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Digital transformation in the transport...

in ensuring the security and transparency of transport op-
erations. G. Ping et al. (2024) examined the application of 
artificial intelligence (AI) and big data for demand fore-
casting and route optimisation in logistics. Their findings 
demonstrated that such technologies considerably improve 
the efficiency and accuracy of freight transport processes. 
U. Plesner & L. Justesen (2022) investigated the legislative 
implications of digitalisation, underscoring the impor-
tance of not only introducing new technologies but also 
establishing supportive regulatory frameworks. They em-
phasised the need to adapt legal systems to digital realities 
and protect business rights within a digital environment. 
Y.  Ding  et al.  (2021) explored the potential for creating 
“smart” logistics hubs based on the Internet of Things (IoT) 
and AI technologies. These hubs were found to considera-
bly enhance data processing and accelerate transport oper-
ations, potentially serving as key enablers for integration 
into global logistics chains.

R. Attah et al. (2024) emphasised that successful dig-
ital transformation in the transport and logistics sector 
requires substantial investment in infrastructure. Without 
the modernisation of existing facilities and the establish-
ment of new innovation hubs, digitalisation would remain 
limited. A. Odimarha et al. (2024) drew attention to cyber-
security concerns, which had become increasingly critical 
in the context of expanding digital systems in transport and 
logistics. Their study proposed comprehensive data protec-
tion strategies, including the deployment of blockchain 
technologies to ensure the security of transport operations. 
C.  Chen  et al.  (2021) examined the role of government 
support programmes in the digitalisation of the transport 
sector, arguing that such initiatives are essential for stimu-
lating the development of small and medium-sized enter-
prises. Government subsidies and grants were considered 

Introduction
The transport and logistics sector of Kazakhstan plays a 
pivotal role in facilitating connections between Asia and 
Europe, positioning the country as a key actor within 
global trade networks. Considerable efforts were made to 
develop logistics infrastructure, with the aim of achieving 
deeper integration into international transport systems 
and enhancing competitiveness in the global marketplace. 
A critical dimension of this development involves digital 
transformation, which entails the adoption of advanced 
technologies to improve efficiency, reduce costs, and 
strengthen collaboration with international partners. Digi-
talisation of transport and logistics processes presents new 
opportunities for optimising freight operations, lowering 
transaction costs, and raising service standards. Nonethe-
less, several challenges persist, including the need for in-
frastructure modernisation, cybersecurity, and adequate 
personnel training. Successful digital transformation in the 
transport and logistics sector has the potential not only to 
improve internal operational efficiency but also to reinforce 
the country’s strategic position within the global economy.

The core issue underlying digital transformation in this 
sector involves the integration of new technologies aimed at 
increasing efficiency, enhancing international connectivity, 
and reducing operational expenditures. G.D. Yesenzholo-
va & R.T. Dulambaeva (2024) highlighted that automation 
of customs procedures may significantly accelerate trans-
actions and reduce administrative barriers, thereby fos-
tering stronger international links. They also emphasised 
the role of digital technologies in enhancing transparency 
and reducing wait times. C.H. Chang et al. (2022) stressed 
the importance of implementing digital logistics platforms, 
noting their ability to substantially decrease operation-
al costs and improve national competitiveness. These au-
thors also identified the benefits of blockchain technology  

Abstract. The purpose of the study was to identify the key advantages and challenges of digitalisation in the transport 
and logistics sector of Kazakhstan and assess its impact on economic growth and international cooperation. The study 
employed methods of analysis, evaluation, and forecasting to determine the effects of digital technologies on various 
dimensions of the transport and logistics system of Kazakhstan, including productivity, investment appeal, and global 
integration. Findings indicated that digital transformation enhances effectiveness, reduces transaction costs, and improves 
investment attractiveness of the sector. The introduction of digital platforms, automation of customs procedures, and use 
of artificial intelligence (AI) accelerated cargo processing and optimised operations. Analysis indicated that digitalisation 
fosters growth in foreign investment by increasing transparency and predictability in transport processes. Private 
infrastructure investments were projected to reach USD 500-800 million, yielding returns of 15-20% over 3-5 years, while 
public subsidies may amount to USD 200-300 million with returns of 10-12% over 1-3 years. International projects are 
estimated to generate USD 600-900 million in investment with expected returns of 18-25% over 4-6 years. Public-private 
partnerships are anticipated at the level of USD 400-600 million, offering returns of 12-18% over 2-4 years, and investments 
in start-ups are expected to total USD 100-200 million with returns of 25-35% over 2-3 years. The development of digital 
solutions across international transport corridors strengthened the role of Kazakhstan as a logistical hub. However, 
major challenges persisted, including inadequate digital infrastructure, cyber threats, low levels of digital literacy, and 
financial constraints faced by small and medium-sized enterprises. Effective transformation requires strong public-private 
cooperation and the creation of “smart” logistics hubs. Digitalisation within the transport and logistics sector thus presents 
substantial potential for positioning the country as a leading logistical hub in Central Asia

Keywords: investment; automation; international corridors; cybersecurity; logistics infrastructure; global integration
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instrumental in accelerating technology adoption and re-
ducing barriers for smaller market participants. J. Njoku et 
al.  (2023) explored the potential for integration into in-
ternational digital transport networks, asserting that such 
integration would unlock new opportunities for exports 
and transit flows. The authors underlined the importance 
of expanding infrastructure to connect with global logistics 
ecosystems. A. Gupta et al. (2022) highlighted the need to 
improve the digital literacy of personnel to enable the ef-
fective implementation and utilisation of new technologies 
within the logistics industry. Without high-quality training 
and upskilling of professionals in transport and logistics, 
the deployment of digital solutions would face obstacles. 
However, certain areas remain underexplored, including 
the integration of digital solutions with existing infrastruc-
ture and the complexities of cooperation between public 
and private actors throughout the digital transformation. 
Furthermore, cybersecurity risks and challenges across all 
stages of digital transformation have not yet been suffi-
ciently investigated.

The purpose of this study was to analyse the impact of 
digital transformation on the development of the transport 
and logistics sector, identify key challenges and opportuni-
ties for global integration, and assess the potential econom-
ic benefits for the country.

Study objectives:
1. Assess potential pathways for attracting investment 

in the digitalisation of logistics infrastructure and the de-
velopment of new technologies aimed at modernising the 
transport system.

2. Examine the prospects for implementing IoT, AI, 
and Big Data technologies in logistics hubs to improve 
freight efficiency and optimise logistical processes.

Materials and Methods
The study analysed the impact of digital technologies on the 
efficiency and competitiveness of the transport and logistics 
sector in the country. The potential application of innovative 
solutions in logistics was examined, including automation, 
AI, IoT, blockchain, and Big Data. Methods for enhancing 
sector performance were evaluated according to indicators 
such as resource utilisation efficiency, improvements in 
data processing speed, and reductions in operational time. 
The role of digitalisation in decreasing logistics costs and 
strengthening the competitiveness of both individual en-
terprises and the national economy was also considered.

The study explored the effects of implementing elec-
tronic documentation, such as the e-CMR (electronic 
Consignment Note) (International Road and Transport 
Union, n.d.) and the “Astana-1” system (It is now…, 2024), 
on the reduction of transactional costs. These technol-
ogies were assessed in terms of their capacity to simplify 
administrative processes and reduce bureaucratic barriers. 
The contribution of electronic documentation to lowering 
logistics expenditure, increasing operational transparency, 
improving responsiveness to changes in transport flows, 
and minimising overall costs was investigated.

The development of international transport corri-
dors was also a key focus. Approaches to integrating the 
country into global transport networks were reviewed, 
including participation in initiatives such as the Belt and 
Road Initiative (World Bank, 2020) and the Trans-Caspi-
an International Transport Route. The analysis employed 
indicators such as border crossing times, the proportion of 
digital operations within total processes, and the number 
of required transactional procedures. Digital solutions such 
as automated cargo monitoring and management systems 
were evaluated for their role in accelerating integration into 
international transport initiatives, improving transit speed, 
and enhancing coordination among participating countries.

The study also addressed the integration of the coun-
try into global digital platforms aimed at increasing sup-
ply chain transparency and traceability, while reducing 
transactional risks. Company reports and analytical sourc-
es from projects such as TradeLens and Alibaba Logistics 
(TradeLens digital platform…,  2020) were used to assess 
these developments. The findings highlighted the role of in-
volvement in such ecosystems in enhancing national com-
petitiveness in the global market, ensuring high standards 
of cargo handling and monitoring, reducing risk, and im-
proving control over logistics processes. 

Attention was also given to the role of developing 
“smart” logistics hubs. The feasibility of integrating IoT, 
AI, and Big Data technologies into logistics centres in Al-
maty and Astana was examined with the objective of en-
hancing the efficiency of freight transportation. The study 
employed an effectiveness analysis method, considering 
indicators such as data processing speed, real-time moni-
toring accuracy, reductions in logistics costs, and improved 
coordination among stakeholders. Potential benefits from 
optimising logistics processes, improving monitoring, and 
enhancing the management of goods movement through 
the use of these technologies were assessed. A SWOT anal-
ysis was conducted to examine the challenges of digitalisa-
tion in the country, drawing on analytics provided by the 
World Bank  (2024). These sources offered deeper insight 
into the current strengths and weaknesses of the digital in-
frastructure and the opportunities for growth and develop-
ment presented by digitalisation across the logistics sector 
and the wider economy.

Investment in the digitalisation of logistics infra-
structure was another area of focus. Investment needs 
were evaluated through an analysis of strategic develop-
ment programmes, infrastructure case studies, and in-
ternational comparisons with practices in the European 
Union, China, and Southeast Asian countries (Panjee  et 
al.,  2025). The analysis highlighted the requirement for 
substantial investment from both public and private ac-
tors to implement digital solutions in logistics. Possible 
strategies for increasing investment volumes in the sec-
tor were discussed, along with the influence of successful 
technological integration on the development of digital 
infrastructure that supported the modernisation of the 
national transport and logistics systems.
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Results
Digitalisation plays a pivotal role in enhancing the produc-
tivity and competitiveness of the transport and logistics 
sector. The adoption of new digital technologies has the 
potential to improve efficiency by accelerating processes, 
reducing costs, and increasing delivery speed. For exam-
ple, the introduction of electronic document management 
systems at certain customs posts in Kazakhstan reduced 
cargo processing times from 2–3 days to just a few hours 
(Kazbekov et al., 2024). Situated at the crossroads of key 
trade routes, Kazakhstan has the opportunity to leverage 
such changes not only to improve national logistics but 
also to strengthen its position in the international arena. 
One of the most crucial components of this advancement 
is process automation. The integration of modern informa-
tion systems for freight management and documentation 
enables faster application processing, expedites customs 
procedures, and minimises the risk of human error. A pro-
ject implementing automated monitoring systems on Ka-
zakhstani railways, for instance, led to a 30% reduction in 
delivery schedule discrepancies. In turn, this contributes 
to cost savings and greater accuracy in order fulfilment, 
thereby improving customer service levels and enhancing 
corporate reputation.

Technologies such as IoT, AI, and blockchain create 
new possibilities for real-time monitoring and manage-
ment of transport assets. These innovations support route 
optimisation, predictive failure analysis, and rapid response 
to shifting conditions. IoT solutions, in particular, facilitate 
continuous monitoring of vehicle and cargo conditions, 
which helps prevent losses caused by damage or misplace-
ment (Tan & Sundarakani, 2021).

Moreover, digitalisation contributes to the reduction 
of administrative barriers. In Kazakhstan, similar to other 
countries, issues related to bureaucracy and procedural 
complexity can impede the speed and efficiency of trans-
port operations. The deployment of electronic systems for 
document submission and cargo tracking addresses these 
challenges by increasing transparency and accelerating 
the overall process. Shorter timeframes for resolving ad-
ministrative matters represent a major step towards en-
hancing sector-wide efficiency. Digital technologies have 
a profound impact on the transport and logistics sector 
by enabling a substantial reduction in transaction costs. 
This has resulted in fewer bureaucratic procedures and 
lower logistical expenses, generating positive effects for 
the economy (Mikl et al., 2021). 

Paper-based documentation in transport logistics 
has long been a source of considerable cost for both car-
riers and clients, due to the need for physical delivery, 
storage, and the handling of numerous documents at var-
ious stages of transportation. The introduction of elec-
tronic documentation eliminates the reliance on physical 
paperwork and significantly accelerates operational pro-
cesses. For instance, the use of the e-CMR system allows 
the transmission of cargo-related information, routing, 
and transport conditions in digital format, accessible in 

real time by all participants within the supply chain (In-
ternational Road and Transport Union,  n.d.). Through 
the use of e-CMR, data processing speed increases by an 
average of 40%, while administrative and documentation 
costs are reduced by 30-50% due to the elimination of 
paper handling and storage.

The “Astana-1” system, introduced to manage and 
monitor international trade and customs clearance pro-
cesses, also led to considerable reductions in costs asso-
ciated with border crossings and customs procedures. 
Following the implementation of this system, customs 
declaration times fell from 3-4  hours to 15-30  minutes, 
and the number of document-related errors declined by 
60% due to automated data verification. Furthermore, the 
digitalisation of procedures within the “Astana-1” frame-
work reduced the number of physical cargo inspections by 
20-25%, expediting border transit and lowering logistics 
costs. Overall, the use of electronic documentation and 
automated management systems contributes to substantial 
improvements in logistical efficiency, reduction in trans-
action costs, and enhanced transparency across the entire 
supply chain (It is now…, 2024).

One of the most noteworthy outcomes of implement-
ing electronic documentation is the reduction of trans-
action costs. Within paper-based systems, substantial 
resources are expended on the transmission, processing, 
and verification of documents, alongside the resolution 
of errors and delays. Electronic systems accelerate these 
procedures, enabling enterprises to lower operational ex-
penses and enhance overall efficiency. This is particularly 
important for logistics firms, which frequently manage 
high cargo volumes and face substantial costs related to 
document handling.

Lower transaction costs also contribute to improved 
competitiveness across the sector. Logistics firms adopt-
ing electronic systems are able to offer faster and more 
cost-effective services, increasing their attractiveness in 
the marketplace. Moreover, the implementation of digital 
solutions reduces the risks associated with document de-
lays or losses, thereby minimising additional expenditures 
and supporting greater profitability. The use of electronic 
documentation also enhances transparency and trust in 
business operations. Digital systems record all actions and 
modifications in real time, reducing the likelihood of fraud 
or error in document processing. This is especially crucial 
in international trade, where compliance with regulations 
and standards is essential.

Digitalisation within the logistics sector offers con-
siderable opportunities for attracting investment, which 
in turn supports infrastructure development and sectoral 
modernisation. The adoption of advanced technologies 
such as IoT, AI, process automation, and digital document 
management facilitates the creation of more efficient and 
adaptable logistics systems. Over the next five years, dig-
italisation is expected to lead to a substantial increase in 
investment in logistics infrastructure, with long-term posi-
tive implications for the broader economy (Table 1).
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Potential pathways for attracting investment in the 
digitalisation of logistics infrastructure and the devel-
opment of new technologies may be assessed through a 
range of funding sources and their respective character-
istics. Private investment requires substantial capital and 
tends to be long-term, yet the prospect of high returns 
makes it appealing to the business sector. Government 
subsidies and grants contribute to the accelerated imple-
mentation of projects, providing a foundation for digital 
transformation with minimal risk. International invest-
ment initiatives highlight the scale and importance of 
these projects for the global integration of Kazakhstan 
into broader digitalisation processes. Public-private part-
nerships illustrate the potential for balanced cooperation 
between the state and the private sector, supporting the 
effective deployment of technological solutions. Invest-
ment in start-ups and innovative solutions involves a high 
degree of risk, but also offers considerable profitability 
and rapid return on investment, rendering it a promising 
avenue for advancing new technological directions. These 
forecasts collectively confirm the existence of extensive 
opportunities for financing the digital transformation of 
logistics infrastructure in Kazakhstan, where each type of 
investment plays a critical role in accelerating modernisa-
tion and enhancing national competitiveness.

One of the key factors driving investment is the im-
provement in the efficiency and transparency of logistics 
operations. Digitalisation facilitates enhancements in sup-
ply chain management, optimises delivery routes, and re-
duces cargo handling times. As a result, the logistics sector 
becomes more attractive to both private and public inves-
tors seeking stable and predictable returns. Investment in 
digital technologies enables firms to reduce operational 
costs while improving service quality, which is a crucial 
consideration for attracting capital. Investors, in turn, fo-
cus on sectors exhibiting strong growth and a clear poten-
tial for improvement. Logistics, with its central objectives 
of process optimisation and faster delivery, remains a focal 
point. Automated management systems and digital plat-
forms strengthen company competitiveness and increase 
their appeal to investors, thereby encouraging capital in-
flow into the sector (An et al., 2021).

Digitalisation also supports the creation of innovative 
business models, including smart logistics hubs based on 
IoT and the development of blockchain-based solutions 
aimed at enhancing transparency and operational securi-
ty. These innovations provide new opportunities for busi-
nesses and generate additional incentives for investing in 
logistics infrastructure development. More efficient and 
advanced solutions may also attract foreign investment, 
positively influencing the national economy and con-
tributing to job creation. The implementation of digital 
technologies in logistics is closely linked to infrastruc-
ture enhancement, enabling the development of more 
complex and integrated transport and logistics systems. 
Modern cargo management systems that utilise real-time 
data improve the efficiency of ports, terminals, railways, 
and road networks. Infrastructure improvement, in turn, 
serves as a foundation for attracting investment from 
both national and international sources. Investors are 
keen to allocate capital to projects that support sustaina-
ble development and offer the potential for high returns, 
and digitalisation creates such opportunities (Polukhina 
& Mizanbekova, 2022).

The digital transformation of the logistics sector 
may also considerably enhance collaboration between 
the public and private sectors, thereby fostering a more 
favourable investment climate. The establishment of in-
frastructure that supports the adoption of new technolo-
gies expands the scope for long-term investment and con-
tributes to its growth. The integration of digital solutions 
into logistics and transport infrastructure accelerates the 
country’s involvement in key international initiatives, of-
fering new opportunities for global trade and reinforcing 
its strategic position. Digitalisation helps remove existing 
barriers, improves coordination among transport process 
participants, and speeds up the transit of goods across 
the national territory. The Belt and Road Initiative repre-
sents a global infrastructure strategy aimed at developing 
trade routes connecting China with countries across Asia, 
Europe, and Africa. Situated at the crossroads of major 
trade corridors, Kazakhstan occupies a strategically im-
portant role in the implementation of this initiative. The 
digitalisation of logistics processes and the integration of  

Source: compiled by the authors based on P. Panjee et al. (2025)

Table 1. Potential investment pathways for digitalising logistics infrastructure and developing new technologies

Potential investment pathways Projected investment volume  
(USD million)

Expected return  
(as % of investment)

Implementation 
timeframe (years)

Private investment in digital infrastructure 500-800 15-20 3-5

Government subsidies and grants 200-300 10-12 1-3

International investment projects 600-900 18-25 4-6

Public-private partnerships 400-600 12-18 2-4

Investment in start-ups and innovative 
solutions 100-200 25-35 2-3
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technologies such as freight terminal automation, re-
al-time cargo tracking, and management systems facil-
itate the faster movement of goods along these routes. 
One example is the “Digital Kazakhstan” project, which 
introduced electronic documentation and monitoring 
systems, resulting in a 30% reduction in cargo process-
ing times at border checkpoints and a 25% acceleration in 
customs clearance procedures. Through digital solutions, 
the country is becoming a more attractive and reliable 
partner for international trade, thereby strengthening its 
global position. For instance, the modernisation of logis-
tics infrastructure at key nodes such as the port of Aktau 
led to a 40 per cent increase in container handling capac-
ity, improving foreign trade and reinforcing ties with in-
ternational partners (World Bank, 2020).

The Trans-Caspian International Transport Route, 
which links China, Central Asia, the Caucasus, and Europe, 
also benefits from the adoption of digital technologies. The 
digitalisation of routes and cargo flow management sys-
tems reduces transportation time, lowers costs, and en-
hances delivery accuracy. For instance, the integration of 
real-time cargo tracking systems along the Trans-Caspian 
route improved coordination and reduced errors by 15%. 
This development is particularly important for the growth 
of the Trans-Caspian corridor, which competes with oth-
er international routes, such as the maritime path via the 
Suez Canal. The implementation of technologies, including 
IoT, automated transport control systems, and blockchain 
for transparency and security contributes to process opti-
misation and increases the efficiency of cargo movement 
across the national territory. In particular, the application 
of blockchain technologies within the Customs Union ac-
celerated declaration procedures and improved cargo secu-
rity, making the Trans-Caspian route more competitive and 
reducing transactional risks. Digital solutions considerably 
enhance coordination among countries and stakeholders 
involved in international transport initiatives. The use of a 
unified digital platform for data exchange between public 
authorities, logistics providers, and other participants ex-
pedites customs procedures, minimises the risk of errors, 
and improves overall process transparency. This is espe-
cially important in the context of global initiatives, where 
the rapid and efficient movement of goods across multiple 
borders is essential for successful project implementation. 
A notable element of digitalisation is the establishment of 
“smart” transport hubs and logistics centres capable of ef-
ficiently handling large volumes of cargo. These hubs are 
equipped with advanced information systems that enable 
real-time tracking, effective flow management, and timely 
responses to changing conditions. Due to its geographi-
cal position and active digital technology deployment, the 
country is positioned to become a key logistics hub be-
tween East and West, thereby increasing its role in interna-
tional trade (Parola et al., 2021).

The digital transformation of the transport and logis-
tics sector creates new opportunities for efficient supply 

chain and transaction management on a global scale. 
TradeLens, a digital platform developed by a consorti-
um led by Maersk and IBM, provides end-to-end cargo 
tracking and management capabilities. Through block-
chain technology, the platform ensures full transparency 
of supply chain operations, from origin to final destina-
tion. Every action within the supply chain is recorded 
on the blockchain, rendering the process fully traceable 
and resistant to interference. Participation in such global 
ecosystems enables companies within the country to in-
tegrate more effectively into international trade, improve 
coordination with partners, and reduce the risk of er-
rors typically associated with conventional supply chain 
management. Enhanced transparency also increases trust 
among supply chain participants, thereby lowering trans-
actional risks such as fraud or delivery delays.

Alibaba Logistics, as part of the broader ecosys-
tem-based approach of the Alibaba Group, represents 
a comprehensive platform for managing international 
logistics. This system integrates all aspects of logistics, in-
cluding transportation, warehousing, documentation, and 
payments. The use of digital tools within this platform en-
hances supply chain control, facilitates cost management, 
and mitigates risks associated with international trade 
processes. Participation in such international ecosystems 
grants the country access to global supply networks and 
enables the adoption of advanced digital solutions to ac-
celerate delivery processes and improve competitiveness. 
Integration into international digital platforms offers ad-
vantages for actors involved in transport and logistics op-
erations. These include improved coordination and syn-
chronisation of processes, reduced processing times, and 
lower operational costs. Such platforms provide real-time 
tracking of goods and deliver information on location and 
shipment status, allowing for the early identification and 
resolution of potential issues. This reduces risks linked to 
delays or product damage and increases overall custom-
er satisfaction. Participation in international ecosystems 
also creates opportunities for small and medium-sized 
enterprises. Digital platforms enable businesses to enter 
global markets and establish partnerships with interna-
tional stakeholders without the need for substantial in-
frastructure investment. These platforms reduce entry 
barriers to international trade and simplify engagement 
with logistics operators, regulatory authorities, and other 
participants in the supply chain (Falcone et al., 2021).

Rapid adoption of innovative technologies in the logis-
tics sector is improving the efficiency of transport processes 
(Sapiński & Pochopień, 2023). One of the most promising 
areas of development is the emergence of “smart” logistics 
hubs equipped with advanced technologies such as IoT, AI, 
and Big Data. The implementation of these technologies in 
logistics centres in Almaty and Astana led to substantial 
improvements in freight flow management, shorter pro-
cessing times, and increased overall efficiency within the 
national transport system (Table 2).
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IoT comprises a network of physical objects equipped 
with sensors, software, and other technologies for data ex-
change. Within a logistics context, IoT facilitates real-time 
monitoring of cargo location and condition, enhancing supply 
chain management and reducing risks associated with losses 
or delays (Gomez et al.,  2024). Implementation of such sys-
tems in logistics hubs located in Almaty and Astana enables 
the integration of all operations into a unified digital platform, 
increasing the accuracy and transparency of freight process-
ing. This approach contributes to greater flexibility in logistics, 
more responsive adaptation to supply chain changes, and im-
proved communication among transport process stakeholders.

Intelligent systems powered by AI play a critical role in 
optimising routing, planning, and forecasting processes. AI 
analyses large volumes of data related to freight transport, 
weather conditions, road congestion, and other variables 
to propose optimal delivery routes. This results in shorter 
transit times and reduced fuel and resource expenditure. 
In logistics hubs in Almaty and Astana, AI facilitates fast-
er freight handling and enables automation of numerous 
processes, enhancing operational efficiency and decreasing 
reliance on manual intervention. Predictive capabilities of 
AI also support early identification of potential issues, such 
as delays or cargo damage, and provide solutions for their 
mitigation (Ajayi & Kumkale, 2023).

Big Data contributes to more informed and strate-
gic decision-making by processing vast datasets from  

multiple sources (Ikegwu et al., 2022). In logistics hubs in 
Almaty and Astana, the application of Big Data allows for 
comprehensive analysis of transport operations, identifi-
cation of bottlenecks, and implementation of corrective 
measures. Data-driven insights support the forecasting 
of transport demand, inventory optimisation, and overall 
improvement in logistics centre performance. Moreover, 
the use of Big Data enhances customer service quality by 
offering up-to-date information regarding the location 
and status of shipments.

The development of “smart” logistics hubs in Almaty 
and Astana contributes to the integration of Kazakhstan 
into global logistics chains, enhancing its competitive-
ness and attractiveness for international partners. These 
technologies improve freight transport efficiency, sup-
port more effective management of transport flows, and 
reduce operational costs. Through active implementation 
of innovative technologies, Kazakhstan is positioned to 
enhance the quality and speed of goods delivery both do-
mestically and internationally, thereby strengthening its 
standing on the global stage (Baktymbet et al., 2024). Dig-
ital transformation of the logistics sector in Kazakhstan 
may contribute to GDP growth of 2-3% and an increase 
in export volumes by 5-7%, owing to improved efficiency 
and cost reduction (Kredina et al., 2022). A SWOT analy-
sis is used to examine the challenges associated with this 
digital transition (Table 3).

Category Indicators/actions Projected outcomes

IoT technologies Deployment of sensors and smart devices for 
monitoring and control Improved real-time tracking capabilities

Use of AI Process automation and forecasting of transport 
service demand

Enhanced forecasting accuracy and 
operational optimisation

Application of Big Data Analysis of transport flows and consumer trends Route optimisation and reduced logistics 
costs

Freight efficiency Reduction in processing and delivery times Faster transport processes and lower 
operational expenses

Source: compiled by the authors based on World Bank (2024)

Source: compiled by the authors based on A.C. Ikegwu et al. (2022), A.O. Ajayi & H. Kumkale (2023), L.A. Gómez et 
al. (2024)

Table 3. SWOT analysis of the digitalisation of the logistics sector in Kazakhstan

Table 2. Implementation of IoT, AI, and Big Data technologies in logistics hubs

Strengths Weaknesses Opportunities Threats

Potential GDP growth of 2-3% Low levels of digital literacy 
among employees

Adoption of AI, Big Data, and 
IoT technologies to enhance 

efficiency

Cybersecurity risks and data 
protection concerns during the 

digital transition

Improved efficiency of logistics 
operations, resulting in cost reduction

Inadequate infrastructure for 
digital technology deployment in 

remote areas
Attraction of international 

investment into digital projects

Limited readiness of some 
businesses and public 

authorities for the adoption of 
new technologies

Enhanced international 
competitiveness due to improved 

logistics

Restricted investment in digital 
development by small and 
medium-sized enterprises

Creation of new employment 
opportunities in the IT and 
digital technology sectors

Difficulties in adapting outdated 
processes and technologies to 

modern digital systems

Reduction in transaction time and 
costs through process automation

Demand for skilled personnel 
capable of working with 
advanced technologies

Opportunity to improve 
cooperation with neighbouring 

countries in the context of 
international trade

Potential risks for conventional 
economic sectors if digital 

transformation is implemented 
ineffectively
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Digital transformation within the logistics sector in 
Kazakhstan holds significant potential for improving effi-
ciency and supporting economic growth. Introduction of 
advanced technologies can lead to substantial cost reduc-
tions, enhanced logistics operations, faster delivery times, 
and improved global competitiveness. However, several 
challenges remain. These include low levels of digital lit-
eracy among workers, insufficient infrastructure in remote 
areas, and limited investment in digitalisation among small 
and medium-sized enterprises, all of which hinder the pace 
of technological advancement. Nonetheless, opportunities 
such as the deployment of AI and Big Data, the creation 
of new employment in the IT sector, and the potential for 
stronger international trade relations offer a positive out-
look for future development. Therewith, threats relating 
to cybersecurity, difficulty in adapting legacy systems, and 
partial readiness among businesses and governmental in-
stitutions may impede progress. One of the most notable 
challenges is the limited availability of digital infrastruc-
ture. In the context of rapid technological advancement, 
logistics companies often face a shortage of modern IT 
solutions and equipment necessary for effective operations. 
Network technologies, automation systems, and data inte-
gration tools require further development to ensure contin-
uous and efficient real-time information processing. More-
over, many regions in Kazakhstan still lack sufficient access 
to the Internet and digital platforms, which slows digital 
transformation and diminishes its overall impact.

Another major barrier involves the low level of digital 
literacy among personnel. At present, a significant propor-
tion of employees within logistics companies and public in-
stitutions lack the necessary knowledge and skills required 
to operate new digital tools effectively (Krzywdzinski  et 
al.,  2022). The implementation of advanced technologies 
such as AI, Big Data, and IoT demands a highly qualified 
workforce capable of applying these tools efficiently. With-
out proper training and education, the pace of digital trans-
formation will remain slow, and even the most promising 
technological solutions will not be fully utilised. This cre-
ates a pressing need for both public and private sectors to 
invest in educational initiatives and skills development pro-
grammes. Several initiatives have already been launched or 
are under development to address this challenge, including 
the introduction of specialised digital skills courses for em-
ployees at all levels, reskilling and upskilling programmes 
for logistics professionals and public sector staff. Online 
learning platforms are also actively developing, allowing 
employees to learn new digital technologies at a convenient 
time. Furthermore, partnerships between government in-
stitutions and the private sector are increasingly important 
for the design of innovative educational programmes fo-
cused on skills development in areas such as AI, Big Data 
analytics, and IoT integration. Cybersecurity has also be-
come an increasingly pressing issue with the expansion of 
digital platforms and automated systems. The integration of 
new technologies into logistics operations involves the con-
nection of multiple stakeholders through digital platforms,  

which raises the risk of data breaches, cyberattacks, and 
other security threats. Within the context of globalisation 
and integration into international logistics networks, the 
protection of information and transaction security has be-
come critically important. Developing infrastructure capa-
ble of ensuring cybersecurity requires substantial invest-
ment in secure systems and software solutions.

Financial barriers also present a significant challenge 
to the implementation of digital technologies. High in-
itial investment costs associated with digital infrastruc-
ture, equipment, training, and the recruitment of qualified 
professionals may prove prohibitive for many businesses, 
particularly small and medium-sized enterprises. In such 
cases, state support and subsidies play an essential role, 
although economic instability may still hinder companies 
from pursuing large-scale digital projects even in the pres-
ence of financial assistance. A comprehensive approach 
is required to overcome these challenges. This should in-
volve the development of digital infrastructure, the estab-
lishment of targeted educational programmes to improve 
workforce qualifications, the enhancement of cybersecurity 
measures, and financial support mechanisms provided by 
the government. Public programmes and private initiatives 
must be strategically aligned to remove existing barriers, 
enabling rapid and effective digital transformation. This 
would ensure the sustainable development of the logistics 
sector and strengthen the position of Kazakhstan within 
the global economy. Kazakhstan occupies a strategically 
important geographical position, enabling it to play a key 
role in international transport and logistics flows by linking 
Europe and Asia (Jablonskis et al., 2018). In recent years, 
the country has actively pursued efforts to strengthen its 
position as a major regional hub, and the integration of dig-
ital technologies presents significant opportunities in this 
regard. With the successful adoption of such technologies 
in the transport and logistics sector, Kazakhstan has the po-
tential to emerge as the leading logistics centre in Central 
Asia, offering competitive advantages compared to other 
countries in the region.

The digitalisation of logistics infrastructure can im-
prove the efficiency of freight transportation and stream-
line operational processes, both of which are essential for 
the development of a successful logistics hub. The intro-
duction of technologies such as IoT, AI, blockchain, and 
Big Data will open up new opportunities for Kazakhstan 
in supply chain management, real-time cargo monitor-
ing, and increased transparency of operations. All of 
these developments will render transport routes more 
efficient, reduce costs, and increase the speed of goods 
delivery, which constitutes a crucial factor for attracting 
international logistics operators. By becoming a region-
al hub, Kazakhstan may not only strengthen the internal 
economy but also become an important link in the global 
logistics chain, providing its partners from Europe, Asia, 
and the Middle East with fast and secure routes for goods 
transportation. The advantages of Kazakhstan as a re-
gional hub are also found in the transport infrastructure, 
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which is actively developing, and in the support provided 
by the state, which is focused on improving the business 
climate and creating favourable conditions for investors. 
Key factors for success in this area include investment in 
the modernisation of transport infrastructure, develop-
ment of intelligent logistics platforms, and improvement 
of personnel qualifications required to work with new 
digital technologies. Kazakhstan has all the necessary 
potential for the implementation of these tasks: strategic 
location, developing infrastructure, and support for digi-
talisation initiatives at both state and private levels.

Effective digital transformation in the logistics sec-
tor of Kazakhstan requires a focus on the development of 
digital infrastructure, in particular, the modernisation of 
existing platforms and the adoption of the latest technol-
ogies, including IoT, AI, and blockchain. Optimisation of 
digital transformation must include modernisation and 
unification of digital platforms through the development 
of common data exchange standards between different 
logistics systems, creation of a national digital logis-
tics ecosystem integrated with international platforms 
(TradeLens, Alibaba Logistics), and adoption of block-
chain solutions for automation and transparency of doc-
ument circulation. It is also important to use advanced 
technologies to improve efficiency, including the deploy-
ment of IoT devices for real-time cargo monitoring, the 
introduction of AI algorithms for forecasting demand for 
transport services and route optimisation, and the devel-
opment of automated customs systems allowing faster 
processing of transit goods. Another key area is training 
of personnel and development of digital competencies, 
which requires creation of educational programmes in 
digital logistics at universities and specialised centres, 
organisation of advanced training courses for employees 
of logistics companies and government bodies, and im-
plementation of internship programmes and partnerships 
with international technology and logistics companies. 
Implementation of these initiatives requires investment 
and development of international cooperation, including 
the design of state programmes supporting digital logis-
tics with subsidisation of key projects, attraction of for-
eign investors through creation of favourable conditions 
for implementation of innovative solutions, and active 
participation in international logistics alliances and de-
velopment of public-private partnerships in logistics dig-
italisation. Implementation of these measures will allow 
Kazakhstan to reduce transactional costs, increase trans-
parency in supply chains, and accelerate movement of 
goods across borders, ensuring the country remains com-
petitive in the global transport system.

Discussion
The findings of the study confirm that digital technologies 
played a substantial role in enhancing the efficiency and 
competitiveness of the transport and logistics sector. The 
adoption of innovative solutions such as automation, IoT, 
and AI contributed to faster data processing and improved 

coordination of logistics processes. The integration of these 
technologies not only increased the sector’s productivity 
but also created favourable conditions for its continued 
development in line with global trends. This issue was 
also explored by M. Yang et al. (2021), who demonstrated 
that digital technologies substantially improve efficiency 
within the logistics industry by optimising transport and 
warehouse management processes. The implementation of 
GPS systems, IoT, and data analytics enhances real-time 
tracking and management of goods, minimising delays and 
reducing operational costs. These improvements contrib-
ute not only to cost savings but also to service quality en-
hancement, thereby making firms more competitive in the 
market. K. Lee et al. (2023) similarly demonstrated that the 
transport sector benefits from the integration of automated 
solutions and AI for demand forecasting and route optimi-
sation. These technologies facilitate a reduction in carbon 
emissions, which is essential in light of increasingly strin-
gent environmental standards. The use of digital platforms 
for interaction with clients and partners expands oppor-
tunities for cooperation and supports the development of 
more flexible and adaptive business models.

The implementation of digital technologies requires 
substantial investment in infrastructure and workforce 
training, which can present a barrier for small and me-
dium-sized enterprises. However, such investments are 
justifiable for larger organisations, as they enhance prof-
itability and reduce operational risks. With technological 
advancement, it is becoming possible to develop more 
flexible and scalable solutions that are accessible to a 
broader range of companies, thereby supporting the over-
all growth of the sector. Analysis of the impact of digital 
solutions on the reduction of transactional costs indi-
cates that the use of electronic documentation simplifies 
administrative procedures and minimises bureaucratic 
barriers. This accelerates operational processes, improves 
transparency in logistics activities, and reduces the costs 
associated with document handling. Consequently, the 
digitalisation of administrative procedures has become a 
vital instrument for the optimisation of transport flows. 
D. Baviskar et al. (2021) concluded that the automation of 
document management in logistics reduces administra-
tive obstacles by decreasing reliance on manual process-
ing of paper documents and minimising the frequency of 
errors. Electronic data exchange systems and integration 
with other information platforms accelerate approval and 
coordination procedures, thereby reducing waiting times 
and increasing responsiveness. This is particularly impor-
tant in international trade, where delays can disrupt sup-
ply chains and result in financial losses.

The study conducted by H. Gupta et al.  (2022) iden-
tified the reduction of transactional costs as another im-
portant outcome of automating document management. 
Systems based on blockchain technology, electronic sig-
natures, and other modern tools enhance transparency 
and security in transactions, thereby lowering the costs 
associated with auditing and verification. Furthermore, 
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automation reduces the workload of personnel by reliev-
ing them of routine tasks, allowing their expertise to be 
redirected toward more complex and professional opera-
tions. These findings support the research discussed earlier, 
as the implementation of automated systems indeed leads 
to a notable reduction in the time required for document 
processing and in the number of errors caused by human 
factors. The use of such technologies enables much faster 
data exchange among participants in the logistics chain and 
simplifies document verification and approval. As a result, 
automation creates a more transparent and efficient envi-
ronment for information management, which improves 
overall productivity and reduces operational risks (Zavads-
ka & Oksenyuk, 2023). The study also demonstrated that 
digital transformation encourages investment in logistics 
infrastructure. Enhancements to the digital ecosystem and 
process automation attracted the attention of private and 
public investors, opening up new opportunities for financ-
ing logistics modernisation (Artyukh  et al.,  2023). Con-
tinued sectoral growth, however, requires ongoing efforts 
to build a favourable investment climate, including the 
development of regulatory frameworks and the expansion  
of governmental support.

Notably, the paper by H. Zhou et al. (2023) also high-
lighted that the sources and mechanisms of financing digi-
talisation in logistics involve both private and public invest-
ments aimed at upgrading infrastructure and implementing 
new technologies. Private enterprises are increasingly view-
ing investment in digitalisation as a long-term strategy for 
improving competitiveness, which draws interest from 
venture capital and private equity funds. Government initi-
atives, such as subsidies and tax incentives, continue to play 
a vital role in advancing digital transformation, particularly 
in cases where infrastructure projects demand substantial 
upfront capital. C. Wang et al.  (2021), in turn, concluded 
that attracting investment in the development of logistics 
infrastructure requires the formulation of a clear strategy 
that demonstrates the potential and return on investment 
in digital technologies. Investors seek projects that prom-
ise substantial improvements in operational efficiency and 
the development of new business models. Public-private 
partnerships serve as an essential mechanism in this con-
text, offering access to additional capital sources and dis-
tributing risk in a way that fosters favourable conditions 
for long-term investment in the modernisation of logistics 
systems. These findings are consistent with the arguments 
presented in the preceding section, as they confirm the im-
portance of both private and public sources of funding in 
supporting the successful digitalisation of the logistics sec-
tor. The attraction of venture capital and private investment 
contributes to the implementation of innovative solutions 
capable of enhancing the competitiveness of enterprises. 
Therewith, government support through subsidies and 
tax incentives creates additional drivers for infrastructure 
development and the adoption of advanced technologies, 
thereby improving overall efficiency in the logistics sector.

The development of international transport corridors 
turned out to be inextricably linked with the introduction 
of digital solutions (Trushaj, 2023). Integration into global 
supply chains helped strengthen the country’s role in in-
ternational trade. Automated cargo monitoring and man-
agement systems reduced transit time and improved coor-
dination with international partners, which increased the 
attractiveness of the country as a transit hub (Akhmet et 
al.,  2025). E. Tijan et al.  (2021) also confirmed that dig-
ital solutions play a key role in accelerating the interna-
tional integration of the transport sector, ensuring seam-
less communication between different participants in the 
supply chain. Modern technologies, including blockchain, 
supply chain management systems, and the automation of 
customs procedures, considerably streamline operations, 
increasing transparency and transaction speed. These de-
velopments allow for the creation of more efficient and 
predictable international freight routes, reducing delivery 
times and minimising operational risks. R.  Palu & O.-
P.  Hilmola  (2023) similarly found that the prospects for 
developing global logistics corridors are closely tied to the 
adoption of digital technologies that enable the integra-
tion of diverse transport networks and improve coordi-
nation among countries. In particular, digitalisation sup-
ports the effective management of large volumes of data 
and the analysis of demand trends, facilitating improved 
forecasting and route optimisation. Looking ahead, fur-
ther advances in AI and IoT are expected to lead to the 
emergence of more adaptive and resilient global logistics 
corridors, capable of responding swiftly to shifts in market 
conditions and international policy.

A comparison of the study findings indicates that 
digitalisation does indeed accelerate the integration of 
international transport systems and improves coordina-
tion across regions. The adoption of technologies such as 
blockchain and IoT not only enhances transparency but 
also reduces the costs associated with information man-
agement and processing (Rama  et al.,  2023). This leads 
to improved operational efficiency and a reduction in 
the time required for customs procedures, thereby accel-
erating the movement of goods through global logistics 
corridors. Integration into global digital platforms shows 
a positive impact on supply chain transparency and risk 
reduction. The use of such ecosystems minimised errors 
in cargo handling and increased trust among internation-
al partners (Matsiuk  et al.,  2023). The implementation 
of intelligent logistics hubs also played a crucial role in 
enhancing the efficiency of transport operations, under-
scoring the need for further expansion of these solutions. 
Y.  Issaoui  et al.  (2022) concluded that digital platforms 
are essential for supply chain optimisation, providing 
real-time tracking and control over cargo at every stage 
of the supply chain. These platforms enable synchronisa-
tion among all participants, from suppliers and carriers 
to end customers, improving coordination and reducing 
the likelihood of delays. Their implementation promotes 
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process automation, shortens order processing times, 
and enhances planning accuracy. T. Morgan et al. (2023) 
uncovered that the transparency offered by digital plat-
forms lowers logistical risks by enabling the early identifi-
cation of problems and the implementation of corrective  
measures. Monitoring and analytics systems help detect 
bottlenecks and predict potential disruptions, facilitating 
timely responses to changes. This reduces uncertainty and 
risk in the delivery of goods and strengthens trust among 
supply chain stakeholders.

The findings indicate that the use of digital platforms 
considerably improves coordination within supply chains, 
enhancing overall operational efficiency and precision. 
These solutions optimise planning and tracking processes 
and enable swift responses to change, which is an essen-
tial factor in maintaining uninterrupted supply flows. This 
confirms that digitalisation is a critical component of strat-
egies aimed at boosting competitiveness and reducing risks 
within the logistics sector. Despite the positive outcomes, 
the study identified several challenges hindering the digi-
tal transformation of the logistics sector. Insufficient digital 
infrastructure, a shortage of qualified specialists, cyber-
security risks, and financial barriers slow the adoption of 
new technologies. Addressing these challenges effectively 
requires a comprehensive approach involving government 
support, educational initiatives, and improvements to the 
regulatory framework. Overall, the study demonstrated 
that through the active adoption of digital technologies, the 
country could strengthen its position as a regional logistics 
hub and enhance its competitiveness in the global market.

Conclusions
The study indicated that the introduction of digital tech-
nologies enhances the efficiency of the transport and logis-
tics sector in the country. Process automation and the 
utilisation of AI, IoT, and Big Data led to notable improve-
ments in sector productivity. The implementation of these 
technologies accelerated data processing, improved the co-
ordination of logistics operations, and enabled the optimi-
sation of delivery routes. These developments contributed 
to a reduction in logistics costs, which in turn supported 
the growth of competitiveness across individual enterprises 
and the industry as a whole. Particular attention was devot-
ed to the adoption of electronic documentation, including 
the e-CMR and the “Astana-1” system. These technological 
solutions substantially reduced transaction costs by lower-
ing bureaucratic barriers and streamlining administrative 
procedures. As a result, the number of errors decreased, the 
processing of transport documents was accelerated, and 
the transparency of operations improved. Electronic docu-
mentation also facilitated enhanced conditions for tracking 
and controlling shipments, thereby strengthening trust and 
increasing operational efficiency both domestically and in 
collaboration with international partners.

The digitalisation of transport logistics also contributed 
to a rise in investment directed towards the modernisation 

of logistics infrastructure. The allocation of resources to-
wards new technologies and the development of innovative  
platforms created favourable conditions for attracting in-
vestors. Forecasted investment volumes in digital infra-
structure range between 500 and 800 million USD, with an 
anticipated return on investment of 15-20% over a period 
of three to five years. This supported growth in the con-
struction of modern logistics hubs, infrastructure enhance-
ment, and the development of new transport corridors. Es-
timated volumes for international investment projects are 
valued at 600 to 900 million USD, with projected returns of 
18-25%, while public-private partnerships are expected to 
attract between 400 and 600 million USD, with returns of 
12-18% over two to four years.

The study further demonstrated that the country 
succeeded in strengthening its position in internation-
al logistics through active integration into global trans-
port initiatives such as the Belt and Road Initiative and 
the Trans-Caspian International Transport Route. Digi-
tal solutions, including automated cargo monitoring and 
management systems, accelerated integration into these 
initiatives, resulting in improved transit quality and speed, 
and enhanced coordination with participating countries. 
The study identified several challenges hindering the suc-
cessful digital transformation of the transport and logis-
tics sector, including insufficient digital infrastructure, low 
levels of digital literacy, and cybersecurity concerns. These 
barriers require a comprehensive approach involving the 
development of infrastructure and the implementation of 
educational programmes aimed at improving workforce 
qualifications. It is also essential to develop strategies for 
ensuring data security, which would enhance trust among 
international partners and accelerate the development of 
cross-border cooperation.

Thus, despite the existing challenges, digital trans-
formation within the transport and logistics sector in 
the country demonstrates considerable potential for en-
hancing competitiveness and resilience on the interna-
tional stage. With the continued adoption of innovative 
technologies and the removal of structural barriers, the 
country has the opportunity to become a key logistics hub 
in Central Asia, attracting international investment and 
generating new business opportunities. A more in-depth 
understanding of the long-term implications of digital 
technology adoption is required to evaluate its impact on 
the sustainability of the ecosystem and its effects on small 
and medium-sized enterprises.
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Анотація. Мета дослідження полягала у визначенні ключових переваг та викликів цифровізації в транспортно-
логістичному секторі Казахстану та оцінці її впливу на економічне зростання та міжнародне співробітництво. 
У дослідженні використовувались методи аналізу, оцінки та прогнозування для визначення впливу цифрових 
технологій на різні аспекти транспортно-логістичної системи Казахстану, включаючи продуктивність, 
інвестиційну привабливість та глобальну інтеграцію. Результати дослідження показали, що цифрова 
трансформація підвищує ефективність, знижує транзакційні витрати та покращує інвестиційну привабливість 
сектору. Впровадження цифрових платформ, автоматизація митних процедур та використання штучного 
інтелекту (ШІ) прискорили обробку вантажів та оптимізували операції. Аналіз показав, що цифровізація сприяє 
зростанню іноземних інвестицій шляхом підвищення прозорості та передбачуваності транспортних процесів. 
Очікується, що приватні інвестиції в інфраструктуру досягнуть 500-800 мільйонів доларів США, що принесе 15-
20 % прибутковості протягом 3-5 років, тоді як державні субсидії можуть сягнути 200-300 мільйонів доларів США 
з прибутковістю 10-12 % протягом 1-3 років. За оцінками, міжнародні проекти генеруватимуть 600-900 мільйонів 
доларів США інвестицій з очікуваною прибутковістю 18-25 % протягом 4-6 років. Очікується, що державно-
приватне партнерство складе 400-600 мільйонів доларів США, пропонуючи прибутковість 12-18 % протягом 2-4 
років, а інвестиції у стартапи становитимуть 100-200 мільйонів доларів США з прибутковістю 25-35 % протягом 
2-3 років. Розвиток цифрових рішень у міжнародних транспортних коридорах посилює роль Казахстану як 
логістичного центру. Однак, основні проблеми залишились, включаючи неадекватну цифрову інфраструктуру, 
кіберзагрози, низький рівень цифрової грамотності та фінансові обмеження, з якими стикаються малі та 
середні підприємства. Ефективна трансформація вимагає тісної державно-приватної співпраці та створення 
«розумних» логістичних центрів. Таким чином, цифровізація в транспортно-логістичному секторі має значний 
потенціал для позиціонування країни як провідного логістичного центру в Центральній Азії

Ключові слова: інвестиції; автоматизація; міжнародні коридори; кібербезпека; логістична інфраструктура; 
глобальна інтеграція
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