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Abstract

This article presents the effectiveness of introducing artificial intelligence
capabilities into warehouse operations, which operations are appropriate to
transfer to artificial intelligence, as well as ways to robotize and optimize
operations. Analytical information is provided on artificial intelligence
technologies and companies that provide them, smart warehouses, and their
share in the global market.
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Introduction

With the introduction of artificial intelligence (Al), business processes have
begun to change significantly and have opened up new opportunities for
companies. Al is being used in various industries such as finance, retail,
healthcare, and transportation. The main advantage of artificial intelligence is its
ability to process and learn from large amounts of data, which allows businesses
to make more informed and effective decisions.

In simple terms, Al - Artificial Intelligence - is the ability of computer systems
to self-learn and perform narrow-profile tasks that were previously solved only
by humans. Al repeats the intellectual behavior of people, but never gets tired,
does not experience emotions, and does not make mistakes.
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Neural networks and artificial intelligence technologies in business are one of
the most promising and rapidly developing areas. It is difficult to assess the
business potential of Al. Companies that implement neural networks and
machine learning (Machine learning — ML) technologies increase profits,
improve performance, demonstrate competitiveness and efficiency in the
market.

In practice, the following tasks are performed using artificial intelligence:

> solving daily problems and automating processes;

ensuring cybersecurity, protecting against data breaches and fraud;
optimize production to reduce energy and raw material costs;

predicting trends, demand, and audience behavior;

content creation, creators;

V VYV V V

customer service, improving customer experience.

This article aims to examine the possibilities of using artificial intelligence in
the logistics sector, in particular, warehousing, and the specific tasks it can
facilitate.

Literature Review

In his article "Possibilities of introducing artificial intelligence in business", V.
Yurchenko cited the following areas as the main directions for introducing
artificial intelligence in business:

- process automation;

- data analysis and forecasting;

- personalize customer experience;

- improve risk management and safety;

- increase productivity and optimize resources.

Examples of successful implementation of artificial intelligence in various
sectors include companies successfully applying Al in the retail sector of both
transport and logistics and sales channels [1].

In her article “The Role of Artificial Intelligence in Logistics: Efficiency,
Challenges and Solutions,” Khoroshilova Tatyana Nikolayevna describes the
implementation of artificial intelligence (Al) in the company McKinsey in
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collaboration with CU Worldwide and its results. She notes that the
implementation of artificial intelligence has led to significant improvements, in
particular, the implementation of the Ecu360 platform has allowed to increase
the efficiency of customer service by 25%, reduce transaction processing time
and increase operational efficiency. It is noted that automation processes using
artificial intelligence can control prices faster and more accurately, as well as
increase the stability of flexibility and the resilience of companies to changes in
the global market [2].

Tretyachenko T.V., and Pozdnukhov D.S. in their article “Modern innovative
technologies and prospects for their implementation in domestic warehouse
logistics” highlighted the changing nature of the logistics sector in the Russian
Federation. They noted that there is currently a high demand for warehouses and
that the cost of their construction has increased from 14.1% to 18.3%. In
addition, the article presents the effectiveness of introducing artificial
intelligence into warehouse management and its distinction from automation.
The authors also highlighted the possibilities of using low-code platforms, which
currently allow reducing the development time of IT solutions by 90% [3].

In his scientific and practical article “Integration of Al and machine learning in
warehouse logistics - Global developments in Germany, the EU, the USA and
Japan”, the German logistics expert Konrad Wolfenstein clearly shows the
advantages of using artificial intelligence and machine learning in warehousing,
how it can optimize activities in the general logistics system and what its
effectiveness will be for companies. As an expert, he gave his opinions and
comments based on information obtained from practice.

The article is very broad and detailed because it covers the practical side. In
addition to the application of Al and ML capabilities in warehousing and supply
chain, it presents the experience of large companies in this area, in particular,
Amazon (USA), Alibaba (China), Deutsche Post DHL (Germany), Otto
(Germany), Hitachi (Japan), Walmart (USA), as well as regional differences in
countries such as Germany, the European Union, the USA and Japan [4].

In our opinion, the current state of technology and innovations, the development
of business, and the breadth of opportunities provide the opportunity to apply
artificial intelligence and machine learning in almost all aspects of business. At
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the same time, the use of artificial intelligence is becoming a necessity in the
logistics sector and warehousing, as it deals with large volumes of data.

A large number of scientific articles have been written on artificial intelligence
and machine learning. In this article, based on the latest published scientific
works and the opinions of experts in the field of logistics, we will try to provide
analytical results that will be useful for warehouse enterprises and retail
representatives operating in our republic.

Research Methodology

The methodological basis of the study is aimed at studying artificial intelligence
(AI) and machine learning (ML) technologies, analyzing their potential
application in the field of warehouse logistics. The methods of observation,
generalization, grouping, comparative analysis and theoretical interpretation
were used in the analysis process. The efficiency of warehouse use was assessed
using the observation method, and relevant conclusions were drawn using
abstract-logical thinking.

In addition, the scientific basis of the article is scientific articles, practical
foundations and opinions of foreign experts, analytical and statistical data from
specialists of mass-information and commercial platforms in the field of trade
in our country.

Analysis and Results

First, let's look at the main Al technologies in business. They include:

1. Machine learning (ML) is an artificial intelligence technique that allows
systems to improve their performance by training on large datasets. The main
difference between machine learning and standard algorithms is flexibility and
continuous development. The more data an algorithm collects, the more accurate
its analysis becomes.

2. Neural networks are the most common representatives of artificial
intelligence in business. In fact, this is software code that processes data and
simulates the functioning of the human brain. Neural networks are widely used
in design, marketing, copywriting, customer service, statistics, accounting,
industry, banking.
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3. Natural Language Processing (NLP) is a machine learning technology that
gives computers the ability to understand human language. Modern companies
have a huge amount of voice and text data - emails, messages, social media
feeds, video, audio, etc., and NLP technology is used to process all of this and
use it effectively for business.

4. Robotics — combining robotics and artificial intelligence, the business
includes robot hotel managers, merchandise pickers, and self-driving car drivers.
Robots with intelligence can precisely control, train, and improve their
performance.

Al and ML can offer enormous opportunities in logistics, and especially in
warehouse logistics. The logistics industry has extensive networks and generates
large amounts of data, which makes it an ideal application for Al. For example,
intelligent algorithms can predict future quantities, calculate optimal routes, and
manage complex warehouse processes. Self-learning systems can make
decisions faster and often more accurately than humans, especially when
processing large amounts of data in real time. Therefore, Al technologies are
used in modern warehouses in various areas, from inventory management to
order picking and warehouse transportation control.

Another important aspect is reducing errors and improving quality. Al-powered
image recognition systems can, for example, scan packages and check their
condition and dimensions upon receipt. Any damage or mislabeling of an item
is immediately detected. Such automated quality control ensures that problems
are addressed early in the process and are tracked throughout the entire supply
chain. In addition, Al learns over time: errors may appear at the beginning, but
thanks to machine learning techniques, image recognition is constantly
improved, further reducing the error rate.

Automation and robotics in the warehouse

A particularly attractive area for Al integration is automation using robotics in
warehouses. Modern warehouses increasingly rely on intelligent machines that
can move, lift, sort or pack, often controlled or supported by artificial
intelligence. These warehouse robots free up workers, especially from
physically demanding, monotonous or critical tasks.

248 |Page



Modern American Journal of Business,

Economics, and Entrepreneurship
ISSN (E): 3067-7203
Volume 01, Issue 07, October, 2025

Website: usajournals.org
This work is Licensed under CC BY 4.0 a Creative Commons
Attribution 4.0 International License.

AMERICAN JOURNALS

For example, there are autonomous warehouse vehicles, also known as FTS
(unmanned transport systems) or AMR (autonomous mobile robots). These
vehicles - from small, flat robots to automated forklifts - can autonomously
transport pallets, boxes or individual items from A to B. This is done through
sensors, cameras and navigation systems combined with Al algorithms to plan
routes. The robots "see" their surroundings, recognize obstacles and find the best
route to their destination. Artificial intelligence allows these vehicles to respond
to changes in real time, for example, avoiding a sudden obstacle in the aisle,
while maintaining the optimal route. Such autonomous trucks are already a
reality in many warehouses: they transport goods between storage areas, deliver
consumables to shelves, pick items for customer orders (automated picking), or
deliver completed orders to a transfer station. This frees workers from long
commutes and transportation tasks, allowing them to focus on more demanding
tasks [4].

There are many interesting examples internationally. The logistics center of
Chinese e-commerce giant Alibaba (more precisely, its logistics subsidiary
Cainiao) has created a highly automated warehouse where robots perform about
70% of the work. About 60 mobile robots, called “Zhu Que”, are deployed at
packing stations on an area of 3,000 square meters, tripling productivity. A
human worker typically picks 1,500 items per shift; with the support of robots,
they handle 3,000 items, which require significantly less walking. Artificial
intelligence ensures that the robots work together efficiently, avoid interference,
and always deliver the next item to the picking point at the right time. This
Alibaba warehouse shows what is technically possible when warehouse logistics
is almost completely automated: it is difficult for employees to walk along a row
of shelves, as robots deliver the shelves or items directly, which significantly
increases throughput.

Many warehouses are still in this stage of development - it is estimated that
around 20% of warehouses are automated in Germany and the United States
alone, while the rest are still managed manually. However, major players such
as Amazon, Alibaba and DHL have taken this step and are gradually equipping
their warehouses with Al technology and robots. In the coming years, we can
expect more and more warehouse processes to be automated, whether through
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driverless transport systems, automated sorting systems or intelligent assistance
systems for employees [4].

The rapid development of digital infrastructure, coupled with an increasing
focus on prevention and cost-effective methods, is helping to expand the market.
Companies are increasingly turning to intelligent platforms and specialized
services that provide real-time monitoring, early detection of risks, and informed
decision-making. At the same time, increasing investments in research and
development, along with strategic partnerships between key players, are
stimulating innovation in the field of targeted solutions tailored to the specific
needs of the industry.

The smart warehouse market is undergoing significant changes driven by
changing consumer behavior, technological advancements, sustainability
priorities, and shifting global dynamics. While each sub-sector may face its own
unique challenges and opportunities, several overarching trends are reshaping
the market as a whole. Below are five of the most prominent trends impacting
the smart warehouse market today:

1. Digital transformation and automation;

2. Increased focus on sustainable development;
3. Privatization and personalization;

4. Strategic cooperation and mergers;

Legislative changes and pressure.

The global smart warehouse market and its demand are growing. “The smart
warchouse market is estimated to be worth $27.12 billion in 2024 and is
expected to reach $54.27 billion by 2033, representing a CAGR of 8.7% between
2026 and 2033,” according to a report published by Market Research Intellect

[5].
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Smart Warehouse Market Size and Forecasts
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Figure 1: “Smart Warehouse Market Size and Forecasts” report collection from
Market Research Intellect

Understanding the segmentation of the smart warehouse market is crucial for
identifying specific growth opportunities for different end users and tailoring
strategies. Such segmentation provides a clearer picture of how the market
operates across different dimensions such as product types, application areas,
and regions. The following analysis examines the market by type, application,
and geography, providing stakeholders with a comprehensive view of potential
trends and developments in each segment.

Table 1 Smart Warehouse Market Segments
Ne | Warehouse market directions Segment types
1. | Market share by automation Automated Guided Vehicles (AGV)
Robotic Process Automation (RPA)
Automated Storage and Retrieval Systems (AS/RS)
Conveyor systems

Sorting systems

2. | Market segmentation by technology | Internet of Things (IoT)
Sun'iy intellekt (AI)
Machinei study

Big data analytics
Blokcheyn
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3. | Market distribution by services Consulting services

Managed services

Integration services

Technical maintenance and support services

Educational services
4. | Market segmentation by solution Warehouse Management Systems (WMS)

Backup management solutions

Order fulfillment solutions

Transportation Management Systems (TMS)

Supply chain management solutions
5. | Market segmentation by end users Retail

E-commerce

Production
Food and drinks
Pharmaceuticals

Source: “Smart Warehouse Market Size and Forecasts” report collection from Market
Research Intellect

Regional Analysis of Smart Warehouse Market

The regional landscape of the smart warehouse market shows significant
differences in implementation models, regulatory policies, and market maturity.
Regional analysis helps stakeholders understand localized challenges and
opportunities, which enables more informed strategic planning. Developed
regions often lead in technological advancements and infrastructure, while
emerging economies offer untapped potential and rapid growth due to increased
investment and modernization efforts.

The main areas include:

* North America: Characterized by strong technological infrastructure, high
R&D spending, and early adoption trends.

* Europe: Known for its strict regulatory framework and strong commitment to
sustainability and innovation.

* Asia-Pacific: It offers enormous growth potential due to rapid
industrialization, population growth, and an expanding manufacturing base.

* Latin America: Is being implemented in stages as interest from international
players increases and economic conditions improve.

* Middle East and Africa: It offers opportunities in specific areas, with
infrastructure investments and strategic partnerships playing a key role.
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Understanding regional dynamics is crucial for global market players seeking to
penetrate new markets, comply with local norms, and tailor their offerings to
specific regional requirements.

Smart Warehouse Market Leaders

The competitive landscape of the Smart Warehousing market provides a
comprehensive assessment of the leading players in the industry. This analysis
covers a wide range of key information, including company profiles, financials,
revenue streams, market positioning, R&D investments, strategic initiatives,
regional presence, key strengths and weaknesses, product innovations, portfolio
diversity, and leadership in various applications. This analytical data is
specifically tailored to the operations and strategic objectives of companies
operating in the Smart Warehousing market. The key players in this market are:

Amazon Robotics;
Dematic;

Honeywell Intelligrated;
Siemens AG;

Kiva Systems;
Vanderlande Industries;
Swisslog;

Jungheinrich AG;

MHI Corporation;
Zebra Technologies;
Blue Yonder.

VV VY VYV VY VYV VYVYY

The share of warehouses in the Republic of Uzbekistan

According to NF Group, Uzbekistan ranks third among the CIS countries in
terms of the volume of high-quality warehouse real estate. In the third quarter of
2025, the country had 555 thousand square meters of warehouse space.
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The leaders of the rating were Kazakhstan (1.78 million square meters) and
Belarus (1.72 million square meters). Uzbekistan is among the three countries
with the most actively developing logistics infrastructure.

56% of warehouses in the country are class B, 53% of all buildings are
speculative projects, 20% are used by companies for their own needs, and 15%
are warehouses serving 3PL operators.

From October 2024 to September 2025, 160,000 square meters of new
warehouses were commissioned in Uzbekistan. Another 370,000 square meters
of warehouses are expected to be commissioned by the end of 2026 [6].

As a major sales representative with the largest warehouse complex in the
country - a logistics and distribution center - we can show you the warehouse of
the Anglesey Food company, which operates under the Korzinka brand.

The center covers an area of 10 hectares, of which 49 thousand square meters
are allocated for warehouses. Construction equipment and refrigeration units
were supplied from China, Turkey, Belarus and Russia. All of them are certified
according to EDGE Advanced international standards.

This project is the largest Class A distribution center in Central Asia. At the same
time, 145 loading and unloading gates can operate here, which will allow for
efficient receipt and dispatch of cargo.

Al systems are directly used in warehouse operations for storing, distributing,
and packaging goods. This, as mentioned above, has led to high efficiency.

In addition, a modern laboratory with 96 testing modules has been established
on the territory of the distribution center, which is operating day and night. The
head of our country visited this center in early October of this year [7].

Conclusion and Suggestions

Thus, Al increases the speed, accuracy, and flexibility of warehouse processes.
This allows for faster product receipt and shipment, minimized inventory
variances, and better coordination with other areas of the supply chain. For
companies, this means that it can increase warehouse productivity by freeing
employees from monotonous or complex tasks.

All of these optimizations ultimately lead to increased production efficiency and
reduced costs in warehouse operations. Robots and artificial intelligence
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systems can perform certain tasks much faster and more accurately than humans,
increasing efficiency. At the same time, algorithmic evaluation of warehouse
data allows for better strategic decisions, such as planning personnel and
resources, and making overall processes more efficient. Al solutions can
continuously monitor processes, analyze risks, and take proactive actions (for
example, by recognizing and combating threats). Overall, warehouse
transparency improves, and problems are often detected before they occur. All
of this helps reduce costs, as a more efficient warehouse produces less waste,
reduces the cost of errors, and optimizes the use of working time. According to
expert forecasts, Al technologies can significantly increase efficiency in the
logistics industry in the coming years, with estimated efficiency exceeding 40%
by 2035.

The smart warehouse market is critical to many industries as it provides critical
solutions that streamline operations, increase efficiency, and help businesses
grow over time. The smart warehouse market is growing rapidly as the need for
operational efficiency, cost optimization, and data-driven decision-making is
increasing worldwide. The key drivers of the smart warehouse market are
changing due to changing regulations, changing customer tastes, and new
technologies. The demand for flexible and resilient solutions for the smart
warehouse market is increasing due to the increasing focus on sustainable
development and risk management, especially after recent global disasters.
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