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Abstract. In the modern world, digitalization of logistics plays a key role in 
improving the efficiency and competitiveness of national economies. The article 
analyzes the processes and results of the introduction of digital technologies into the 
logistics system of Kazakhstan, a country striving to become an important transit hub 
at the international level. The study is based on the analysis of statistical data on freight 
transportation, investments in transport infrastructure and technological innovations, 
as well as data from major research agencies and national authorities. The problem 
is relevant in the light of the need to integrate into international trade networks and 
create competitive advantages in the international arena. The study uses quantitative 
and qualitative analyses to process statistical data and evaluate the effectiveness of 
implemented technologies. The study confirmed the hypothesis that the introduction 
of modern information technologies significantly increases the efficiency of 
logistics operations. The main obstacles to digitalization have been identified, such 
as insufficient integration with international systems and a shortage of qualified 
specialists. The results of the study can be used to adjust the national strategy for the 
development of transport and logistics infrastructure, planning educational programs 
in the field of digital technologies and logistics, as well as to stimulate investments in 
the development of digital infrastructure. This will strengthen Kazakhstan's position 
as a key transit hub and improve the quality of logistics services in the region. 
The challenges faced by Kazakhstan in the process of digital transformation of 
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logistics, including problems of integration with international systems, infrastructure 
constraints and a shortage of qualified personnel, are also discussed. The results of 
the study show that despite these problems, digitalization contributes to a significant 
improvement in operational efficiency and creates prerequisites for strengthening 
Kazakhstan's position as a key player in international logistics.

Keywords: Logistics, digitalisation, Kazakhstan, information technology, 
efficiency
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Аннотация. Қазіргі әлемде логистиканы цифрландыру ұлттық 
экономикалардың тиімділігі мен бәсекеге қабілеттілігін арттыруда шешуші 
рөл атқарады. Мақала халықаралық деңгейде маңызды транзиттік хаб болуға 
ұмтылатын Қазақстанның логистикалық жүйесіне цифрлық технологияларды 
енгізу процестері мен нәтижелерін талдайды. Зерттеу жүк тасымалы, көлік 
инфрақұрылымына Инвестициялар және технологиялық инновациялар 
туралы статистикалық деректерді, сондай-ақ ірі зерттеу агенттіктері мен 
ұлттық органдардың деректерін талдауға негізделген. Мәселе халықаралық 
сауда желілеріне интеграциялау және халықаралық аренада бәсекелестік 
артықшылықтар жасау қажеттілігі тұрғысынан өзекті. 

Зерттеу статистикалық деректерді өңдеу және енгізілген технологиялардың 
тиімділігін бағалау үшін сандық және сапалық талдауларды пайдаланды. Зерттеу 
заманауи ақпараттық технологияларды енгізу логистикалық операциялардың 
тиімділігін айтарлықтай арттырады деген гипотезаны растады. Цифрландыру 
жолында халықаралық жүйелермен интеграцияның жеткіліксіздігі және білікті 
мамандардың тапшылығы сияқты негізгі кедергілер анықталды. 

Зерттеу нәтижелері көлік-логистикалық инфрақұрылымды дамытудың 
ұлттық стратегиясын түзету, цифрлық технологиялар мен логистика саласын
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дағы білім беру бағдарламаларын жоспарлау және цифрлық инфрақұрылымды 
дамытуға инвестицияларды ынталандыру үшін пайдаланылуы мүмкін. 
Бұл Қазақстанның негізгі транзиттік хаб ретіндегі ұстанымын нығайтуға 
және өңірдегі логистикалық қызметтердің сапасын жақсартуға мүмкіндік 
береді. Сондай-ақ, халықаралық жүйелермен интеграциялау проблемаларын, 
инфрақұрылымдық шектеулерді және білікті кадрлардың жетіспеушілігін 
қоса алғанда, логистиканы цифрлық трансформациялау процесінде Қазақстан 
алдында тұрған сын-қатерлер талқыланады. Зерттеу нәтижелері осы 
проблемаларға қарамастан, цифрландыру операциялық тиімділікті едәуір 
жақсартуға ықпал ететінін және Қазақстанның халықаралық логистикадағы 
негізгі ойыншы ретіндегі ұстанымын нығайту үшін алғышарттар жасайтынын 
көрсетеді.

Түйін сөздер: Логистика, цифрландыру, Қазақстан, ақпараттық техноло
гиялар, тиімділік
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Аннотация. В современном мире цифровизация логистики играет ключевую 
роль в повышении эффективности и конкурентоспособности национальных 
экономик. Статья анализирует процессы и результаты внедрения цифровых 
технологий в логистическую систему Казахстана, страны, стремящейся 
стать важным транзитным хабом на международном уровне. Исследование 
основывается на анализе статистических данных о грузоперевозках, 
инвестициях в транспортную инфраструктуру и технологических инновациях, 
а также на данных от крупных исследовательских агентств и национальных 
органов. Проблема актуальна в свете необходимости интеграции в 
международные торговые сети и создания конкурентных преимуществ на 
международной арене. В исследовании использованы количественный и 
качественный анализы для обработки статистических данных и оценки 
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эффективности внедрённых технологий. Исследование подтвердило гипотезу 
о том, что внедрение современных информационных технологий значительно 
повышает эффективность логистических операций. Выявлены основные 
препятствия на пути цифровизации, такие как недостаточная интеграция с 
международными системами и дефицит квалифицированных специалистов. 
Результаты исследования могут быть использованы для корректировки 
национальной стратегии развития транспортно-логистической инфраструктуры, 
планирования образовательных программ в области цифровых технологий 
и логистики, а также для стимулирования инвестиций в развитие цифровой 
инфраструктуры. Это позволит укрепить позиции Казахстана как ключевого 
транзитного хаба и улучшить качество логистических услуг в регионе. Также 
обсуждаются вызовы, с которыми сталкивается Казахстан в процессе цифровой 
трансформации логистики, включая проблемы интеграции с международными 
системами, инфраструктурные ограничения и нехватку квалифицированных 
кадров. Результаты исследования показывают, что несмотря на данные 
проблемы, цифровизация способствует значительному улучшению операцион
ной эффективности и создает предпосылки для укрепления позиций Казахстана 
как ключевого игрока в международной логистике.

Ключевые слова: логистика, цифровизация, Казахстан, информационные 
технологии, эффективность.

Introduction. The choice of the topic "Information transformation in Kazakhstan" 
is due to the significant impact of digital technologies on the development of the 
country's economic sectors. The relevance of the study is confirmed by Kazakhstan's 
desire to modernize the transport and logistics complex. In today's world, where 
globalization and economic integration are becoming key drivers of international 
trade, logistics is coming to the fore as a critical component of successful economic 
activity. Kazakhstan, a country located at the crossroads of important international 
trade routes, is aware of the need to adapt its logistics systems to the challenges of 
our time. Digitalization of logistics in Kazakhstan is a strategic response to these 
challenges, which aims to improve the efficiency, safety and manageability of 
transport and warehouse operations.

Materials and basic methods. Both primary and secondary data sources were 
used in this study. The main statistical data on cargo transportation and transport 
infrastructure were obtained from official bodies of Kazakhstan, including the Ministry 
of National Economy and national transport companies. Data from international 
research agencies and organizations such as Baker Tilly and KazakhInvest were 
also used, which provided information on trends in e-commerce and international 
logistics.

The following methods were used to analyze the data:
•	 Quantitative analysis for processing statistical data on cargo transportation and 

investments.
•	 Qualitative analysis to assess the effectiveness of the introduction of digital 

technologies in logistics processes.
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Results. The study showed a signifi cant impact of digitalization on the logistics 
of Kazakhstan. Among the key results:

1. Increase in freight traffi c: in recent years, there has been a steady increase in 
freight traffi c, supported by the development of e-commerce and improved transport 
infrastructure (Figure 1). In 2023, the indicator increased by 25% compared to the 
previous one and, according to analysts, the percentage of freight traffi c will only 
grow.

Figure 1 – Freight transport by all modes in Kazakhstan (2016 – 2023)
Note – Compiled according to the data of the Baker Tilly auditing company

2.  Investment growth: a signifi cant increase in investments in transport and 
storage infrastructure, in particular, an increase in investments in auxiliary activities 
of land transport. In 2023, more than half of the industry's investments (53%) are 
accounted for by "cargo warehousing and auxiliary transport activities." Investments 
in this sub-sector increased by 29% compared to 2022. In particular, a signifi cant 
part of these funds (1 trillion tenge) went to the development of "auxiliary activities 
of land transport" (Agentstvo po privlecheniyu investisiy Kazakhstan, 2022).

3. Improving the digital environment of Kazakhstan's logistics: the introduction of 
advanced information technologies through the Digital Kazakhstan program, as well 
as forecasting the further use of modern technologies such as blockchain, artifi cial 
intelligence, big data analysis and the Internet of Things for the development of 
"problem areas" within the country's logistics (Moldabekova, etc, 2021).

These results confi rm that the digitalization of logistics in Kazakhstan has 
successfully contributed to increasing effi ciency, reducing costs and improving the 
quality of service in the logistics industry.

Discussion. From the point of view of the structure of domestic cargo 
transportation by mode of transport, the lion's share (83%) falls on road transport, 
including due to the rapid development of online trading and delivery services 
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and the growing demand for 3PL services. According to BakerTilly research, the 
volume of electronic trading in the Republic of Kazakhstan reached 760 billion 
tenge by the end of 2020, and continues to grow According to this indicator of the 
largest players in the e-commerce market, the growth rate in the top 5 categories of 
electronic trading over the past 5 years amounted to 84% CAGR, while marketplaces 
grew at an operating rate: +196%CAGR. From an international perspective, it is 
the trends of the continued growth of marketplaces and grocery delivery services 
from supermarkets that will be based on the drivers of growing demand for logistics 
services in the domestic market (Baker Tilly Kazakhstan, 2022).

According to the Economic Research Institute, presented in Table 1, 44% of 
investments (or 1.1 trillion tenge) were directed to the activities of land and pipeline 
transport, which is 2.2 times more than in the previous period. Particularly significant 
growth was observed in the sub-sectors of "pipeline transport" (by 1.9 times or by 
247.6 billion tenge), "freight rail transport" (by 3 times or by 173.3 billion tenge) 
and "other passenger land transport" (also by 3 times or by 114.3 billion tenge). This 
indicates the country's desire to strengthen and expand its transport network, which 
is a key factor for maintaining and developing economic activity, especially in the 
context of international trade and logistics. At the same time, the contribution of 
other sub-sectors does not exceed 3% (air and water transport, as well as postal and 
courier services combined) (KazLogistics, 2024).

Table 1 – Structure of investments in the transport and warehousing industry in Kazakhstan

Year
Postal and 
Courier Activities 
(Billion KZT)

Storage and Ancillary 
Transport Activities 
(Billion KZT)

Air, Water, and Pipeline 
Transport Activities 
(Billion KZT)

Total Investment in 
Transport and Storage 
(Trillion KZT)

2019 726 429 45 1,2
2020 893 394 13 1,3
2021 890 544 66 1,5
2022 1,054 634 12 1,7
Jan-Dec 
2023 1,341 1,113 46 2,5

Note – compiled according to the Kazakh Invest website

According to Kazakh Invest, five significant projects with the participation 
of foreign investors totaling $399 million were implemented in the transport and 
warehousing industry from 2017 to 2023. One of the major projects is the construction 
of a new airport in the city of Turkestan, the cost of which is estimated at $ 206 
million. The project was implemented with the financial support of the Turkish 
company YDA Holding (Agentstvo po privlecheniyu investisiy Kazakhstan, 2022). 

Also among the projects with foreign participation, we note the expansion of 
the presence of foreign marketplaces in the country. For example, Ozon has opened 
logistics hubs in Astana and Almaty, and Wildberries has launched a logistics center 
in Almaty. The Russian SDEK has opened two new fulfillment warehouses in the 
main cities of the country.Work has begun on a number of important projects for the 
development of Kazakhstan's maritime infrastructure. One of them is the launch of a 
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grain terminal in the port of Kuryk jointly with the Emirati Company AbuDhabiPorts 
(Vlast, 2023).

Kazakhstan is actively striving to digitalize logistics in order to increase the 
efficiency of its economy, improve the quality of service and strengthen its position 
in the international market as a major transit hub. Kazakhstan is actively preparing to 
participate in the Chinese initiative "One Belt, One Road", which is aimed at creating 
new trade and infrastructure links between Asia, Europe and beyond. This strategic 
decision reflects an understanding of the country's importance as a key transit hub 
on the new Silk Road, which promises to bring significant economic benefits to the 
region. In preparation for this large-scale program, Kazakhstan is betting on improving 
and modernizing its transport and logistics infrastructure. Special attention is paid to 
the development of railways and highways that connect major logistics centers in the 
country with international transport corridors. Improving infrastructure will not only 
speed up cargo transportation, but also significantly reduce logistics costs, making 
transit through Kazakhstan more attractive for international companies.

One of the notable successes in the field of digitalization of logistics is the creation 
and launch of the Digital Kazakhstan program, which was launched in 2018 with 
the aim of accelerating the digitalization of all sectors of the economy, including 
transport and logistics. In logistics, the main directions are the development of 
intelligent transport systems (ITS), multimodal transportation and automation of 
customs procedures. The key elements of the program are the implementation of 
cargo monitoring and control systems, as well as the development of infrastructure 
for smart warehouses and digital corridors. According to the program, automation of 
logistics processes has reduced cargo handling time by 20-30%. All these measures 
are aimed at providing Kazakhstan with key competitive advantages in the region, 
turning it into a reliable and efficient link in the global logistics chain, as well as 
supporting economic growth by improving infrastructure and improving the quality 
of logistics services. However, according to a report on the official website of the 
Ministry of Digital Development, by 2023, the introduction of a "single window" 
covered only 65% of all customs points. There are problems with the technical 
support of the system and insufficient training of personnel, which makes it difficult 
to cross the border. In more detail, the problems faced by Kazakhstan within the 
framework of the implementation of the Digital Kazakhstan program can be seen in 
table 2.

 
Table 2 - Problems related to digitalization of logistics in Kazakhstan

№№ Problem Description
11 High cost of 

technology 
implementation

Modernization of logistics processes requires significant financial 
investments, which makes it difficult to implement advanced 
technologies (for example, Industry 4.0). Many companies consider it 
too expensive to implement.

22 Lack of qualified 
specialists

Kazakhstan lacks a sufficient number of highly qualified personnel 
capable of implementing and maintaining digital logistics solutions, 
which slows down the digitalization process.
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3

3

Insufficient study 
of international 
experience

When implementing the Digital Kazakhstan program, international 
experience was not sufficiently taken into account, which led to problems 
in adapting technologies to local conditions. This was especially evident 
during the COVID-19 pandemic, when the country's IT infrastructure 
could not cope with increased loads, which caused periodic technical 
failures.

44 Lack of 
coordination 
and insufficient 
infrastructure 
modernization

The logistics infrastructure in Kazakhstan does not always meet the 
requirements of the digital age. This leads to the difficulty of integrating 
digital platforms and technologies into logistics processes.

Note – compiled by the authors

For the successful digitalization of logistics in Kazakhstan, it is important to 
take into account current problems and develop effective measures to overcome 
them. One of the main tasks is to modernize the infrastructure, which must meet 
the requirements of the modern digital world. The use of foreign experience in 
logistics is of key importance for the development of this industry in Kazakhstan, 
as it allows not only to adopt proven solutions and approaches, but also to avoid 
mistakes already made in other countries. Foreign experience helps accelerate the 
digitalization process, as many developed economies have already gone through 
the stage of introducing digital technologies into logistics, and their achievements 
can serve as a guide for local companies. Kazakhstan, being an important link in 
international transit routes, needs modern technologies and standards in order to 
remain competitive. The implementation of the best international practices allows 
Kazakhstani logistics companies to adapt to international requirements, improve the 
quality of service and reduce costs. Modern logistics uses a number of advanced 
information technologies that can be effectively adapted and implemented in 
Kazakhstan to improve the efficiency and competitiveness of the logistics industry 
(Table 3).

Table 3 - Modern information technologies in logistics
№ Names of information 

technologies
Opportunities for Kazakhstan

1 Internet of Things 
(IoT)

Optimization of delivery routes, prevention of cargo losses and 
damage, as well as in increasing the overall transparency of logistics 
operations

2 Artificial Intelligence 
(AI)

Using AI will help logistics companies manage resources more 
efficiently, reduce costs and improve customer service.

3 Blockchain Blockchain can help the country strengthen its position as a transit 
hub, ensuring the continuity and reliability of international logistics 
operations.

4 Advanced Analytics 
and Big Data

With the help of data and analytics, it is possible to improve the 
accuracy of forecasting supply and demand, as well as increase overall 
operational efficiency.

Note – compiled by the authors
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In order to increase efficiency and improve logistics processes in Kazakhstan, 
it is advisable to consider the successful international experience of technology 
implementation and adapt it to local conditions. With the growth of e-commerce, 
parcel flows are significantly increasing, which requires optimization of logistics 
processes, especially at the stages of sorting and delivery. Artificial intelligence (AI) 
and robotics can become powerful tools for automating these tasks. For example, 
ZTO Express uses robots to sort parcels, which allows processing up to 18,000 
parcels per hour. Robots equipped with an optical recognition system automatically 
route parcels to their destinations, which helps to significantly increase efficiency 
and reduce labor costs by 70%. Such technologies could significantly optimize 
logistics operations in Kazakhstan, especially due to the growing domestic demand 
for logistics services (Sitec-IT, 2023).

In addition, according to the McKinsey report, the introduction of AI for supply 
chain management has shown that it can reduce logistics costs by 15%, reduce 
inventory levels by 35%, and improve service quality by 65%. According to Gartner 
research, the digital transformation of supply chains over the next 10 years could 
lead to revenue growth of 20% and a 50% reduction in production costs. This 
highlights the importance of accelerated AI implementation in Kazakhstan's logistics 
operations (Sitec-IT, 2023).

Blockchain technologies can also play an important role in improving logistics 
efficiency. According to IBM estimates, the introduction of blockchain can save up 
to $38 billion per year by automating document management using smart contracts 
and a distributed registry. The example of using the TradeLens system from Maersk 
and IBM shows how blockchain technologies can improve freight tracking and 
information exchange between supply chain participants. The introduction of such 
technologies in Kazakhstan can significantly increase the transparency and reliability 
of transport operations, strengthening the country's position in the international 
logistics market.

Automation of warehouse processes using technologies such as KIVA robots and 
drones can also significantly improve logistics efficiency. For example, at Amazon, 
robots and drones help reduce the cost of warehouse operations by up to 20%, as 
well as significantly speed up inventory. Kazakhstani logistics companies should 
consider using such solutions to improve the accuracy of inventory and reduce 
operating costs.

The last stage of delivery, known as the "last mile", is one of the most expensive 
and difficult in logistics. Using drones and other technologies to automate this part of 
the process can significantly reduce costs. In the case of Amazon, the cost of the last 
mile using drones is reduced to one dollar for the delivery of small-sized goods. The 
introduction of such technologies in Kazakhstan, especially in conditions of densely 
populated cities and urban infrastructure problems, can significantly increase the 
availability and quality of logistics services.

RFID and IoT technologies can also be used to improve cargo tracking and 
management in Kazakhstan. Monitoring the condition of goods and tracking their 
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movements using sensors reduces losses associated with violations of storage and 
transportation conditions by 30%. For example, DHL uses IoT sensors to track its 
shipments, and Cerasis implements BigData to optimize routes and reduce fuel 
consumption. Similar technologies can also be adapted for Kazakhstan to ensure 
reliable monitoring and optimization of logistics operations, reducing costs and 
improving environmental performance.

Based on the findings, it is recommended that the Ministry of Industry and 
Infrastructure Development develop a roadmap for digital logistics transformation 
with clearly defined stages, performance indicators, and pilot projects. This roadmap 
should include measurable targets such as reducing customs clearance time, 
increasing the percentage of logistics processes automated, and training a set number 
of specialists annually. Logistics companies in Kazakhstan can begin by conducting 
digital readiness assessments to identify bottlenecks in current workflows. Small and 
medium-sized enterprises (SMEs) should focus on modular digital solutions, such 
as cloud-based warehouse management systems, which offer scalability without 
requiring major capital investments. Partnerships with local IT firms could help 
overcome resource limitations.

Thus, for the successful digitalization of logistics, Kazakhstan should focus 
on upgrading infrastructure, developing vocational education programs, applying 
international experience and providing financial support for innovation. This will 
ensure the improvement of the quality of logistics services, increase efficiency and 
create competitive advantages at the global level.

Conclusion
The analysis conducted in this study confirms that the digital transformation 

of Kazakhstan’s logistics sector is not only underway but already demonstrating 
measurable progress, particularly in the growth of freight turnover, investment in 
transport infrastructure, and the adoption of modern technologies. The steady increase 
in e-commerce activity, combined with the government’s efforts under the "Digital 
Kazakhstan" program, has created favorable conditions for further digital integration. 
However, several systemic challenges persist, including infrastructure limitations, 
insufficient international integration, and a shortage of qualified specialists, all of 
which constrain the scalability and consistency of digital transformation.

Given these findings, the practical implication is clear: without addressing 
these bottlenecks, the country risks slowing down its momentum and losing 
competitiveness in the international logistics arena. The data show that over 65% of 
customs points still lack full digital integration, and only partial progress has been 
made in automating core logistics functions. This supports the argument that digital 
readiness remains uneven, and that successful national transformation requires not 
only technological investments but also policy coordination, capacity building, and 
international collaboration. In particular, there is a clear demand to overcome the 
shortage of qualified professionals capable of implementing and managing digital 
logistics solutions. Investment in education and professional training should become 
a national priority to ensure the availability of skilled talent.
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Therefore, it is reasonable to conclude that Kazakhstan’s logistics digitalization 
strategy must adopt a more systemic approach—one that combines infrastructure 
modernization, targeted investments in human capital, and the adaptation of proven 
global solutions to the local context. These conclusions are not only drawn from 
theoretical considerations but are grounded in the quantitative data on investment 
dynamics and the qualitative evaluation of digital adoption levels across the sector. 
With a focus on these interrelated areas, Kazakhstan can transition from isolated 
success stories to a unified digital logistics ecosystem that enhances its role as a 
central node in global trade.

At the same time, Kazakhstan would benefit from establishing pilot digital 
logistics zones within major transport hubs, where the implementation of technologies 
such as AI, IoT, and blockchain can be tested and optimized before being scaled 
nationwide. The promotion of public-private partnerships and engagement with 
international logistics experts can facilitate the adoption of best practices and 
enhance interoperability with global logistics systems.

Ultimately, Kazakhstan’s ability to enhance its role as a key transit hub depends 
on how effectively it can institutionalize digital transformation. By aligning 
infrastructure modernization, human capital development, and international 
cooperation within a cohesive digital strategy, the country can strengthen its position 
in global supply chains and unlock new opportunities for economic growth.
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