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AHHoTanus. JaHHas cTaThs paccMaTpUBAET Pa3BUTHE MHTEIUIEKTYAILHOH JIOTMCTHYECKOW SKOCHUCTEMBI HA OCHOBE
HCKYCCTBEHHOTO MHTEJUIEKTa KaK KIIOUeBOH (akTop JKOHOMHYECKOro pocta B Y30ekucrane. [IpencraBien
TEOPETHUECKUH aHa M3 HU(POBU3AIMN JOTUCTUKU C aKIEHTOM Ha POJIb HCKYCCTBEHHOTO WHTENJIEKTa B MOBBILICHUN
3¢ PEKTUBHOCTH, TPO3PAYHOCTH U YCTOWYMBOCTH LieNel mocTaBoK. Ha 0CHOBE MeK1yHapOIHOTO OITbITa B MCCIIEIOBAaHUT
OTIPEJIEIISIIOTCS OCHOBHBIE TEXHOJIOIMUYECKUE, MHCTUTYIIMOHAIbHBIE U MH(PPAaCTPYKTYPHbIE KOMITIOHEHTBI, HEOOXOAUMBIE
JUIsL  yCHielmrHo# peanm3anuu. [lomuepkuBaIOTCS KIIOYEBBIE IPOOJIEMbI Pa3BHUBAIOIIMXCS 3KOHOMHMK, BKIIOUAs
OrpaHHuYCHHYI0 LU(POBYIO HH(PACTPYKTYPY, (parMEeHTAalUI0 AaHHBIX W AeUIUT KBAUTU(PHUIUPOBAHHBIX KaJpOB.
[TokazaHo, 4TO pa3BUTHE JOTUCTUIECKON IKOCHCTEMBI Ha 6a3e VI MOKeT 3HaUUTEIIbHO YIIyUIINTh TOPTOBbIE MTOKa3aTeIH
U CHOCOOCTBOBATh YCTOWYMBOMY JKOHOMHYECKOMY pa3BUTHIO. B paboTe Takxke MpelcTaBieHbl PEeKOMEHJAIWH 0
rOCYAapCTBEHHOM MTOJMTHKE, HAITPaBJICHHbBIE Ha 3(QEeKTHBHOE BHEPEHNE HHTEIUIEKTYaJIbHBIX JIOTHCTHYECKUX CUCTEM.

Abstract. This article examines the development of an Al-driven smart logistics ecosystem as a key driver of economic
growth in Uzbekistan. It provides a theoretical analysis of logistics digitalization, emphasizing the role of artificial
intelligence in enhancing efficiency, transparency, and supply chain resilience. Drawing on international experience, the
study identifies essential technological, institutional, and infrastructural components required for successful
implementation. The research highlights critical challenges in emerging economies, including limited digital
infrastructure, data fragmentation, and skills shortages, and demonstrates that the development of an Al-based logistics
ecosystem can significantly improve trade performance and support sustainable economic development. The study also
provides policy recommendations aimed at facilitating the effective implementation of smart logistics systems.

Introduction

It is widely acknowledged that the fundamental challenges of logistics have consistently centered on minimizing
operational costs and transit times while simultaneously enhancing overall efficiency. In the era of digital transformation,
logistics systems are becoming more interconnected, data-driven and complex. The emergence of artificial intelligence
(Al) offers new opportunities to transform traditional logistics into smart, adaptive ecosystems. For developing
economies, such as Uzbekistan, the modernization of logistics infrastructure is a critical factor in enhancing trade
efficiency, reducing transaction costs, and integrating into global value.

This research examines how smart logistics ecosystems can contribute to economic growth in Uzbekistan. It
provides a theoretical framework, analyses international experiences, and develops policy recommendations tailored to
national conditions.

Literature review

The development of smart logistics ecosystems has attracted significant attention of many scholars around the world.

To be more precise, Luis Polo, in his book “Supply Chain and AI” examines the intersection of Al technologies —
particularly machine learning- with key supply chain functions like demand forecasting, production planning, logistics
operations and risk management. The author conceptualizes Al as a source of competitive advantage and substantiates
this perspective through the analysis of real-world industry applications and case-based evidence.'?

In research work “Digital technologies and artificial intelligence in the development of the green economy: the case of
Uzbekistan” of Uzbek scholar Akbarova Barno, it is being argued that the application of Al and Data Science algorithms
substantially enhances energy efficiency and contributes to waste reduction. The author also substantiates the strategic

10 T uis Polo, Supply chain and ai: transforming logistics and operations in the digital age
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importance of digital innovations as a key driver in improving the overall efficiency and sustainability of the national
economy.!!

Moreover, World Bank, in its publication “Connecting to Compete: Trade Logistics in the Global Economy,”
conducts a comprehensive global survey aimed at identifying and evaluating the Logistics Performance Index and its core
dimensions. In this edition, a revised set of key performance indicators is introduced, drawing on big data—driven
methodologies to enhance the accuracy, timeliness, and analytical depth of logistics performance assessment. '?

Discussion and results

A logistics ecosystem is a network of interconnected stakeholders — including transport operators, warechouses,
customs authorities, digital platforms and consumers — working together to ensure the efficient movement of goods.
Logistics efficiency increases when all components operate as a unified digital system rather than isolated entities. The
value of a logistics ecosystem grows as more participants share data and interact through common platforms. Platforms
act as intermediaries enabling real-time coordination between supply and demand. A smart logistics ecosystem integrates
artificial intelligence, Internet of Things, Big data analytics, cloud computing. (Fig.1) Artificial intelligence reduces costs
related to information asymmetry, delays, and manual coordination. Moreover, Al technologies are widely used in
demand forecasting, risk prediction, automated inventory systems and real-time decision-making.
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Fig. 1. Smart Logistics scenarios, basic functions and key technologies

Enabled by network communication technologies, smart logistics systems incorporating Internet of Things (IoT)
devices—such as RFID tags, sensors, actuators, and mobile devices—are capable of accessing real-time information
across the entire logistics value chain and ensuring seamless data exchange among interconnected equipment.
Furthermore, IoT-based intelligent logistics platforms can process and analyse large volumes of data, support decision-
making through advanced technologies including cloud computing, big data analytics, and artificial intelligence, and
enable the autonomous and efficient management of goods. '

Big data is widely considered a pivotal advancement in the logistics sector, as it enhances operational capabilities,
improves end-to-end supply chain execution, and enables more efficient route optimization. Furthermore, it supports cost-
reduction initiatives, informs effective pricing strategies, streamlines logistics processes, and substantially facilitates data-
driven decision-making.'*

1 Akbarova B.Sh, Chintemirova D.Sh, Digital technologies and artificial intelligence in the development of the
green economy: the case of Uzbekistan
12 World Bank, Connecting to Compete, Trade Logistics in the Global Economy
13 Tairan Wang, Internet of Things and Big Data in Smart Logistics
14 Tairan Wang, Internet of Things and Big Data in Smart Logistics
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International experience

The experience of China illustrates how proactive government support can significantly accelerate innovation in
the logistics sector. The country has developed large-scale national digital logistics platforms, exemplified by the
ecosystem of Alibaba Group, which integrates e-commerce and logistics services into a unified digital environment. In
addition, the widespread adoption of artificial intelligence in warchouse automation and the development of smart
transportation corridors have contributed to substantial improvements in efficiency, speed, and coordination across supply
chains."

Strong state coordination plays a decisive role in aligning stakeholders and ensuring the effective implementation
of digital initiatives. Moreover, sustained investment in digital infrastructure is essential for enabling advanced logistics
technologies. Finally, the integration of logistics systems with e-commerce platforms serves as a major driver of economic
growth by enhancing market accessibility and operational performance.

European Union: Interoperability and Sustainability

The experience of the European Union highlights the importance of interoperability and sustainability in the
development of modern logistics systems. The EU places strong emphasis on the creation of cross-border digital logistics
networks that facilitate seamless coordination among member states, supported by comprehensive data standardization
frameworks that ensure compatibility and efficient information exchange. At the same time, the Union actively promotes
green logistics policies aimed at reducing environmental impact and enhancing resource efficiency across supply chains.'®

Regulatory harmonization across countries significantly improves the efficiency and reliability of logistics
operations by minimizing administrative and technical barriers. Furthermore, the integration of sustainability principles
into logistics systems is essential for achieving long-term economic and environmental objectives, reinforcing the role of
logistics as a key component of sustainable development.

Singapore’s experience provides a compelling example of how a small economy can successfully position itself
as a global logistics hub through advanced technological adoption. The country has developed highly efficient and fully
digitized port operations, particularly through the activities of Port of Singapore Authority, which integrates automation
and data-driven management systems. In addition, the implementation of Al-based cargo tracking technologies and the
establishment of national logistics data platforms have significantly enhanced transparency, coordination, and real-time
decision-making across the supply chain. In 2023, the Singapore government further strengthened this trajectory by
launching the “Smart Logistics Initiative,” aimed at improving operational efficiency through the adoption of advanced
technologies; the program includes funding of up to USD 200 million to support companies in integrating automation and
smart solutions into their logistics processes.!’

We see that, centralized data systems play a crucial role in improving coordination among logistics stakeholders
and ensuring seamless information exchange. Furthermore, the case of Singapore demonstrates that small economies can
achieve substantial competitive advantages by specializing in high-tech, innovation-driven logistics solutions, thereby
strengthening their position in global trade networks.

Now, the current state of the logistics sector in Uzbekistan reflects a combination of significant structural
advantages and persistent developmental challenges. Owing to its strategic geographic location at the crossroads of
Central Asia, the country possesses strong potential to function as a regional logistics hub, further supported by increasing
investments in transport and infrastructure and the ongoing expansion of international trade corridors. At the same time,
the government has demonstrated a clear commitment to digital transformation through the national strategy “Digital
Uzbekistan — 20307, which prioritizes the modernization of key sectors, including transport and logistics, through the
adoption of advanced digital technologies.

In this context, Shavkat Mirziyoyev has repeatedly emphasized that the rapid development of the digital economy
and the introduction of innovative technologies are essential conditions for enhancing national competitiveness and
ensuring sustainable economic growth.'® However, despite these positive developments, several challenges continue to
constrain the sector’s efficiency. These include limited digital integration across logistics systems, the fragmentation of
service providers, the relatively low adoption of artificial intelligence technologies, and a shortage of qualified specialists
in digital logistics. Addressing these issues requires a comprehensive and coordinated approach aimed at strengthening
technological capabilities, institutional frameworks, and human capital development.

15 Blueprint to Action: China’s Path to AI-Powered Industry Transformation
16 European Technology Platform on Logistics input for the first calls of the HORIZON 2020
17 Ken Research, Singapore Smart Logistics and Automation Market
18 https://www.uzdaily.uz/en/president-reviews-uzbekistans-priorities-for-digital-technologies-and-startup-ecosystem-
development-for-2026/
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Conclusion and recommendations

In conclusion, the development of an Al-driven smart logistics ecosystem represents a strategic pathway for
enhancing economic growth and global competitiveness in Uzbekistan. The analysis demonstrates that the integration of
artificial intelligence, big data, and digital platforms into logistics systems can significantly improve operational
efficiency, reduce transaction costs, and strengthen supply chain resilience. International experience—particularly from
countries such as China, European Union, and Singapore—confirms that successful transformation requires a
comprehensive approach combining technological innovation, institutional support, and strategic government
intervention. At the same time, Uzbekistan’s ongoing reforms, including the Digital Uzbekistan — 2030 program, provide
a strong foundation for advancing digital logistics transformation.

However, the study also identifies key challenges, including limited digital integration, fragmented logistics
services, low levels of Al adoption, and a shortage of qualified specialists. Addressing these issues necessitates the
implementation of coordinated and forward-looking policy measures.

First, it is essential to prioritize the development of digital infrastructure through the creation of a unified national
logistics data platform that integrates transport, customs, and warechouse management systems. Such integration would
enable real-time data exchange and improve transparency across the supply chain.

Second, the promotion of Al adoption should be supported through targeted incentives for private logistics
companies, including tax benefits, subsidies, and the implementation of pilot projects aimed at testing and scaling Al-
based logistics solutions.

Third, institutional and regulatory reforms are required to ensure the effective functioning of a smart logistics
ecosystem. This includes the standardization of logistics data, the establishment of a clear legal framework for data
sharing, and the support of digital platforms that facilitate coordination among stakeholders.

Fourth, human capital development must be strengthened by introducing specialized education and training
programs in Al and logistics, as well as fostering partnerships between universities, research institutions, and industry
actors to build a skilled workforce.

Finally, the expansion of public—private partnerships (PPP) is critical for mobilizing investment and accelerating
innovation. Collaboration between government bodies and technology companies can facilitate the development of smart
logistics hubs and promote the adoption of advanced technologies across the sector.

Overall, the successful implementation of these recommendations will enable Uzbekistan to transition toward a
modern, efficient, and sustainable logistics ecosystem, thereby reinforcing its role as a key logistics hub in Central Asia
and enhancing its long-term economic development prospects.
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