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Abstract. Kazakhstan's transport and logistics sector are rapidly growing, but workforce shortages are hindering its effi-
ciency and competitiveness. Implementing artificial intelligence can optimize logistics processes and help address the labor
deficit. This article explores the prospects of using artificial intelligence to address the workforce shortage in Kazakhstan’s
transport and logistics sector. Al-driven solutions in personnel selection, automation of logistics processes, and employee train-
ing can significantly enhance industry efficiency. Implementing these technologies will help mitigate workforce shortages and

improve the quality of logistics services.
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1. Introduction

The transport and logistics complex of Kazakhstan has
considerable potential, which is driven by several key fac-
tors. First and foremost is the country’s advantageous geo-
graphic location, enabling it to serve as a vital transit hub
between Europe and Asia. In addition, Kazakhstan, as a
country with a well-developed resource-based economy, has
a constant need for reliable and efficient transport corridors
to export its products. It is also worth noting that the country
possesses one of the longest railway networks in the CIS —
approximately 16.6 thousand kilometers — while the total
length of its roads exceeds 96.2 thousand kilometers [1]. The
most important logistics hubs supporting international
transport and trade connections are the dry port "Khorgos —
Eastern Gate" and the seaport of Aktau, which plays a key
role in cargo transportation across the Caspian Sea.

In 2022, the Concept for the Development of the
Transport and Logistics Potential of the Republic of Kazakh-
stan until 2030 was adopted [2]. The strategic goal of the
Concept is to stimulate the country’s economic growth and
improve the quality of life of its citizens through the devel-
opment of accessible, efficient, and safe transport and logis-
tics services. Over the past three decades, about 2.5 thousand
kilometers of railways have been built, and now the govern-
ment plans to construct over 1.3 thousand kilometers of new
railway lines within three to four years. The development of
logistics infrastructure is viewed as one of the key factors
capable of driving the country's economic growth. One ex-
ample is the construction of the Bakhty—Ayagoz railway line,
which began in 2023. This project, aimed at strengthening
ties with China, is expected to significantly increase the
throughput capacity of routes between the two countries —
from 28 to 48 million tons of cargo per year, effectively
doubling the current transportation volume. Kazakhstan has
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set a strategic goal to become one of the most important
international transport and transit hubs, playing a significant
role in global logistics [3].

As the transport and logistics complex continues to de-
velop, the demand for qualified specialists is becoming in-
creasingly acute. Industry representatives are increasingly
pointing to a workforce shortage that is already affecting the
stability of the sector’s operations. According to data from
the Ministry of Transport of the Republic of Kazakhstan for
2024, the shortage of specialists in the transport sector
amounts to approximately 13,800 people [4]. At the same
time, by the end of 2023, the number of students enrolled in
logistics and transportation-related programs did not exceed
2,500. This indicates that training new personnel alone will
not solve the problem, as the current educational capacity
cannot meet the short-term needs of a rapidly growing indus-
try. Therefore, it is necessary to explore alternative ways to
address the labor shortage by employing comprehensive
measures and modernizing workforce management ap-
proaches.

The prospects of applying artificial intelligence (Al) in
logistics have been examined by Khoroshilova T.N. and
Sharan K.N., while its use in workforce management has
been discussed by Nonka A.Yu. and Borisova A.A. The goal
of this study is to identify solutions to the workforce shortage
in Kazakhstan’s transport and logistics complex.

The growth of Kazakhstan's transport and logistics sector
makes the problem of staffing shortages even more pressing.
Each year, the volume of cargo transportation increases,
requiring a larger number of qualified specialists to manage
logistics processes, coordinate multimodal transport, and
work with digital solutions in transport infrastructure. For
example, since 2010, the freight turnover on railway
transport has been growing annually, and a similar trend is
observed across all types of transport. This inevitably leads
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to increased pressure on the transport infrastructure (Figure
1). In this context, it is especially important to develop tools
that can reduce the burden on infrastructure, enhance opera-
tional efficiency, and ensure the rational use of resources [5].

Freight turnover in railway transport in Kazakhstan,
million ton-kilometers.
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Figure 1. Graph of increase in load on transport infrastruc-
ture

2. Materials and methods

Since the mid-20th century, scientists have been actively
engaged in the development of artificial intelligence (Al)
aimed at easing human labor by optimizing work processes,
automating routine tasks, increasing forecasting accuracy,
and reducing costs. The rapid advancement of this scientific
field in recent years has made it possible not only to discuss
Al's potential capabilities but also to successfully implement
it to improve efficiency and automate various areas of activi-
ty. Today, the integration of artificial intelligence into Ka-
zakhstan’s transport and logistics complex is viewed as one
of the most promising solutions to the problem of workforce
shortages. Compared to traditional tools, Al offers ad-
vantages such as autonomy, high precision, the ability to
minimize errors, and significantly faster execution of work
processes. Moreover, Al not only reduces the industry’s
dependence on the human factor but also adapts to real-time
changes, ensuring flexibility and resilience in logistics opera-
tions — making it an indispensable tool in the transport and
logistics complex (TLC).

Considering all these advantages, it becomes evident that
the use of artificial intelligence can not only compensate for
personnel shortages but also significantly enhance the per-
formance of Kazakhstan’s transport and logistics complex.
However, in order to fully unlock AI’s potential, its imple-
mentation must be directed at addressing the key challenges
in workforce management. In this context, three main areas
can be identified where artificial intelligence will have the
greatest impact: optimization of recruitment and personnel
management processes, automation of logistics operations,
and improvement of workforce qualifications.

3. Results and discussion

The automation of logistics processes through artificial
intelligence (Al) has long been a subject of discussion among
industry experts, as it could help address the workforce
shortage in logistics by automating operations and making
more efficient use of available personnel. In 2023, in an
interview with Forbes.kz, Anuar Akhmetzhanov, Deputy
Chairman of the Board for Strategy and Digitalization at JSC
«NC Kazakhstan Temir Zholy», noted that the automation of
the documentation process for domestic freight transport
reduced the time required for shipment approval by a factor
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of 15 — from 11 hours to just 5 minutes — and cut the time
for redirection requests from two days to one hour [6]. These
improvements were made possible through the
implementation of digital technologies, and further use of Al
is expected to enhance system efficiency even more, setting a
new standard for the entire logistics industry. Artificial
intelligence plays a crucial role in modernizing logistics by
increasing efficiency, reducing costs, and improving
customer service quality.

A notable example of successful Al implementation in
logistics is the collaboration between McKinsey and ECU
Worldwide. As part of a digital transformation initiative, the
ECU360 platform was developed, allowing for the automation
of complex logistics operations, real-time decision-making,
and instant pricing. The use of Al in this system significantly
boosted operational efficiency, reduced data processing time,
and improved the company’s flexibility in adapting to market
changes. According to McKinsey, integrating Al into supply
chain management improves demand forecast accuracy by 10—
20%, which leads to a 5% reduction in storage costs and a 2—
3% increase in revenue [7].

One of the most advanced Al-based solutions is Mobe3
— a warehouse management system (WMS) that combines a
user-friendly i0OS interface with neural network capabilities
to enhance the efficiency of warehouse document
management. This system can simulate various warehouse
operation scenarios, compare their performance indicators,
and determine the most productive strategies. With such
functionality, companies can design new warehouse
complexes, optimize existing logistics processes, adapt
order-picking methods, and boost workforce -efficiency
during peak loads. Mobe3 is highly flexible and can adapt to
the specific needs of any warehouse, easily integrating with
leading ERP systems such as Microsoft Dynamics GP, Sage
500, and Infor CloudSuite [8]. In real time, the system
analyzes key warehouse performance indicators and provides
recommendations on optimizing labor use, storage space, and
time resources, thereby improving the overall efficiency of
logistics operations.

Thus, the integration of artificial intelligence into
logistics processes not only increases overall operational
efficiency but also reduces the burden on personnel by
reallocating labor resources and automating routine tasks.
This allows companies to make optimal use of their existing
workforce, providing employees with more comfortable
working conditions and enhancing productivity without the
need for significant staff expansion.

However, in addition to the automation of logistics, the
issue of recruitment and personnel management remains
equally important, since even with the adoption of Al,
qualified specialists continue to be a key link in the
successful operation of the transport and logistics system. In
this aspect, Al also plays a vital role by helping companies
efficiently recruit talent, forecast staffing needs, and reduce
employee turnover. One of the main challenges in addressing
the labor shortage lies in the workload placed on HR
departments. HR specialists deal with a large volume of
routine tasks on a daily basis, which slows down the
recruitment process. For example, a significant portion of an
HR specialist’s working day — up to 1.5 hours — may be
spent simply responding to internal employee inquiries, with
an equal amount of time used for communicating with
potential candidates. Furthermore, the search for suitable
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applicants itself demands a great deal of time and effort. As
of today, the job portal hh.kz lists around 125,000 résumés
under the category «Transportation, Logistics, Warehousing,
Foreign Economic Activity», and HR professionals are
physically unable to process such a volume of information
promptly [9]. As a result, suitable candidates may be missed,
further exacerbating the staffing issue.

Currently, Al technologies are widely used in
neighboring Russia. Programs such as Skillaz, Potok, Sever,
Friendwork, HR-bot HRom, Huntflow, and Robot Vera are
utilized to optimize HR department processes, freeing up
time for more strategic tasks and helping to address the
workforce shortage (Table 1). For example, Skillaz assists in
gathering suitable résumés based on the employer’s request
from all major Russian job websites, and then applies
automated surveys or tests according to specified criteria.
The Sever program incorporates video interview analysis
processed by Al, which evaluates not only the candidate’s
knowledge on various topics but also their facial expressions.
The Huntflow system does not assess the candidate directly,
but helps collect résumés from targeted groups, presenting
candidate data alongside each résumé, thus simplifying the
search for suitable applicants. These tools, widely used in
Russia, offer a broad range of capabilities that enhance the
precision of recruitment and ensure higher-quality candidate
selection. For instance, the HR-bot HRom evaluates job
seekers even before a vacancy is presented to them [10]. It
gathers data based on job search behavior and general online
activity — even when the candidate is not actively seeking
employment. These and other Al-driven programs make the
recruitment process more efficient and faster, contributing to
solving the staffing shortage problem.

While Russia is actively implementing Al-based
solutions to optimize HR processes, Kazakhstan is also
beginning to take initial steps in this direction. Local
companies are starting to introduce technologies for
automated recruitment and data analytics, adapting
international experience to fit the specifics of the local
market. The platform HireBee.kz offers HR specialists Al-
powered tools that help save up to 38% of their time. The
system operates using Big Data and Al, collecting
information about applicants based on their activity within
the platform and from their résumés. A distinctive feature of
the platform is its integration with social media, which
enables it to track user activity and thus match them with the
most relevant job openings. The use of such platforms in HR
departments will significantly reduce the workforce shortage
in Kazakhstan’s transport and logistics complex, as
recruitment will become more cost-effective thanks to the
efficiency of Al-powered search tools.

As previously noted, the job portal hh.kz hosts
approximately 125,000 résumés, making the recruitment
process more complex. At the same time, the number of job
openings for the same period stands at 45,000, meaning there
are on average three applicants for each position. Yet despite
this, even with thorough résumé screening, not all vacancies
are being filled. This raises the question: why, with such a
large number of candidates, does the labor market continue
to face a workforce shortage?

Employers increasingly cite the shortage of qualified
specialists as one of the most pressing issues in the transport
and logistics sector. Even with a large number of applicants,
finding truly suitable candidates for vacant positions remains
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challenging. As mentioned earlier, the education system is
not always capable of promptly supplying the labor market
with a sufficient number of trained professionals. In such
circumstances, the most effective solution is to upskill
existing employees and attract new personnel to fill their
roles, which allows the workforce shortage to be addressed
without compromising productivity.

The integration of artificial intelligence into educational
programs makes this process more accessible and efficient,
as Al helps eliminate several shortcomings of traditional
learning. Classical training courses often lack adaptability to
the individual needs of learners, follow rigid schedules, and
offer limited opportunities for personalization. Al resolves
these issues by tailoring learning materials to each
employee’s knowledge level, ensuring flexible training and
providing personalized learning paths. For instance, the
Fast.ai platform already uses Al to customize educational
programs according to the specific needs of learners, making
the training process more targeted and effective. By
integrating Al-driven educational platforms into their
training systems, Kazakhstani companies can significantly
improve employee qualifications and quickly fill vacancies
that require high levels of expertise.

Table 1. Programs for optimizing HR processes

Service Functions Additional Application
Name features area
Skillaz Automated candidate | In-depth soft Large enter-
selection, résumé skills analysis, prises, retail,
analysis, video CRM integration  banking
interviews
Potok Recruitment automa- | Al adaptationto  Tech compa-
tion, candidate company-specific | nies, startups
selection via Al needs
algorithms
Sever Facial expression Identification of  Manufacturing
and speech analysis | candidates’ enterprises,
during interviews emotions and logistics
honesty
Friendwork  Cloud-based HR Multichannel Medium and
management system, | hiring support, Al ' large busi-
recruitment automa- | analytics nesses
tion
HR-robot Candidate diagnos- | Identification of | HR agencies,
HRom tics, analysis of their | candidates’ recruiting
online behavior hidden traits companies
Huntflow Recruitment optimi- | Interactive per- Corporate HR
zation, candidate sonnel selection, | departments
analytics Al-driven analyt-
ics
Robot Vera  Robotized interview- | Voice synthesis,  Government
ing, automated dialog-based agencies,
candidate screening | interviewing banks, IT
companies
HireBee.kz | Recruitment automa- = Support for the Kazakhstan’s
tion and labor market = Kazakhstani labor market,
analytics in Kazakh- | market, integra- = HR agencies
stan tion with local
services
Fast.ai Training Al algo- Flexible Al International
rithms for HR and training configu-  online educa-
analytics ration, Al devel- | tion, Al

opment in the HR
field

courses

4. Conclusions

An effective way to address the workforce shortage in
Kazakhstan’s transport and logistics complex is through the
use of artificial intelligence technologies. The key areas of



A. Zharmenov et al. (2024). Journal of Energy, Mechanical Engineering and Transport, 1(2), 41-45

their application in the transport and logistics sector include  [2] Koncepcija razvitija transportno-logisticheskogo potencia-la

the optimization of recruitment and personnel management Respubliki Kazahstan do 2030 goda. (2022). Retrieved from:
processes, automation of logistics operations, and enhance- https://adilet.zan kz/rus/docs/P2200001116#2280 -
ment of workforce qualifications. [3] Transportnaja sfera mozhet stat' novoj tochk_01 rostajekono-mlk!
It is recommended, first, to implement digital human re- Kazahstana (2023). Retrieved from:
’ ' h hiri https://primeminister.kz/ru/news/transportnaya-sfera-mozhet-
source management systems that automate hiring and per- stat-novoy-tochkoy-rosta-ekonomiki-kazakhstana-alikhan-
sonnel evaluation processes. Second, it is important to devel- smailov-26855
op intelligent logistics solutions that optimize routing and [4] Zobova, R. (2024). Kak tehnologii pomogajut preodo-let' deficit
reduce costs. Third, a system of continuous learning should kadrov v logistike. Retrieved from:
be established using Al platforms to improve employee qual- https://kapital.kz/experts/126631/kak-tekhnologii-pomogayut-
ifications. preodolet-defitsit-kadrov-v-logistike.html

The experience of other countries shows that the adoption ~ [3] Zheleznodorozhnyj ~ transport. ~ (2024).  Retrieved  from:
of Al not only accelerates recruitment and minimizes costs https://stat.gov.kz/industries/business-statistics/stat-

. . - - transport/dynamic-tables/
but also improves the quality of specialist training. Kazakh- [6] KTZh: aviomatizacija biznes-processov gruzovyh perevozok

stan_ is already taking _its first steps in thi.s direction by intro- prinosit rezul'taty. (2023). Retrieved from:
ducing Al technologies to tackle staffing challenges. The https://forbes.kz/articles/ti_avtomatizatsiya_biznes_protsessov_g
development of Al-based solutions in the HR field and the ruzovyih perevozok prinosit rezultatyi

active integration of advanced technologies in education can  [7] Horoshilova, T.N. (2024). Rol' iskusstvennogo intellekta v logis-
form the foundation for overcoming the industry’s workforce tike: jeffektivnost', vyzovy i reshenija. Universum: tehnicheskie
crisis. Following these approaches will not only allow for nauki, 11(128) o o
effective vacancy fulfillment but also increase the overall ~ [8] Sharan, K.N. (2018). Iskusstvennyj intellekt v logistike. Re-

trieved from: https://cyberleninka.ru/article/n/iskusstvennyy-
intellekt-v-logistike/viewer
[9] Head  hunter  Statistics.  (2025).  Retrieved  from:

competitiveness of the country’s logistics system.
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Ka3akcTaHHBIH KOJIK-JIOTMCTHKAJIBIK KellleHIHIe KaJap
TANMIbUIBIFBIH HICIIY/IE KACAHAbI HHTEJUIEKTTI KOJIaAHY
MepPCneKTUBAJIAPbI
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Anparna. KazakcTaHHBIH KOJIK-JOTMCTHUKANBIK Calachl KapKbIHIbI JaMblll Kelleli, alaija KaJIp TalllbUIBIFBl OHBIH
THIMALTITT MeH 0acekere KaOuIeTTUIriH ToMeHaeTyae. JKacaHabl HHTE/UIEKTTI €HI13y JIOTUCTHKAJIBIK MPOIECTePi OHTaiIaH-
JIbIPYFa JKOHE J)KYMBIC KYIIIHIH TalIIbUIBIFBIH a3aiTyFa MyMKIiHIIK Oepeni. byn makanana KazakcTaHHBIH KOJIK-TOTMCTHKAIIBIK,
KEIIeHIH/Ie KaJp TaNIIbUIBIFBIH IIEIIYAe )KacaH bl HHTESIUIEKTTI KOJIaHYAbIH Oosalarel KapacTeIpbuiaibl. XKacaHnsl uHTEN-
JIEKT KBI3METKEpJIepAl ipiKTey, JOTHCTHKAIBIK IPOIECTepAi aBTOMATTAHIBIPY XOHE MaMaHIApAbIH OUTIKTUIICIH apTTRIpY
CHUSIKTBI HETI3ri OarpITTapAa THIMAUIIKTI apTTRIpyFa MYMKIHIIK Oepemi. THICTI TEXHONOTHIIAPIBI €HTI3Yy CallafaFbl KaJpIIbIK
Macenenep/i a3aiThII, JJOTHCTHKAJIBIK KbI3METTEP/IiH CalachlH JKaKcapTyFa bIKMAN eTeji.

Hezizzi co30ep: dcacanobl unmeniekm, KoMK 102UCMUKACHL, KAOP MANUbLIbIEbL, A8MOMAMMAHObIDY, YUDPIbIK MEeXHOO0-
eusiap, Kvlamemyepiepoi ipikmey, 102UCMUKALbIK, MUIMOLIIK, UHMeIeKmYyaiobl Jcyienep.

IepcnekTUBBI MPUMEHEHUS MCKYCCTBEHHOI0 HHTEJLJIEKTA JIJIs
peleHus KaApoBOro AepuunuTa B TPAHCIOPTHO-JIOTUCTHYE€CKOM
koMILiekce Kazaxcrana
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AnHoTanus. TpancniopTHO-orucTryeckas orpacib KazaxcraHa akTHBHO pa3BUBAETCs, OHAKO HEXBATKA KaJpPOB CHUXKAET
ee 3()(heKTUBHOCTh M KOHKYPEHTOCIIOCOOHOCTh. BHepeHne MCKyCCTBEHHOTO MHTEIUICKTa MO3BOJIUT ONTHMHU3HPOBATh JIOTH-
CTHYECKHUE MPOLIECCHl U COKPATHTh AeHUIUT paboueil cruibl. B craThe paccMaTpHBalOTCS MEPCIIEKTHBEBI HCIIOJIb30BAHUS HCKYC-
CTBEHHOTO MHTEJUIEKTA JJIsl PEIICHHs KaJpoBOro AeUIHTa B TPaHCIIOPTHO-JIOTUCTHYECKOM KoMmiuiekce Kaszaxcrana. [Tpume-
Henue M B moxmbope mepcoHaina, aBTOMAaTHU3alMU JIOTUCTUYECKUX HPOLECCOB M MOBBIICHUN KBaNIU(UKALUK COTPYIHUKOB
TMI03BOJISIET MOBBICUTH 3()(PEKTUBHOCTH OTpaciu. BHeIpeHe JaHHBIX TEXHOJIOTHI CIOCOOCTBYET CHIKEHHUIO KaJpoBOro nedu-
IIUTa ¥ TIOBBIIICHHUIO KaUY€CTBA JIOTHCTHYECKUX yCIIYT.
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