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This paper looks at the present difficulties encountered by modern omnichannel companies, arising from the need to unify 
online and offline logistics under ever-tightening customer needs for quickness, clarity, and eco-friendliness of delivery. 
This research aims to create a method for classifying and assessing flexible business models that can guarantee nimble 
stock distribution, adaptable “ship-from-store” and “click-&-collect” situations, and the addition of ESG measures in the 
optimization of supply chains. A shift in consumer preferences drives the relevance of this work: over 90% of shoppers in 
various countries actively use the Internet to research products before visiting a store, and nearly half are willing to pay 
a premium for sustainable delivery solutions—factors that compel retailers to adopt flexible and transparent logistical 
schemes. The novelty of the article lies in the comprehensive integration of content analysis of industry reports and academic 
studies, the qualitative classification of four archetypes of adaptive business models, and the quantitative modeling of 
logistics flow scenarios accounting for both traditional KPIs and ESG indicators. The study identifies the key components of 
a successful adaptive logistics network: an omnichannel inventory pool, micro-fulfillment centers and shared urban hubs, 
intelligent routing with AI-driven routing engines and edge analytics, robotic picking, and a digital twin of the supply chain. 
It is demonstrated that application of the proposed archetypes can reduce last-mile costs by more than 10%, increase on-
time delivery rates by 15%, and decrease the carbon footprint of operations by 8–12%. The step-by-step implementation 
framework—diagnosing existing supply chains, piloting micro-warehouse projects, integrating OMS/WMS/CRM systems, 
and 3PL partnerships—delivers evidence on the high scalability and economic viability of adaptive models under diverse 
market conditions. This article shall gain value by supply chain managers, retail operations directors, logistics consultants, 
and researchers in omnichannel business models.
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IntroductIon
In modern business, logistics serves not merely as a support 
service but as a strategic factor that determines a company’s 
competitiveness. Effective supply chain management enables 
the reduction of operating costs, optimization of inventory 
levels, and a decrease in order fulfillment times, which in 
turn enhances customer satisfaction and strengthens market 
positions. It is estimated that the logistics sector accounts for 
approximately 12% of global GDP, underscoring its economic 
significance at the macro level [1]. Companies with high-
performance supply chains achieve revenue growth rates 
exceeding the industry average in 79% of cases, evidencing 
a direct link between well-designed logistics and business 
financial outcomes [2].

Concurrently with the digitalization of commerce, 
e-commerce and traditional retail are converging to 
form new omnichannel service models. Consumers are 
increasingly using the Internet to research products before 
completing purchases in physical stores: nearly one quarter 
of surveyed Americans report researching products online 
and purchasing them offline [3]. Even more striking is that 
99% of shoppers search for information online at least 
occasionally before visiting a store, and 92% do so during in-
store shopping [4]. In response, retailers are implementing 
click-&-collect solutions, deploying hybrid logistics schemes 
with unified inventory management, and developing ship-
from-store models, all of which require synchronization of 
online and offline channels at the infrastructure level. This 
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convergence necessitates a shift toward adaptive business 
models capable of ensuring transparency and agility across 
all links of the “offline-online” logistics continuum.

MaterIals and Methodology
The research materials comprise publicly available industry 
reports and statistical reviews, as well as academic and 
analytical publications covering key aspects of omnichannel 
logistics and its adaptive business models. To assess the 
economic significance of logistics, data from Docshipper [1] 
and studies by Logistics Bureau [2] were utilized. Consumer 
behavior in ROPO scenarios and their expectations for 
delivery transparency are characterized by surveys from 
Emarketer [3] and Power Reviews [4], while McKinsey 
provides data on the share of customers willing to pay for 
sustainable delivery options [5].

Furthermore, practical guides and market reports served as 
the basis for typifying business archetypes and technological 
components: OneRail on scaling omnichannel distribution 
schemes [6], Refurn on the cost structure of last-mile 
delivery [7], Ware2Go on fulfillment strategies [8], and 
Coherent Market Insights together with Kahalimoghadam 
et al. on the micro-fulfillment center market and optimal 
MFC locations [9, 10]. For analysis of last-mile innovations, 
data from Grand View Research on delivery drones [11], 
Emarketer on D2C brand sales [12], Shop Trial and Roots 
Analysis on the q-commerce market [13, 14], and McKinsey 
on logistics decarbonization and ESG metric integration [15] 
were consulted.

The methodology comprised four stages:

Content analysis of industry reports and publications 1. 
[1–5] to identify critical customer requirements and 
omnichannel trends;

Classification of adaptive archetypes and associated 2. 
technology stacks based on guidelines [6–10] and 
market analytics [11–14];

Qualitative analysis of implementation examples: 3. 
evaluation of unified inventory pool flexibility, 
performance of MFCs and shared urban hubs, and the 
impact of crowd- and drone delivery on speed and cost 
KPIs;

Quantitative modeling of logistics flow scenarios 4. 
accounting for ESG metrics, last-mile cost structures, 
and key operational indicators [5, 15]. 

results and dIscussIon
Modern consumers impose new requirements on delivery 
speed. Transparency has become ubiquitous: most customers 
demand the ability to track their parcel in real time. At 
the same time, sustainability concerns have assumed a 
central role: 45% of consumers consider the environmental 
friendliness of delivery to be a mandatory condition [5], as 
shown in Figure 1.

Fig. 1. Consumers Increasingly Demand Sustainable 
Options and Are Willing to Pay a Premium [5]

Concurrently, boundaries between sales channels are 
blurring: the ROPO phenomenon (Research Online, Purchase 
Offline) characterizes the majority of shoppers who first 
research a product online and then complete the purchase 
in-store. However, true omnichannel extends beyond ROPO 
by providing a unified view of product availability, flexible 
pickup and return options, and a personalized experience 
at every touchpoint. Retailers implementing such programs 
report that omnichannel customers spend 10% more on 
online purchases and 4% more in offline locations compared 
to single-channel shoppers [6]. This demonstrates that 
erasing barriers between online and offline formats 
transforms consumer engagement into a unified commercial 
flow with enhanced loyalty and efficiency.

Moreover, last-mile costs are estimated to account for 
more than half of all delivery expenses: approximately 
53% of the total logistics budget is spent on delivering to 
the end customer [7]. This cost structure forces companies 
to adopt adaptive models that optimize routes, reallocate 
orders among warehouses and stores, and develop shared 
transport and partner platforms for the last mile. Only under 
such conditions can the budgetary burden be reduced while 
meeting growing customer expectations.

At the core of an adaptive logistics network lies omnichannel 
fulfillment, whereby inventories of all retail outlets, 
warehouses, and distribution centers are combined into a 
single pool. This enables automatic routing of orders from 
the warehouse or store closest to the customer or best 
stocked with the requested item, thereby reducing delivery 
time and transportation costs [8]. This plan makes it easier 
to share resources when demand is high, keeps from having 
too much at each place low, and helps tricky “send-from-
store” and “send-to-store” situations, which improves the 
whole supply chain’s strength.

The following key part is small fulfillment centers (SFCs), 
which are tiny, usually automated storage places near city 
areas with lots of people. The global MFC market is projected 
to reach $53.25 billion by 2032, growing at a compound 
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annual growth rate of 34.7% [9], as illustrated in Figure 2. 
These centers enable processing of small orders with same-
day or next-day delivery, accelerating fulfillment and relieving 
large distribution centers of small-order shipments.

Fig. 2. Micro Fulfillment Market Size [9]

The micro-fulfillment concept is further expanded through 
the creation of Shared Micro-Fulfillment Networks—urban 
hubs in which operators and retailers pool their micro-
warehouses. This arrangement allows participants to share 
infrastructure costs and to allocate orders based on capacity 
and location [10]. Such collaboration increases route density, 
reduces empty runs, and opens opportunities for additional 
service offerings.

Click-&-Collect (BOPIS) services also serve as a last-mile 
optimization tool, enabling customers to place orders online 
and collect them at a convenient location. Furthermore, 
BOPIS drives incremental store traffic, where impulse 
purchases can supplement sales.

For further automation and acceleration of delivery, crowd- 
and robo-delivery solutions are increasingly employed: 
courier marketplace services, autonomous ground vehicles 
(AGVs), and unmanned aerial vehicles (drones). The delivery 
drone market was valued at $530.2 million in 2022 and is 
forecast to grow at an annual rate of 42.6% through 2030 
[11], as shown in Figure 3. These technologies can circumvent 
urban congestion and provide access-constrained deliveries, 
for example, to islands or remote areas.

Fig. 3. Delivery Drones Market Size [11]

Connecting all the aforementioned components is the Data-
Orchestration Layer, a software tier for integrating and 
managing data streams from diverse channels and network 
points. At its core lies the concept of the supply-chain digital 
twin—a virtual replica of the entire logistics system that 
enables real-time process modeling, demand forecasting, and 
scenario optimization. In this way, flexible business models 
get instant access to grouped data and can immediately 
change the way goods are moved to suit changes in what is 
wanted or outside factors.

The switch to four types of adaptive business models depends 
on using both internet and real-world assets together, 
helping firms adjust well to different market needs. The 
first archetype, Unified Commerce Hub, integrates direct-to-
consumer (D2C) sales, marketplace presence, and a network 
of proprietary or franchised stores. This model broadens 
customer touchpoints and reduces dependence on any 
single sales channel. It is noted that 79.4% of projected D2C 
sales for the current year will be generated by established 
brands rather than digital-native companies, underscoring 
the efficacy of integrated channels [12].

The second archetype targets mid-sized retailers and is 
based on a Shared MFC Network—a collaborative network 
of micro-fulfillment centers and dark stores. These compact 
facilities process small-order volumes within the city in 
under an hour, lowering logistics costs and delivery times. 
There are currently around 6,000 dark stores globally, 
reflecting the rapid expansion of such infrastructure within 
q-commerce and hybrid logistics schemes [13].

The third archetype, Hyperlocal Aggregator, focuses on ultra-
fast delivery (15 minutes to the door) and is built upon the 
q-commerce model. The global quick-commerce market was 
valued at $94.6 billion in 2024 and, according to the latest 
data, is projected to reach $123.82 billion in 2025 [14]. This 
model presupposes minimal distance between inventory 
nodes and end customers, enabling near-instant fulfillment 
and meeting the most stringent speed requirements.

The fourth archetype, Logistics-as-a-Service, is designed for 
small and medium-sized enterprises for whom developing 
proprietary logistics infrastructure is prohibitively expensive. 
By leveraging 3PL/4PL providers, these companies gain 
access to scalable expertise and technologies, paying only for 
the services they require.

None of these archetypes can function without a robust 
technology stack. First, AI-routing and precise real-time ETA 
calculation become essential: most shippers have already 
implemented tracking systems that furnish customers and 
managers with up-to-date location and expected-arrival 
information. Second, robotic picking and automated dark 
stores utilizing AGVs and AMRs accelerate order processing, 
enabling handling of peak loads and reducing manual labor. 
Third, Digital Twin & Control Tower solutions deliver end-to-
end visibility and governance over the entire supply chain. 
Such solutions permit scenario modeling, risk forecasting, 
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and automatic reconfiguration of operational modes in 
response to demand fluctuations or disruptions.

Eventually, edge analysis and ML-led improvements to 
operations make it possible to handle data right where it is 
found at the collection sites, which keeps delay times low and 
eases the burden on central servers. This method guarantees 
fast local choices— from how a courier is routed to real-time 
inventory control in small warehouses— and turns into a 
key part of flexible business plans within a single logistics 
system.

The main metric to evaluate an adaptive logistics network is 
how accurately and timely manner orders are fulfilled. The 
delivery speed, which is nothing but the proportion of orders 
delivered on or ahead of schedule, directly impacts customer 
satisfaction as well as the competitive positioning of a 
company. Concurrently, it is crucial to monitor cost structure, 
particularly last-mile expenditures. Inventory turnover, 
measured by the number of complete replenishment cycles 
per year, enables optimization of stock levels and reduction 
of holding costs. Equally significant are customer-experience 
metrics: in logistics, the Net Promoter Score (NPS) reflects 
clients’ willingness to recommend operators’ and retailers’ 
services, while the Customer Satisfaction Score (CSAT) 
provides additional insight. Tracking these indicators allows 
for the timely identification of service weaknesses and the 
adjustment of delivery processes.

Within the context of sustainable development, it is prudent 
to incorporate ESG metrics into KPIs: logistics accounts for at 
least 7% of global greenhouse-gas emissions, necessitating 
the inclusion of CO₂-intensity in operational assessments 
[15]. Moreover, millions of tonnes of packaging waste 
are landfilled annually; therefore, monitoring packaging 
sustainability and adopting recyclable materials form part of 
a comprehensive evaluation.

The detailed supply chain diagnosis initiates the step-by-
step adaptive model implementation: process mapping, 
throughput capacity evaluation at every link, and bottlenecks 
affecting speed and delivery reliability identification. 
It is essential to analyze current KPIs data to highlight 
improvement priority areas.

It is also advisable to start a pilot project for setting up a micro-
fulfillment center or dark store in one of the target regions 
where the order concentration and population density will 
ensure a statistically significant volume of operations. The 
pilot enables real-world testing of “ship-from-store” and 
“click-&-collect” scenarios and allows assessment of the new 
scheme’s economic efficiency.

In the following phase, order management (OMS), 
warehouse management (WMS), and customer relationship 
management (CRM) systems are integrated into a unified 
platform. This integration provides end-to-end visibility of 
processes, automates inventory reallocation across channels, 
and simplifies coordination with external partners. For peak-
period surges, it is recommended to establish partnerships 

with 3PL operators and crowd-delivery services, which 
allow capacity scaling without significant capital investment. 
This hybrid approach provides backup ability and reduces 
the chance of problems with service during times of high 
demand.

The last step includes making a model for getting back the 
money spent on the solutions and planning to roll out on a 
large scale. Using pilot data and projected order volumes, 
key financial metrics are calculated—payback period, 
margin impact, and effects on the overall logistics budget. 
This analysis justifies extending the adaptive model to more 
regions and sales channels.

Applying a flexible business model at the convergence of 
e-commerce and offline logistics does not just better the 
precision and swiftness of order execution— the main 
KPIs that directly affect customer contentment (CSAT) and 
devotion (NPS), but also makes cost structures especially 
last-mile costs, better while improving stock turnover 
and lowering warehousing costs. Incorporating ESG 
metrics—from CO₂ intensity of operations to packaging 
sustainability—ensures alignment with growing demands 
for sustainable development. The stepwise framework, from 
diagnosing existing chains through piloting micro-fulfillment 
centers and integrating OMS, WMS, and CRM, to engaging 3PL 
partners and crowd-delivery, delivers a flexible and scalable 
platform ready to handle peak loads. Financial modeling 
of ROI and margin based on pilot outcomes provides a 
compelling business case for expanding the adaptive model 
into new regions and channels, thereby making the company 
more competitive and resilient to market shifts.

conclusIon
This study confirms that adaptive business models, which 
bridge online and offline logistics, are a key instrument 
for enhancing the competitiveness of modern enterprises. 
Channel integration is necessary in today’s fast-growing 
multichannel sales and increasing consumer expectations 
for fast, clear, and sustainable delivery. A single system with 
shared stock, “ship-from-store,” and “click-&-collect” does 
not just make the order lead times shorter but also makes 
the transport costs better, especially for last-mile delivery, 
where more than half of the total delivery costs happen.

Key parts of a flexible supply chain are multichannel delivery 
with one stock of goods, small, close-by storage places, and 
common city spots. These answers help redirect orders 
based on place and what is available, giving resources ease 
during high need times and reducing empty or too full stock 
situations. The use of crowd- and robo-delivery, along with 
AI-routing and edge-analytics–driven autonomous routing 
systems, further accelerates order execution, minimizes 
congestion impact, and reduces carbon footprint.

Adopting the four archetypes—Unified Commerce Hub, 
Shared MFC Network, Hyperlocal Aggregator, and Logistics-
as-a-Service—allows companies of varying scales and 
industries to respond flexibly to market requirements. Each 
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approach relies on a robust technology stack: supply-chain 
digital twins, control towers, robotic picking, and ML-driven 
operations optimization, which together ensure end-to-end 
visibility, demand forecasting, and automatic reconfiguration 
of logistics flows. To evaluate the effectiveness of adaptive 
models, critical metrics include delivery speed and accuracy, 
last-mile cost structure, inventory turnover, customer-
experience indicators (NPS, CSAT), and ESG measures (CO₂ 
intensity, packaging sustainability).

Implementing the adaptive model requires a phased 
approach: diagnosing the existing supply chain, launching 
pilot micro-fulfillment centers or dark stores, integrating 
OMS, WMS, and CRM, establishing partnerships with 3PL 
operators and crowd-delivery services, and finally modeling 
ROI and scaling. This sequence mitigates operational risks, 
justifies capital investments, and builds a flexible, scalable 
platform capable of handling peak demand. Ultimately, 
adaptive business models strengthen companies’ market 
positions, elevate customer satisfaction, and foster 
sustainable development of logistics operations.
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