé rong. Nghién ctru dé xuat rang dark store c6 thé van hanh hiéu qua tai Viét
Nam néu dugc trién khai mot cach chon loc, tich hop nén tang s6 va két hop trong cac hé thong
hoan tat don hang hdn hop.
Tir khoa: dark store, giao hang chang cudi, logistics d6 thi, Zepto
DARK STORES AS A SOLUTION TO URBAN LAST-MILE DELIVERY:
A CASE STUDY OF ZEPTO AND IMPLICATIONS FOR LOGISTICS COMPANIES
IN VIETNAM

Abstract
The rapid growth of e-commerce has intensified urban last-mile delivery challenges, exposing
the inefficiencies of traditional centralized fulfillment models. Dark stores have emerged as a
micro-fulfillment solution to improve delivery speed and operational efficiency in dense urban
areas. This study examines Zepto’s dark store model through a qualitative case study and
analyzes its implications for logistics companies in Vietnam. The findings show that hyperlocal
dark store networks can enhance last-mile performance by reducing delivery distance and
accelerating order fulfillment, but they also face high operating costs and scalability constraints.
The study suggests that dark stores can be effective in Vietnam if selectively deployed, digitally
integrated, and embedded within hybrid fulfillment systems.
Keywords: dark store, last-mile delivery, urban logistics, Zepto
1. Introduction
1.1. Rationale of the study

The rapid growth of e-commerce and online grocery retailing has fundamentally
transformed urban logistics systems, particularly intensifying pressures on last-mile delivery
operations, which account for 40-55% of total logistics costs despite covering the shortest
distance (Wang et al., 2016; Everbest Logistics, 2025). Facing higher order volumes, customer
expectations for fast and reliable delivery and congestion levels, traditional centralized
warehousing and store-based fulfillment models have revealed significant inefficiencies. These
challenges have been further amplified in the post-COVID-19 period when online consumption
habits have been deeply embedded in daily life.

In response, dark stores have emerged as an innovative fulfillment solution designed
specifically to address last-mile delivery challenges in dense urban environments, converting

street-level retail into micro-warehouses that enable 10-15 minute delivery (Schorung, 2024,
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Agarwal & Singh, 2024). By optimizing picking efficiency and hyperlocal inventory for 1,200
- 2,000 SKUs dedicated solely to online order fulfillment, dark stores reduce last-mile distances
by up to 70% compared to centralized models and support omni-channel strategies, especially
in densely populated markets (Phartiyal et al., 2025; Anderson & Balasinorwala, 2025).

Vietnam represents a rapidly growing e-commerce market with unique urban logistics
characteristics, including fragmented infrastructure, high dependence on motorcycle-based
delivery and evolving regulatory conditions. Despite the 1.6 billion US dollar last-mile market
(Ken Research, 2025; VLR.vn, 2026), empirical research examining the applicability and
effectiveness of dark store models within the Vietnamese context remains limited. This gap
highlights the need for a context-sensitive investigation into how dark stores can function as a
last-mile delivery solution in Vietnam’s urban logistics landscape. Accordingly, this study is
conducted to bridge the gap between existing theoretical insights on dark stores and their
practical implications for emerging urban logistics systems. By examining Zepto’s dark store
model as a representative case, the research seeks to provide valuable lessons and policy-
relevant insights for improving last-mile delivery efficiency in Vietnam.

1.2. Research significance

This study contributes to both academic literature and practical decision-making in the
field of urban logistics and last-mile delivery. From an academic perspective, the research
extends existing studies on dark stores by applying the concept to the context of an emerging
economy, thereby addressing a notable geographical and contextual gap in the literature. By
integrating insights from omni-channel retailing, last-mile delivery theory and urban logistics,
the study enhances understanding of how dark stores function beyond developed-market
settings.

From a practical standpoint, as Vietnam continues to urbanize and its e-commerce sector
expands, the research provides timely, relevant guidance and valuable implications for logistics
service providers, retailers and policymakers for developing more resilient last-mile delivery
systems in Vietnam. Moreover, the analysis of Zepto’s dark store model offers actionable
insights that can inform strategic decisions related to urban warehouse placement, delivery
network design and policy formulation aimed at improving city logistics performance and
promoting more efficient last-mile delivery in dense urban areas as well as broader discussions

on sustainable urban logistics.
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2. Background and theoretical framework
2.1. Literature review
2.1.1. Previous research on dark stores and last-mile delivery

Da Costa (2022) examines the role of dark stores within omni-channel retailing using
configuration analysis and simulated data. The study finds that dark stores, when combined
with proximity to customers and efficient picking systems, significantly improve last-mile
performance and service levels. However, the reliance on assumed and simulated data limits
the empirical validity of the findings and reduces their applicability to specific market contexts.

Rao (2025) investigates micro-fulfillment centers and dark stores in the post-COVID retail
environment, emphasizing their impact on last-mile delivery efficiency. Using a conceptual
and simulation-based approach, the study confirms that dark stores reduce delivery time and
logistics costs while enhancing responsiveness to online demand. Nevertheless, the lack of real-
world empirical data and quantitative validation constrains the generalizability of the results.

Bittermann & Hess (2024) explore the persistence and expansion of dark stores beyond
the COVID-19 pandemic through qualitative analysis. The study highlights that dark stores
have evolved from temporary crisis solutions into strategic assets for urban logistics and quick
commerce. Despite these insights, the largely descriptive approach and limited quantitative
analysis restrict deeper evaluation of operational performance and long-term financial
sustainability.

Agarwal and Singh (2024) analyze dark stores in the Indian retail context using the
Resource-Based View (RBV). Their findings suggest that dark stores possess strong VRIN
(valuable, rare, inimitable, and non-substitutable) characteristics, enabling retailers to gain
competitive advantage in e-grocery markets. However, the study relies heavily on secondary
data and does not fully capture dynamic operational challenges or consumer behavior changes.

Shakyawar and Shakya (2024) focus on optimizing dark store operations in India,
particularly within the BigBasket case, using operational efficiency and sustainability
frameworks. The study concludes that dark stores contribute to cost optimization, faster
fulfillment, and sustainable urban logistics. Nonetheless, its single-case focus limits cross-
market comparison and broader applicability to other regions or retail formats.

2.1.2. Justification of research gap

Although an increasing body of literature has examined dark stores and micro-fulfillment
centers in markets such as Europe and India, the Vietnamese context remains largely
underexplored. Most existing studies focus on developed or large-scale e-commerce

environments characterized by mature logistics infrastructure, strong financial capacity, and
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advanced digital systems. Consequently, their findings are often generalized and may not fully
reflect the conditions of emerging economies.

In contrast, Vietnam’s urban logistics system is marked by fragmented infrastructure, high
dependence on motorcycles for last-mile delivery, regulatory uncertainty, and uneven
technological adoption. Current research related to dark stores in Vietnam is limited and
primarily descriptive, offering insufficient empirical insights into how this model can function
effectively within local urban constraints. This gap highlights the need for context-specific
analysis of dark stores as a last-mile delivery solution in Vietnam’s rapidly evolving urban
logistics landscape.

2.2. Last-mile delivery in urban logistics
2.2.1. Concept of last-mile delivery

Last-mile delivery (LMD) commonly refers to the final stage of the distribution process,
which encompasses all logistics activities required to distribute shipments to private
households (Boysen et al., 2021). Accordingly, the LMD process starts when a shipment arrives
at an urban entry point, such as an urban consolidation centre after long-haul transportation,
and concludes when the goods are delivered to the final customer (Mantecchini et al., 2025).

Despite covering a relatively short physical distance, the last-mile segment exerts a
system-wide impact on logistics performance. The LMD process is characterized by dispersed
customer locations, low vehicle utilization, short routes, and frequent start-stop movements
(Mantecchini et al., 2025), which reduce operational efficiency and increase labor intensity.
These structural characteristics result in a significantly higher cost per kilometer compared to
upstream logistics activities, as argued by Wang et al. (2016), who estimate that last-mile
delivery can account for up to 28% of total delivery costs. Consequently, the last mile functions
as a critical bottleneck and a decisive leverage point for improving cost efficiency, service
quality, and overall logistics performance.

2.2.2. Last-mile delivery within urban logistics context

The urban context further differentiates last-mile delivery from other logistics stages. From
a theoretical perspective, last-mile delivery in urban logistics is increasingly framed as a multi-
objective optimization problem (Chen et al., 2025). Traditional logistics optimization focuses
on minimizing a single metric (such as distance or cost), but recent research argues that urban
last-mile delivery should account for several competing objectives, which cannot be resolved
by optimizing a single criterion without adversely affecting others (Chen et al., 2025). Current
research emphasizes that modern urban last-mile systems must balance at least three principal

goals: (i) cost efficiency, (ii) service quality, and (iii) environmental sustainability.
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(1) Cost efficiency

Cost efficiency remains central in last-mile delivery due to the relatively high share of total
logistics costs attributed to this segment (Wang et al., 2016). The dispersed nature of delivery
points and frequent stop-and-start travel patterns inherent in urban streets (Mantecchini et al.,
2025) increase operational costs relative to long-haul transport. Therefore, cost efficiency in
urban last-mile delivery must be addressed through integrated planning approaches that
account for both operational constraints and dynamic urban conditions.

(ii) Service quality

In urban last-mile delivery, service quality primarily concerns delivery reliability,
timeliness, and convenience from the customer’s perspective. Prior studies indicate that service
quality dimensions such as reliability and responsiveness significantly influence customer
satisfaction and competitive advantage in e-commerce logistics (Klein et al., 2022).
Consequently, improving service quality in urban LMD requires not only route optimization
but also adaptive scheduling and customer-centric delivery solutions.

(iii) Environmental problems

Demand for last-mile delivery is projected to rise by 78% by 2030, leading to a 36%
increase in delivery vehicles across 100 cities worldwide (World Economic Forum, 2020). As
a result, environmental sustainability has become a central objective in urban last-mile delivery
due to rising regulatory pressure and public concerns over emissions, congestion, and noise.
This has driven research and practice toward sustainable delivery methods to mitigate
environmental impacts while maintaining performance.

Overall, the multi-objective nature of urban last-mile delivery exposes the limitations of
traditional, centralized distribution models in dense urban environments. In response, logistics
researchers and practitioners have increasingly turned to innovative urban fulfillment
approaches, including innovations in warehouse-based distribution, to address the specific
constraints of city logistics and to balance competing objectives effectively.

2.3. Concept and characteristics of dark stores

The concept of a dark store represents a fundamental pivot in retail logistics, defined as a
brick-and-mortar location that is closed to the public and converted into a micro-fulfilment
centre dedicated solely to processing online orders (Agarwal & Singh, 2024; Schorung, 2024;
Rao, 2025). While an early prototype emerged in the 2000s (Sainsbury Archive, n.d.), the term
was popularized by Tesco in 2009 (The Brainy Insights, 2023) and the model saw rapid and
widespread growth during and after the COVID-19 pandemic, fueled by the surge in
contactless delivery and the “phygital” (physical-digital) economy (Friedman, 2023; Kelly,
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2024). Operating on a principle similar to cloud kitchens, it severs the traditional link between
physical shopping and customer interaction, relying entirely on digital interfaces like apps or
websites for transactions (Khare, 2022).

The characteristics of dark stores are multifaceted, encompassing logistical, operational,
and locational dimensions. Logistically, their core function is fulfilment: they are more a
logistics facility than commercial space, responsible for storing, packing, and shipping goods
with an entirely functional internal layout optimized for speed (Shapiro, 2022; Schorung, 2024).
Operationally, they offer compelling business advantages by drastically reducing the high
operating costs of traditional retail, such as expenses for prime customer-facing spaces and in-
store staff, while enhancing inventory control and order accuracy (Agarwal & Singh, 2024;
Shakyawar & Shakya, 2024). This efficiency, combined with their ability to promise rapid
delivery and reach a wider digital audience (Khare, 2022; Schorung, 2024), grants them strong,
VRIN (Valuable, Rare, Inimitable, Non-substitutable) characteristics in competitive urban
markets like India (Agarwal & Singh, 2024). While initially proliferating during the COVID-
19 pandemic to meet the surge in contactless demand, this value proposition has proven
resilient (Shapiro, 2022; Khare, 2022; Buldeo Rai, 2022). Locationally, their most defining
trait is strategic urban placement. They are typically situated within or near high-density
residential areas, often occupying any accessible street-level premises like former shops or
garages, to minimize last-mile delivery costs and times (Shakyawar & Shakya, 2024; Schorung,
2024; Bittermann & Hess, 2024). This network is often supported by a hub-and-spoke supply
chain, with suburban central warehouses supplying multiple urban dark stores via third-party
carriers (Schorung, 2024).

However, these very characteristics generate significant urban impacts. By decoupling
commerce from foot traffic and consumer experience, dark stores reshape retail geographies
and contribute to "platform urbanism” (Shapiro, 2022). This operational model leads to direct
and compound urban impacts. Most notably, the conversion of active storefronts into closed
fulfilment centres directly erodes street vitality and diminishes the informal surveillance and
social interaction known as the "eyes on the street,” undermining a key element of
neighborhood safety and vibrancy. Furthermore, their logistics-centric function increases
localized vehicular and delivery traffic, exacerbating issues of congestion, parking, and noise
pollution (Bittermann & Hess, 2024). Collectively, these physical and social transformations
negatively impact the quality and character of public life in affected neighbourhoods and

shopping districts (Shapiro, 2022). Therefore, the dark store is more than a warehouse; it
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represents a hybrid urban-logistical entity, functioning at the critical nexus of e-commerce
efficiency, adaptive real estate use, and the ongoing evolution of urban living.

3. Case study: Zepto’s dark store model

3.1. Overview of Zepto

3.1.1. Background and market position

Zepto is an Indian quick-commerce startup founded in 2021 by Aadit Palicha and Kaivalya
Vohra with the mission of redefining grocery and essentials delivery through ultra-fast service
(Zepto, n.d.). Despite its recent establishment, Zepto has rapidly emerged as a prominent
hyperlocal convenience retailer in India’s urban markets. One of the factors behind this rapid
rise has been the COVID-19 pandemic, which shifted consumer behaviour toward safer,
contactless and ultra-fast delivery options, thereby creating fertile ground for quick-commerce
models like Zepto to scale faster than traditional retail channels (Ghosh & Bhatia, 2022). In
2025, Zepto ranks among the top three leading players in India's quick commerce market,
alongside Blinkit and Swiggy Instamart (Sharma, 2025).

3.1.2. Core service offerings

Zepto operates as a quick commerce platform focused on the ultra-fast delivery of daily
essentials. The platform offers over 45,000 SKUs, including groceries, fresh produce,
beverages, personal care items, small electronics, pharmaceuticals, and household goods
(Anderson & Balasinorwala, 2025), positioning Zepto as a high-frequency, one-stop
convenience retailer.

According to Anderson and Balasinorwala (2025), Zepto’s business model is built around
four interconnected core services. The Zepto mobile app serves as the main customer interface
for browsing, ordering, and tracking deliveries. The dark store network forms the backbone of
fulfilment, enabling rapid order picking and delivery through neighbourhood-based micro-
warehouses. Zepto Café extends the model into prepared food by operating in-store kitchens
within selected dark stores, while Zepto Atom, launched in 2025, provides brand partners with
subscription-based analytics on sales and demand patterns.

Together, these services link demand generation, order processing, and value-added
extensions into a unified quick commerce platform. However, the effectiveness of this service
portfolio ultimately depends on Zepto’s ability to execute rapid and reliable order fulfilment at
scale. As such, understanding Zepto’s fulfilment and delivery model becomes essential.

3.1.3. Fulfillment and delivery model
Zepto’s fulfilment and delivery model is centered on the promise of “10-minute delivery”,

with an operational target of completing orders within approximately 10 minutes after
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placement. Although regulatory and industry scrutiny has led the company to moderate explicit
marketing claims around guaranteed delivery times (Financial Times, 2026), speed remains a
defining element of Zepto’s value proposition.

The dense, city-wide network of neighbourhood-based dark stores has been central to
making this promise achievable. In 2025, Zepto operated in ten major Indian urban centres,
including Mumbai, Pune, Delhi, Noida, Gurgaon, Ghaziabad, Kolkata, Hyderabad, Chennai,
and Bangalore, covering seven of the country’s ten largest cities (Anderson & Balasinorwala,
2025). To support this footprint, the company has established over 1,000 dark stores (Phartiyal
et al., 2025), which are replenished as required by larger upstream mother-warehouses.

The principle underlying this ultra-fast fulfilment model is straightforward: Once an order
is placed, Zepto’s technology instantly assigns it to the nearest dark store, where products are
readily available due to hyperlocal inventory assortments. Each store is stocked based on local
consumption patterns, ensuring that frequently ordered items are located close to end
consumers and can be dispatched without delay (Anderson & Balasinorwala, 2025).

Overall, this fulfilment and delivery model provides the physical and geographic
foundation for Zepto’s quick commerce platform. The strategic design and operational
execution of the dark store network, which underpin this model, are examined in greater detail
in the following section.

3.2. Analysis of Zepto’s dark stores operational model

Zepto’s dark store model is shaped by the specific operational requirements of quick
commerce in dense urban environments, where speed, reliability, and predictability are critical
to maintaining competitiveness. Rather than functioning as conventional warehouses, Zepto’s
dark stores operate as localized micro-fulfillment nodes that integrate spatial design, inventory
configuration, technological systems, and delivery coordination within a tightly coupled
operational structure. These interrelated elements collectively define how the dark store
network is organized and how it supports Zepto’s last-mile delivery performance.

3.2.1. Hyperlocal network and facility design

Zepto’s dark store network is built on a hyperlocal fulfillment architecture that prioritizes
proximity to customers over centralized scale. The company operates a dense network of small
facilities located within high-demand urban neighborhoods, with each dark store serving a
restricted catchment area of approximately 2 to 3 kilometers (Mishra, 2025). This geographic
configuration significantly reduces delivery distance and enables consistently short lead times.

Each dark store functions as a non-customer-facing facility, designed solely for order

fulfillment rather than retail interaction. According to Badola (2025), Zepto’s dark stores
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typically occupy between 2,000 and 3,000 square feet, a size that balances sufficient inventory
capacity with operational efficiency. The absence of walk-in customers eliminates interruptions
to picking activities and allows labor to be fully dedicated to order processing.

The lack of customer-facing requirements also reduces fixed operational costs. As noted
by Medeiros et al. (2022), dark stores do not incur expenses related to store decoration or
merchandising, as there are no in-person visits. In Zepto’s case, this cost structure supports
scalability in urban markets by allowing rapid deployment of additional facilities without the
overhead associated with traditional retail formats.

3.2.2. Inventory configuration and store layout

Zepto’s inventory strategy is intentionally designed to support speed rather than
assortment breadth. Instead of replicating a full supermarket range, the company maintains a
curated selection of approximately 2,500 fast-moving SKUs that represent a small proportion
of traditional grocery assortments but account for a large share of routine consumer purchases
(Badola, 2025). This approach helps improve inventory turnover and reduces demand
uncertainty.

Limiting the SKU count also simplifies operational complexity within the dark store. With
fewer items to manage, replenishment cycles can be faster and more precise, supporting
product freshness and availability. Pocketful Team (2025) emphasizes that this localized and
curated inventory enables dark stores to operate as micro-fulfillment hubs rather than
conventional warehouses.

Store layout further reinforces operational speed. Zepto applies a frequency-based layout
in which products are organized according to purchase frequency rather than traditional product
categories, with high-demand items positioned near packing stations (Badola, 2025). This
layout design enables faster picking processes and contributes to the overall efficiency of dark
store operations by reducing travel distance and handling time during order fulfillment (Badola,
2025; Pocketful Team, 2025).
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Figure 1. Typical dark store layout in quick commerce operations
Source: Phartiyal et al. (2025)

As a result of standardized layouts and repetitive workflows, staff are able to memorize
product locations and complete order picking in approximately 3 minutes (Badola, 2025). This
combination of curated inventory and optimized layout is a critical enabler of Zepto’s rapid
fulfillment capability and directly supports its ten-minute delivery promise.

3.2.3. Technology-driven operations and inventory control

Beyond physical proximity and layout optimization, Zepto’s dark store model relies
extensively on technology to coordinate inventory flows and sustain high operational velocity.
Inventory decisions are supported by Al driven hyperlocal demand forecasting systems that
analyze neighborhood level consumption patterns to determine optimal stock levels for
individual SKUs, thereby reducing demand uncertainty and improving availability (Badola,
2025; Pocket Team, 2025; Mishra, 2025).

Real time inventory tracking enables continuous monitoring of stock levels across SKUs
and supports automated replenishment triggers when predefined thresholds are reached
(Badola, 2025). This technology enabled visibility allows replenishment decisions to be
executed with minimal manual intervention and ensures timely restocking throughout the day.
Multiple daily replenishment cycles further contribute to high inventory turnover and help
maintain product freshness in fast moving categories (Mishra, 2025).

In addition to replenishment automation, Zepto’s inventory control system facilitates inter
store inventory redistribution, allowing excess stock from one dark store to be dynamically
reallocated to another experiencing higher localized demand. This capability helps prevent
stockouts and excess inventory across the network while enhancing overall operational

resilience (Badola, 2025). Collectively, these technology-driven inventory control mechanisms
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enable Zepto to sustain consistent service levels under extreme time constraints, reinforcing
the scalability and reliability of its dark store-based fulfillment strategy.
3.2.4. Last-mile delivery integration

The operational model of Zepto’s dark stores reaches its full potential only through
seamless integration with the last-mile delivery stage. This integration transforms the dark store
from an efficient fulfillment node into a synchronized dispatch hub, ensuring the speed
optimized internally is preserved externally. The handoff process is engineered for zero latency:
delivery riders are stationed on-site, often visible as a swarm outside the unmarked facilities,
allowing for immediate order deployment the moment packing is complete (Phartiyal et al.,
2025).

To ensure accuracy at this critical junction, a two-step verification protocol is implemented.
Each order is checked first by the picker and then again by the delivery driver, who scans
barcodes and confirms item counts before departure (Phartiyal et al., 2025). This embedded
quality control minimizes errors before the time-sensitive delivery sprint begins.

The last-mile execution itself is enabled by the hyperlocal network design (Section 3.2.1).
The restricted service radius of 2-3 km allows riders to utilize agile two-wheelers, navigating
urban alleyways to bypass traffic and achieve drop-off times often under eight minutes
(Phartiyal et al., 2025; Medeiros et al., 2022). Furthermore, the operational design incorporates
strong performance incentives, as riders are typically compensated per delivery, directly
aligning their motivation with the company's speed targets (Mishra, 2025; Pocketful Team,
2025; Badola, 2025).

In conclusion, last-mile delivery is not a separate logistics function but the capstone of the
dark store's operational design. It is the essential mechanism that translates internal efficiencies
including proximity, rapid picking, and technological control into the realized customer
promise of ten minute delivery. This deep operational integration constitutes the definitive
source of Zepto's competitive advantage in the quick commerce sector.

3.2.5. Synthesis: Drivers of operational success

The performance outcomes presented in Section 3.3 are the logical result of the tightly
integrated operational model described above. Zepto's success is driven by a mutually
reinforcing system: the hyperlocal network provides the geographical foundation for speed; the
inventory and layout strategies provide the operational efficiency; the technology provides the
control and scalability; and the last-mile integration ensures that all these internal gains are
translated into superior customer experience. None of these elements alone would be sufficient;

their combination is the key to Zepto's competitive advantage.
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3.3. Key outcomes of Zepto’s dark store network operations

Zepto’s dark store model internalizes time as the primary competitive variable and
reorganizes retail logistics around proximity-based micro-fulfillment rather than scale-based
centralization. Therefore, the success of Zepto’s dark store network should be understood not
merely as rapid growth, but as the operational institutionalization of speed as a structural
advantage within urban quick commerce.

The realized effects of Zepto’s integrated dark store model can be categorized into three
interrelated dimensions: (1) operational efficiency gains reflected in delivery speed and order
density; (2) financial sustainability demonstrated by accelerated revenue growth and market
share expansion; and (3) strengthened competitive positioning evidenced by sustained
customer loyalty.

3.3.1. Effective delivery performance

Zepto’s dense dark store network enables ultra-fast delivery, with an average fulfillment
time of around 13 minutes per order (Sriram, 2023). This average delivery time is not merely
a performance metric but the cumulative operational outcome of the tightly integrated model
described in Section 3.2. The hyperlocal network design minimizes geographic distance; the
frequency-based layout reduces picking time to approximately three minutes; Al-driven
inventory control ensures product availability; and on-site rider dispatch eliminates idle
transition time.

Moreover, this delivery speed results in operational efficiency at the store level. High order
density enables each dark store to process about 2,500 orders per day on average, helping keep
operating costs below 10% of total company revenue as of April 2023 (Anderson &
Balasinorwala, 2025). This cost-to-revenue ratio suggests that speed has been achieved without
proportionate cost inflation, demonstrating that Zepto’s operational model balances
responsiveness with cost discipline.

Collectively, these indicators demonstrate that Zepto’s delivery performance is both fast
and operationally sustainable, supporting scalable expansion across dense urban markets.
3.3.2. Financial efficiency and market growth

Zepto’s dark store model demonstrates strong financial efficiency, which is demonstrated
by an outstanding positive pattern in revenues. At the store level, approximately 70% of dark
stores achieve EBITDA positivity after a relatively short operating period (Gupta & Shinde,
2024). This indicates that most stores are able to cover their operating costs and generate
earnings fairly quickly as order volumes increase, thanks to improved cost efficiency and lower

initial investment compared to earlier expansion phases.
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At the corporate level, Zepto revenue rose to $1.3 billion in FY25, up sharply from $500
million in FY24 and more than five times higher than the $230 million recorded in FY23,
underscoring the scalability of its network-driven model (Anderson & Balasinorwala, 2025).
The fivefold increase in store count within two years underscores the operational
reproducibility of the dark store model, suggesting that performance is not dependent on
isolated flagship locations but embedded in systemic design.

In terms of market expansion, although Zepto was founded relatively recently in 2021, its
scale has grown rapidly over a short period. In 2023, the company operated approximately 200
dark stores across major Indian metropolitan areas (Lambiwala, 2023). By 2025, this number
had increased fivefold to around 1,000 dark stores spanning more than 10 key metro cities,
including Mumbai, Delhi NCR, and Bengaluru. Alongside this expansion, Zepto employs over
5,600 staff and has articulated plans to further extend its operations into smaller cities
(Anderson & Balasinorwala, 2025). By 2025, its estimated market shares in India’s quick-
commerce sector (valued at roughly USD 7 billion) is approximately 25%, positioning Zepto
among the top three industry players (Anderson & Balasinorwala, 2025; Sharma, 2025). This
market positioning indicates that the dark store network has translated operational efficiency
into competitive advantage within a capital-intensive and highly contested industry
environment.

Swiggy Instamart (~25%)

Others (~7%)

Zepto (~25%)

Blinkit (~43%)

Figure 2. Quick commerce market share in India (2025)
Source: Sharma (2025)
3.3.3. Customer experience and brand reputation
Reliable ultra-fast delivery has significantly enhanced customer satisfaction and brand
positioning around the “10-minute delivery” promise. As of August 2025, Zepto served

approximately 16 million monthly transacting users and fulfilled roughly 1.5 million daily
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orders as of June 2025 (Anderson & Balasinorwala, 2025). The scale of active users suggests
that ultra-fast delivery has evolved from a novelty-based value proposition into a routine
consumption behavior embedded in urban lifestyles.

Zepto’s Net Promoter Score (NPS) peaked at around 85 and has remained consistently
high, while its week-on-week user retention rate exceeds 50% (Anderson & Balasinorwala,
2025). Sustained high NPS levels indicate service reliability rather than sporadic peak
performance. In quick commerce, where switching costs are minimal and price competition is
intense, retention above 50% suggests that operational speed and fulfililment accuracy have
translated into durable customer loyalty.

From a strategic perspective, these customer-level outcomes reinforce demand
predictability, which in turn stabilizes order density at the store level. This creates a reinforcing
feedback loop: reliable speed drives repeat usage; repeat usage sustains high order volumes;
and high order volumes improve asset utilization and cost efficiency.

4. Implications for logistics companies in Vietnam
4.1. Urban last-mile delivery in Vietnam: Current landscape and key characteristics

Defined as the final stage of goods movement from fulfillment facilities to end consumers,
urban last-mile delivery has emerged as a critical component of Vietnam’s logistics system. In
Vietnam, the performance of urban last-mile delivery is shaped by a combination of
accelerating e-commerce demand, infrastructure limitations, market fragmentation and
increasingly demanding consumer expectations, creating both efficiency challenges and
opportunities for innovation in urban logistics and making last-mile delivery a focal point for
evaluating emerging fulfillment models such as dark stores (Everbest Logistics, 2025).

4.1.1. Rapid growth of e-commerce and rising last-mile demand

Vietnam's e-commerce sector achieved 36 billion US dollar gross merchandise value
(GMV) in 2024, with major platforms like Shopee and Lazada accounting for 16 billion US
dollars, driving explosive last-mile demand concentrated in Ho Chi Minh City, Hanoi, Da Nang,
and Can Tho (ITS Global, 2025). High population density and large transaction volumes create
scale advantages yet intensify pressure for quick delivery. Dark stores can address this by
enabling hyperlocal fulfillment within dense urban catchments, reducing system-wide last-mile
strain.

4.1.2. Cost intensity and operational complexity of the last mile

Last-mile delivery accounts for 40-55% of total logistics costs in Vietnam due to

fragmented routes, small order sizes, frequent stops and flexible scheduling, with labor

comprising 60-70% of expenses and failed delivery rates of 5-15 percent further exacerbating
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costs (Everbest Logistics, 2025). Dark stores mitigate these through consolidated neighborhood
inventory, shortening routes and improving pick efficiency (Khan, 2025).
4.1.3. Urban traffic congestion and infrastructure constraints

Urban last-mile delivery in Vietnam is significantly affected by traffic congestion, limited
parking, road capacity and complex inner-city layouts. Although Vietnam has made progress
in developing transport infrastructure, uneven road quality and limited logistics-friendly urban
planning continue to constrain last-mile performance in major cities, while ad-hoc facilities
like dark stores lack integration with transport networks (VLR.vn, 2026).
4.1.4. Market fragmentation and competitive delivery ecosystem

The Vietnamese last-mile delivery market is highly fragmented, valued at USD 1.6 billion
for e-commerce platforms, led by 3PL providers like GHN, GHTK, Viettel Post with extensive
delivery networks across urban areas and large e-commerce platforms such as Shopee, Lazada
and Tiki increasingly investing in automated sorting centers and data-driven route optimization
(Ken Research, 2025). This competitive environment, though offering faster delivery times,
improved tracking and enhanced customer communication, may also lead to fragmentation. As
to address this issue, dark stores enable end-to-end control over fulfillment-delivery integration,
reducing 3PL dependency (Adsule, 2025).
4.1.5. Evolving consumer expectations and service standards

Urban consumers in Vietnam have become increasingly sensitive to delivery speed,
reliability and convenience. They demand same-day delivery, real-time tracking, flexible
windows, and easy returns, reflecting both global e-commerce trends, advanced system
requirements and intensified platform competition (Ken Research, 2025). Dark stores support
these through rapid 10-15 minute fulfillment capacity, meeting rising speed expectations seen
in India's quick commerce evolution (Badola, 2025).
4.2. Overview of logistics companies in Vietham

Vietnam’s last-mile delivery ecosystem is characterized by a dual structure comprising
third-party logistics (3PL) providers and platform-owned fulfillment arms, with 3PL firms
currently handling approximately 70% of e-commerce parcels nationwide, reflecting their
dominant role in scale-driven parcel distribution (Ken Research, 2025). Leading providers
include Giao Hang Nhanh (GHN, established in 2013), which commands roughly 30% of the
urban market through the deployment of Al-based route optimization and same-day delivery
services; Giao Hang Tiét Kiém (GHTK), recognized for its cost-competitive standard delivery

solutions; and Viettel Post, which leverages an extensive infrastructure network of 1,300 post
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offices and 20,000 riders to enable six-hour inter-city delivery (Vietstock, 2025; Uyen et al.,
2023).

Parallel to the 3PL segment, major e-commerce platforms have increasingly invested in
proprietary logistics capabilities. Shopee, which records approximately 172 million monthly
visits and operates through ShopeeExpress, alongside Lazada Logistics and TikiNOW, has
expanded sorting center capacity in response to the rapid growth of Vietnam’s quick commerce
market, valued at approximately $819 million in 2025 (TMO Group, 2025; Mordor Intelligence,
2025). However, despite these investments, platform-owned fulfillment networks remain less
extensive than established 3PL coverage. Emerging actors such as Bach Hoa Xanh Now and
GrabExpress are also experimenting with hyperlocal delivery models (Brandsvietnam.com,
2022).

This dual configuration reflects an ongoing transition toward more localized and
technology-enabled fulfillment strategies. While 3PL firms contribute extensive operational
reach and delivery capacity, platform-based actors continue to expand their proprietary
logistics capabilities in response to growing quick commerce demand. Within this context,
consolidated, neighborhood-based models such as dark stores may represent a logical extension
of current market dynamics, particularly in enabling shorter delivery windows comparable to
the 10-15 minute benchmarks observed in quick-commerce systems like Zepto’s.

4.3. Applicability of the dark store model to Vietnam’s context

Based on section 4.1, Vietnam’s urban last mile delivery is shaped by rapid e-commerce
growth in major cities, high delivery cost intensity, fragmented delivery networks and
increasing consumer expectations for fast and reliable service under constraints of congestion
labor intensive operations and limited logistics oriented urban infrastructure. These conditions
indicate a clear need for fulfillment models that can shorten delivery distances and improve
last mile efficiency.

Compared with India, Vietnam shares key demand side similarities including high urban
density, frequent small order volumes and strong demand for same day delivery which
underpin the success of quick commerce platforms such as Zepto in Indian metropolitan areas
(Khan, 2025; Berrywise, 2025). However important differences emerge in execution maturity.

In India, dark stores are deployed as a strategic component of an integrated quick
commerce system supported by advanced demand forecasting, real time inventory visibility
and tightly coordinated last mile routing. By FY?2025, leading platforms such as Blinkit,
Swiggy Instamart, and Zepto collectively operated several thousand dark stores across major

metro and Tier-11 cities, with individual networks exceeding or approaching 1,000 locations.
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These micro-fulfillment centers typically span 600-1,200 square feet, stock approximately
1,200-2,000 high-velocity SKUs, and handle several hundred orders per day, enabled by Al-
driven demand forecasting and real-time inventory management systems. Industry estimates
further indicate that India’s hyperlocal delivery market expanded at an annual rate exceeding
50 percent between FY2021 and FY2025, driven by rising consumer expectations and large-
scale investment in technology-enabled fulfillment infrastructure (Adsule, 2025).

This integrated model has enabled consistent sub-15-minute delivery performance across
dense urban catchments, while improving inventory turnover and last mile productivity.

In contrast, dark store adoption in Vietnam tends to remain implementation driven rather
than systemically integrated, as it operates within an urban last mile environment characterized
by infrastructure constraints and market fragmentation, which limit coordination with delivery
partners and create challenges for consistent service performance.

Within this context Zepto is selected as the focal case not because of network scale but
because it represents a leading pure play quick commerce model in which dark stores constitute
the core operational backbone rather than a supplementary channel. Therefore, studying Zepto
is relevant not for direct replication but for understanding how dark stores can evolve from ad
hoc facilities into strategically integrated micro fulfillment networks adapted to Vietnam’s
urban logistics constraints.

4.4. Strategic lessons & recommendations for logistics companies in Vietnam
4.4.1. Strategic lessons from Zepto’s dark store model

a. Network design and proximity as primary drivers of last-mile efficiency

A key lesson from Zepto’s experience is that last-mile performance is fundamentally
shaped by spatial network design rather than solely by delivery speed or labor intensity. Zepto’s
hyperlocal dark store network significantly reduces delivery distance and time by embedding
micro-fulfillment facilities within high-demand urban neighborhoods. This demonstrates that
proximity-based fulfillment infrastructure can be more effective than centralized warehousing
in dense urban environments.

For Vietnam, where last-mile delivery costs account for a disproportionately high share of
total logistics expenses and urban congestion constrains delivery efficiency, the strategic
deployment of micro-fulfillment facilities could substantially improve delivery speed and
reduce operational costs. However, the optimal density and scale of dark store networks must
be calibrated to local demand patterns, real estate costs, and order volumes rather than pursuing
aggressive expansion.

b. Integration of technology and operations as a critical success factor
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Zepto’s operational effectiveness is not derived solely from physical infrastructure but
from the tight integration of technology with inventory management, demand forecasting, and
delivery coordination. Al-driven demand forecasting, real-time inventory visibility, and
automated replenishment systems enable Zepto to sustain high service levels under extreme
time constraints.

This highlights a crucial lesson for logistics companies in Vietnam: dark stores cannot
function effectively as isolated facilities without advanced digital capabilities. Investments in
data analytics, real-time inventory systems, and integrated order management platforms are
prerequisites for achieving the operational benefits associated with dark store models.

c. Curated assortment and operational simplicity over breadth of selection

Another strategic insight from Zepto’s model is the deliberate limitation of SKU
assortments to high-velocity products. By prioritizing operational simplicity and inventory
turnover over product variety, Zepto reduces complexity and enhances fulfillment speed.

For Vietnam’s logistics and retail sectors, this suggests that dark stores should not attempt
to replicate traditional supermarket assortments. Instead, they should focus on high-demand
categories aligned with urban consumption patterns, thereby improving inventory efficiency
and reducing spoilage risk.

d. Economic viability dependent on order density and urban demand concentration

Zepto’s financial performance illustrates that the dark store model is economically viable
only under conditions of high order density and concentrated urban demand. Despite
operational efficiencies, the model remains capital-intensive and vulnerable to thin margins.

This implies that in Vietnam, dark stores are more suitable for major metropolitan areas
such as Hanoi and Ho Chi Minh City, where population density and e-commerce demand can
support sufficient order volumes. Expansion into smaller cities should be approached
cautiously and supported by hybrid fulfillment models rather than full-scale dark store
networks.

4.4.2. Recommendations for logistics companies in Vietnam

a. Strengthening digital infrastructure and data-driven capabilities

The effectiveness of dark store networks is fundamentally dependent on digital
infrastructure and advanced data analytics. Therefore, logistics companies in Vietnam should
prioritize investments in integrated information systems that connect demand forecasting,
inventory management, order processing, and last-mile delivery operations.

In particular, firms should enhance predictive analytics capabilities to anticipate demand

fluctuations at the micro-geographical level, thereby reducing stockouts and overstocking risks.
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Real-time inventory visibility across decentralized facilities is equally critical to ensuring
synchronization between supply and demand. Furthermore, integrated order orchestration
platforms can improve coordination between dark stores and delivery fleets, enabling dynamic
routing and workload optimization.

Without such digital foundations, dark stores may exacerbate operational fragmentation
and inefficiency rather than generating the intended improvements in last-mile performance.

b. Organizational transformation and capability development

The implementation of dark store models requires not only technological and
infrastructural changes but also organizational transformation. Logistics companies in Vietnam
should develop new capabilities in micro-fulfillment operations, data analytics, and cross-
functional coordination.

This involves redesigning internal processes to support decentralized decision-making,
training personnel to operate data-driven systems, and strengthening collaboration between
logistics, IT, and commercial departments. Furthermore, enhanced coordination with delivery
partners and gig-economy platforms is essential to maintaining service reliability in Vietnam’s
labor-intensive last-mile environment.

c. Selective and data-driven deployment of dark stores

Another key recommendation is the selective deployment of dark stores based on rigorous
spatial and demand analysis. Instead of maximizing network size, logistics companies should
focus on identifying urban zones where population density, purchasing power, and order
frequency justify the economic viability of micro-fulfillment facilities.

In Vietnam, major metropolitan areas such as Hanoi and Ho Chi Minh City represent the
most suitable initial markets for dark store implementation. Within these cities, firms should
adopt a micro-zoning approach that accounts for traffic conditions, real estate constraints, and
consumer behavior patterns. By aligning facility location decisions with empirical data,
logistics companies can avoid the pitfalls of overexpansion and ensure that dark stores generate
measurable improvements in service performance and cost efficiency.

d. Development of hybrid fulfillment architectures

A primary recommendation is the adoption of hybrid fulfillment architectures that
integrate centralized warehouses, traditional retail networks, and micro-fulfillment facilities.
Instead of replacing existing logistics structures, dark stores should be embedded within
broader distribution systems to complement rather than disrupt traditional supply chains.

Such hybrid models enable logistics companies to exploit the advantages of proximity-

based fulfillment in high-density urban areas while retaining the economies of scale offered by
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centralized warehousing. In the Vietnamese context, where demand intensity varies
significantly across urban zones, hybrid architectures provide a flexible mechanism to balance
speed, cost efficiency, and scalability. Moreover, this approach allows firms to gradually
experiment with dark store deployment without exposing themselves to excessive financial and
operational risks.

e. Optimization of inventory strategy and product assortment

Logistics companies in Vietnam should also reconsider traditional inventory strategies
when implementing dark store models. Rather than replicating broad retail assortments, dark
stores should prioritize high-velocity and high-demand product categories that reflect urban
consumption patterns.

This curated assortment strategy not only reduces operational complexity but also
enhances inventory turnover and picking efficiency. Additionally, demand-driven assortment
planning can minimize spoilage risks, particularly for perishable goods, and improve overall
profitability. Over time, logistics companies can refine their assortment strategies through
continuous data analysis and customer behavior insights.

f. Phased implementation and risk management

Finally, logistics companies should adopt a phased implementation strategy that allows for
continuous learning and risk mitigation. Pilot projects in selected urban zones can serve as
testing grounds for evaluating the operational and financial viability of dark store models.
Based on performance metrics such as delivery time, cost per order, and customer satisfaction,
firms can gradually scale up their networks while adjusting their strategies.

This incremental approach reduces exposure to capital-intensive investments and enables
logistics companies to adapt dark store models to Vietnam’s evolving urban logistics landscape.
Ultimately, the successful adoption of dark stores depends on the alignment of physical
infrastructure, digital systems, and organizational capabilities within a coherent long-term
strategy.

5. Conclusion

This study examined dark stores as a solution to urban last-mile delivery challenges
through the case of Zepto and assessed their implications for logistics companies in Vietnam.
The findings show that dark stores can significantly improve delivery speed, operational
efficiency, and service reliability by reducing delivery distance and integrating technology-
driven inventory and fulfillment systems. However, the Zepto case also highlights structural
limitations, including high operating costs, thin profit margins, and restricted scalability

beyond dense urban areas, indicating that dark stores are not a universally applicable model.
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In Vietnam, dark stores have potential to address key last-mile inefficiencies such as
congestion, fragmented networks, and rising consumer expectations. Nevertheless, their
adoption should be strategic and adaptive rather than replicative, emphasizing hybrid
fulfillment models, selective deployment in high-demand urban zones, and strong digital
capabilities. The study suggests that the effectiveness of dark stores depends not only on firm-
level strategies but also on supportive regulatory frameworks and urban planning.

Overall, dark stores represent a transformative but context-dependent innovation in urban
logistics. Their successful integration into Vietnam’s logistics ecosystem requires coordinated
efforts among businesses and policymakers, as well as further empirical research to evaluate

their long-term economic and urban impacts.
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