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Key aspects of digital transformation of logistics companies in Kazakhstan

Abstract

Obiject: Identification of key aspects of using digital technologies by logistics companies 1, Kazakhstan.

Methods: the method of content analysis, the features of using the ICT in logistics{ an_analysis method, a method
of graphical interpretation.

Results: The features of digitalization of business processes of logistics companies in“Kazakhstan at the present
stage were studied. The degree of application of digital technologies by transport and Wwarehousing organizations and
cost structure for ICT logistics companies were analyzed. The prospects and problémsjof using digital technologies such
as blockchain, the IoT, cloud services, big data analysis technologies, robots), REID{3D printing in logistics and SCM
were identified. The global trends in the development of digital logistics ‘Wege outlined.

Conclusions: The results obtained made it possible to assess_thedlevel of digitalization of logistics processes in
Kazakhstan, to identify the breadth and frequency of using ICT ift' logistics; to identify certain problems in the field of
digital logistics of transport and warehousing enterprises.

Keywords: digitalization of logistics processesi digital ‘technologies, ICT, Big data, RFID, Cloud logistics,
Blockchain, Internet of Things.

Introduction

Recently, digital solutions have already gone beyond ICT and contributed to the emergence of new
business models, types of operations, .and setvices. The digital transformation of manufacturing and e-
commerce has affected many industries, ingluding logistics. The COVID-19 pandemic has demonstrated
many challenges in transport logistics andyhas accelerated the automation of logistics processes.

The global digital logistics®marketpwill grow at 10.3% annually until 2028, according to the Global
Market Vision report. As a resultgthé transition to digital logistics involves the unification of market partici-
pants within the framework of end=to-end solutions - platforms that will allow companies to link together all
logistics processes on gneldigitabplatform. All developed markets are moving along this path with greater or
lesser success. Howeverjto eome to digital logistics in Kazakhstan, it is important to start right now with the
basic things -electronic do¢ument management, robotization of business processes, organization of transport
monitoring@nd using of'digital services.

The mainfresearch question is to identify the features of the digitalization of logistics activities in the
Republic of Kazakhstan, as well as the specifics of its transformation in the context of widespread globaliza-
tion and the construction of digital economies.

Literature Review

Currently, the world academic and business community pays great attention to the issues of digitaliza-
tion of logistics. The use of digital technologies in the supply chain allows companies to achieve strategic
competitive advantages, resulting in improved sales system efficiency (Facchini et al., 2020; Mikl et al.,
2020; Szymczak, 2019; Yang & Wu, 2007; Bag et al., 2020; Edirisuriya et al., 2018). However, the introduc-
tion of digital technologies is associated not only with positive effects but also with risks (Bekmurzaev et al.,
2019; Domanski, 2019; Kodym et al., 2020).

Many studies are devoted to the prospects and problems of using digital technologies such as
blockchain, the IoT, big data analysis technologies, robotics, drones, self-driving cars, 3D printing in logis-
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tics and supply chain management (Barreto et al., 2017; Capocasale et al. 2021; Cimini et al. 2020;
Efthymiou & Ponis 2021; Jagtap et al. 2021; Kozma et al., 2019; Saniuk et al., 2018; Silva et al., 2021).

A key role in the digitalization of certain processes in logistics companies is occupied not only by digi-
tal technologies but also by the level of competence of its employees. Often, the capabilities of the applied
digital technologies are far from being fully used, which is due either to an insufficient level of knowledge
and competencies of the personnel or the complexity of the technical implementation. Of interest is the study
conducted by Gupta A., the purpose of which was to identify factors and calculate the index of readiness of
employees for the digitalization of logistics processes in an enterprise based on the matrix approach of graph
theory. The study showed that organizational factors, in contrast to behavioral and technological ones, have a
strong influence on the digitalization readiness index. Sub-factors such as providing proper training for the
development of functional skills, support from top management, as well as organizational culture, are the
most important for the formation of employee competencies in the field of logistics (Gupta et al., 2022). The
need to transform e-learning approaches, taking into account the new requirements of the labor market for
training specialists in the field of digital logistics and acquiring relevant skills, such as activeilearning, coor-
dination, negotiation skills, information literacy, and others, is evidenced by the result§of anstudy by Korepin
V.N. Dorozhkin E.M. Mikhaylova A.V., Davydova N.N. (Korepin et al., 2020).

Methods

The research used general scientific methods, including the content analysi§ method, which made it
possible to reveal and structure the main scientific research related to the reésearchef digitalization of logis-
tics processes, the features of using the ICT in logistics; an analysis meth&d that made it possible to assess
the current state of digitalization of business processes of logistics companiés in Kazakhstan; a generaliza-
tion method aimed at establishing the existing relationships betweenthe%eonsidered economic objects and
phenomena; a method of graphical interpretation, which madet pessible to visualize the results obtained:
the main directions and systems of using ICT by organizations,in the field of transport and warehousing, etc.

Results

According to statistics, the number of enterprises inithefield of transport and warehousing in Kazakh-
stan with access to the Internet in 2021 amounted 19,5333 units, an increase of 30 units compared to the pre-
vious year. It should be noted the low level of manufagturability of logistics organizations, as evidenced by
the data below: only 9 enterprises use roboticsy 84 organizations use digital technologies in the production
process.

The analysis and accounting of bigsdata are'necessary for logistics, as it allows us to have better supply
chain management, plan competently,land have a real, factual picture of the current situation at any given
time. Considering the research conductedwby Big Data Executive, the use of Big Data in logistics will lead to
new knowledge in the field of demandiforecasting, route optimization, risk management, and predictive lo-
gistics, which will reduce enterpfisé costs by 49.2% and stimulate innovation by 44.3%. However, in Ka-
zakhstan, the use and analysis of¥big data are still at a low level. As of 2021, less than 1% of transport and
warehousing enterprises (51 orgahizations) conduct big data analysis.

Against the backdrop, offeconomic recovery after lockdowns and growing customer confidence, compa-
nies have become more active in entering long-term contracts with cloud providers. Thus, over the past year,
the use of €louddTservices by domestic companies has increased; in 2021, 864 transport organizations used
them (Figure™l).
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Figure 1. Main areas of ICT using by transport and warehousing or; @ units
Note — Compiled by the authors on the basis of the Bureau of National Statistics”

The increase in demand for cloud services is not accidental: cloud logies allow any business, re-
gardless of its size, to quickly deploy the necessary IT infrgst c se their resources efficiently.
Among the numerous advantages of using cloud solutions, the can be noted: they do not require
capital expenditures; allow to increase the speed and accu %e implementation of logistics business

cargo owners; availability of complete,
ial flows in the supply chain. Thus, domestic
oving their workspaces to the cloud.
akhstan use electronic invoices (Figure 2).
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Figure 2. Use of information technology systems by transport and
warehousing organizations, units (number of organizations)

Note — Compiled by the authors on the basis of the Bureau of National Statistics’
According to experts, the traditional supply chain will be significantly reformatted in the future due to

the development of 3D Printing. Currently, about 80 logistics companies use 3D Printing technology in Ka-
zakhstan.

" https://stat.gov.kz/
T https:/stat.gov.kz/
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There are many tools and technologies for managing and optimizing inventory control. One such tech-
nology is radio frequency identification technology or RFID (Radio Frequency Identification). Owing to
fundamentally new possibilities for identifying and tracking cargo using RFID technology, the entire life cy-
cle of cargo can be significantly optimized. Unfortunately, despite such benefits from the use of RFID tech-
nology in supply chains as increased transparency of the supply chain, reduced costs and increased speed of
turnover, improved data collection process, improved supply chain, in Kazakhstan so far only a small pro-
portion of logistics companies use this technology — no more than 70 companies.

Even though companies are aware of the need to use digital technologies in supply chains, the level of
digitalization of logistics remains at a consistently low level. As statistics show, most domestic companies
use the usual channels of communication with customers and business partners: social networks. A low share
of companies integrated into international Internet booking systems (Figure 3).

Number of organizations using social 1706
media to interact with customers, partners 1 436
and other stakeholders b 546

Number of organizations integrated into
international Internet booking systems

Number of organizations ordering goods
and services via the Internet

2021
Number of organizations receiving orders 55 m2020
for goods and services via the Internet m2019
559
0 400 800 1200 1 600

Figure 3. Using of the Internet by transpé#t and warehouse organizations, units

Note — Compiled by the authors on the basis of the Burgau'of National Statistics”

In general, transport and warehou$ing enterprises in the Republic of Kazakhstan annually spend about
28-37 billion tenge on the digitalization, of business processes (in 2019 — 37 billion tenge, in 2020 — 32 bil-
lion tenge, in 2021 — 28.5 billion tenge). The cost structure for ICT of logistics companies is as follows: ac-
quisition of software used bas¢d on’a license agreement — 21.4%; independent software development within
the organization — 0.5%; endplayee training related to the development and use of ICT — 0.4%; payment for
services of third-party organizations and specialists related to information technology (except for communi-
cation and training serVicesh— 44.9%; other expenses — 32.8%. It should be noted that companies spend al-
most half of their tétal costs on attracting third-party organizations and IT specialists. There is a shortage of
qualified IT¢personnelyin logistics. Thus, according to statistics, Kazakhstani transport and warehousing
companies are it constant need of IT specialists: in 2021 the companies needed 254 specialists.

In the neapfutiire, the logistics industry is expected to experience a huge increase in digitalization with
the following new technologies:

1. e-AWB is a standardized digital version of the existing paper air waybill that follows the shipment
from the shipper until delivery. e-AWB significantly improves the efficiency of cargo tracking and pro-
cessing, as well as increases transparency, improves security, reduces costs and delays. Figure 4 shows the
percentage of countries using e-AWB.

" https://stat.gov.kz/
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Figure 4. Users of electronic air waybills”

IATA announced the e-AWB as its default transportation contract in early 2020. Major airlines, such as
Lufthansa and Emirates, Delta Airlines, and United Airlines, have already implement€d, it.

Kazakhstan demonstrates progress in implementing e-AWB among thegE AEU, eountries. The e-Freight
implementation project was included in the Digital Kazakhstan 2020 pregram,to speed up the process of
handling air cargo. The e-Freight information system is designed to replace’the currently existing paper doc-
uments with the corresponding electronic documents and messages in'the pseparation, processing, and execu-
tion of the carriage of goods by air. The implementation of the pfojectiwill improve the efficiency of docu-
mentation for air cargo transportation, reduce the processing_time, for cargo operations and increase the at-
tractiveness of air cargo transportation, and transit through fthe'territery of the Republic of Kazakhstan. The
international standard for air cargo transportation e-Freight'is currently being successfully applied at the In-
ternational Airport of Almaty, Nur-Sultan with the connection of Turkish Airlines and Air Astana, the freight
forwarder Asia-freight. In 2020, 84738 electronic aig,waybills were processed in the system, 17 airlines and
15 aTirports were connected, work was carried out to addsiew and update the existing functionality of the sys-
tem'.

The information system according to theye-Ereight standard unites all airlines, airports, freight forward-
ers into a single process of air cargo tr@nspertation in the Republic of Kazakhstan, which includes import,
export, transit operations, and alldemestic flights to the EAEU. The air waybill confirms the contract be-
tween the carrier and the consignor fox the*®carriage of goods and confirms the acceptance of the goods by the
air carrier. Naturally, in this process, problems such as the loss of documents, confusion in copies (their
number reaches from 8 to 30, thé tirst 3 of them are originals) may arise. To prevent losses in case of loss of
documents, search for the necessary cargo, and to prevent the suspension of the work of carriers and ground
services, it was decidedyto transfer air waybills to electronic form. The benefits of e-AWB include paper sav-
ings; acceleration of cargg,handling processes due to single data entry; improving the quality of transmitted
informationgimproving,the quality of the cargo tracking service.

2. Big'datafand machine learning will make a huge contribution to the development of logistics. Big da-
ta technology ‘allows us to efficiently receive, integrate, store, and use data generated by supply chain agents.
Modern big data“analytics technology can be divided into four important elements: 1) data storage; 2) data
processing; 3) data visualization; 4) data analytics for decision-making.

Big Data models reveal new opportunities for improving the efficiency of decision-making, for exam-
ple, improving relationships with suppliers and preventing possible supply problems, their active use in
modeling new autonomous business models to increase the level of integration of business processes
throughout the supply chain, while managing risks in supply chains, and to accelerate and improve decision
making across all business processes in the supply chain. At the same time, more attention is paid to barriers
to the availability and processing of data, which are becoming key for the further development of companies.
It is also worth noting that a significant proportion of research concerns route optimization using large data-

* Angel Mitev. Five key technologies for immediate digital transformation in logistics /mextponmsii pecypc /URL:
https://www.itproportal.com/features/five-key-technologies-for-immediate-digital-transformation-in-logistics/
T https://www.gov.kz/memleket/entities/miid/press/news/details/1 53034?lang=ru
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base analytics technology. In this case, traffic data, weather conditions, geolocation, etc. are analyzed. Final-
ly, the analytics of large databases has a positive effect on the resilience of supply chains.

3. Cloud logistics. Cloud logistics technology is being implemented quickly, already 50% of logistics
service providers use cloud services, and another 20% plan to implement it. Cloud technologies make it pos-
sible to conduct a tender among contractors; build optimal routes; plan and manage delivery; store and pro-
cess all transportation data in the cloud.

All supply chain information will be stored in the cloud, creating a single integrated global overview.
All enterprises and transport companies are united in a single system that allows us to find each other, con-
trol the delivery process and evaluate work efficiency. The use of cloud solutions in transport (WMS-
systems) and warehouse (YMS-systems) logistics is promising, which allowed Amazon (AWS) to increase
its revenues by 43%.

4. The Internet of Things (IoT) will allow almost any object to be connected to the Internet, wherever it
is, which means complete transparency from sender to delivery. Intelligent connected trucks will collect data
on their movements and downtime for dynamic route planning and maximum fleet utilizationy as well as re-
ducing maintenance costs by monitoring the condition of vehicles.

5. Blockchain. Blockchain technology has huge potential. Distributed database'teChiology decentralizes
data, increasing transparency and traceability, providing each participant in the chainywith®keys to vital in-
formation about the product journey. By reducing complexity and removing trade bamsiers, this could lead to
a 5 percent increase in global GDP and a 15 percent increase in world trade.

According to the research by Deloitte, 59% of surveyed companies believe that blockchain technology
can transform the economy and business processes of an organization. §2% of respondents are ready to im-
plement this technology in their activities .

Discussions

Logistics is one of the most conservative sectors of the Republic of Kazakhstan, and the level of digital-
ization here is significantly lower than, for example, in the,banking Sector. However, in the opinion of many
analysts, Kazakhstani business is beginning to cautiously experiment with IT technologies. While the pro-
jects are limited to the automation of individualprocesses, the fact that implemented cases appear on the
market and there are more of them is a positive thingy For.example, Kazpost JSC is piloting an ecosystem of
digital services, which will allow in the future o digitize all the company’s services - from parcel delivery to
payment acceptance. Digitalization departments)appear in large logistics companies. There are startups de-
veloping solutions for logistics. Further researehiwill be aimed at studying the ecosystems of digital services
of large logistics companies in Kazakhgtan.

Conclusions

The study results made it possiblerto assess the level of digitalization of logistics processes in Kazakh-
stan, to identify the breadth, andgdrequency of using the information and communication technologies in lo-
gistics and certain problems in the#field of digital logistics of transport and warehousing enterprises. In gen-
eral, the changes caused by IT*echnologies dictate the inevitable digitalization of logistics processes, and
this, in turn, and creates Strategic importance for the development of the infrastructure of the digital economy
of our countg"However, the country has a low level of technological effectiveness of logistics organiza-
tions, a small propartion of companies use digital technologies such as Big Data, RFID, Blockchain, 3D
Printing, theres a clear lack of qualified IT personnel in logistics.
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Ka3zakcTanaarbl JOTHCTHKAIBIK KOMIIAHUSJIAPABIH HU(PJIBIK
TpaHchopManMsACHLIHBIH Heri3ri acnexkTijepi

Anoamna

Maxcamur: KazakcTaHIarsl JIOTHCTUKAIBIK KOMITAaHUSIIAPIBIH U(PIBIK TSXHOIOTHsUIapAbl KOIIaHYBIHBIH Heri3ri
ACTIEKTiJIepiH aHBIKTAY.

Odici: 3eprTey MakcaThlHA »JKETy VIIIH MBIHA OJIiCTep KOJJAHBUIABI: JIOTHCTHKANBIK IPOIECTepIi
U pIaHIBIPYIBI, JOTUCTUKAIAFEl aKIapaTThIK-KOMMYHUKAMSIIBIK TEXHOJNOTHSIAPABl NaiIanaHy epeKLIeNiKTepiH
3epTTeyre OaiyIaHBICTBI HETI3rl FBUIBIMH 3€pTTEYJIepAl YHBIMIACTBIPYFa JKOHE KYpbUIBIMJAyFa MYMKIHIIK OepreH
MasMyHbI-Tanaay ofici; KazakcTaHmarbl JIOTHMCTHKAJIBIK KOMIAHUSUIAPABIH OM3HEC-TIPOLECTEPiH LU(pIaHIbIPyIbIH
arpIMJarbl JKarmailblH Oarajayra MYMKIHAIK OepreH Tajmay oJici; aJblHFaH HOTIKEJEpHi BHU3yallM3alusulayFa
MYMKIH/IIK 6epeTiH rpaduKanblK HHTEPIpeTaLus Sici.

Kopvimeinoer:  Kazipri kesenzmeri Kasakcranjmarbl JIOTHCTHKAIBIK —KOMIIAHMSUIAPIABIH —OHM3HEC-TIPOLIECTEPiH
1 pIaHIBIPYIBIH epeKIIenikTepi 3epTrenai. Kok joHe KoiiMa yibIMAapBIHBIH HU(PIIBIK TEXHOJIOTHWIApABl KONIaHY
JoperKeci; JIOTHCTUKANBIK KoMnanusutap s AKT ymiH msIFsIHAAp KYPBUIBIMBL TaaAaHAb!. JIOREETARAIAKIHE KETKIZY
Tiz0erin Oackapyzna OIOKYEHH, MHTEPHET 3aTTapbl, OYITTHIK CEPBHUCTEP, YIIKEH AEPEKTEpAl Taady TeXHOJIOTHSIIapHI,
pob6otrap, RFID, 3D Oacein mblFapy CHAKTHI IU(PIBIK TEXHOJOTHAIAPIBI KOJIAHYABIH Keliemeni’MeH Macenenepi
alKkpIHAanAbl. [{npIbIK TOrHCTHKAHBI TaMbITYIbIH >KahaHIBIK TeHACHINUIaphl KOPCETIr eH.

Tyorcoipoimoama: AnpiHFaH HoTIKenep KasakcraHmarsl JIOTHCTHKANBIK NMPONECTEPNl MUPIaHABIPY ICHIeHiH
Oaranayra, JIOTHCTHKaJa aKNapaTThIK-KOMMYHHMKAIMSJIBIK TEXHOJOTHSUIApAbl KOJM@HYAbMH ayKbIMbl MEH JKHLTIrIH
AHBIKTAyFa, KOJIIK JKOHE KOWMa KOCIMOPhIHIAPbIHBIH UG PIIBIK JIOTHCTUKACHI CAFACHIHIARRI KEKeIeTeH mpo0IeManap bl
aHBIKTAayFa MYMKIHJIIK Oep/i.

Kinm ce3dep: noructuxanslk npouectepai nudpraasappy, wudpasik rexnogorusuap, AKT, Big data, RFID,
Cloud logistics, Blockchain, nHrepHeT 3aTTaphl.

J.I'. MampaeBa, A.B. baokun, JI.B. TaufenoBa, b.I11. Kyab:xamoexoBa

KuroueBrnlie acnekTsl HU(ppoBoii TpanchopMalluy Jeorucruyeckux komnanuii Kazaxcrana

Annomauus.

lle_/lb.' BrisiBiieHHE KII0YEBBIX aCIIEKTOB MPpUMCHCHU S I_II/I('I)pOBI)IX TEXHOJIOTUH JIOTUCTHYECKUMH KoMmanusMu Ka-
3axXCTaHa.

Memoowbr: [In1s1 TOCTHXKESHUS! LIEJIN MCCIICAQBAHUS MCIIONIL30BAHBI CIEIYIOIINE METOABl: METOJ KOHTCHT-aHaJIn3a,
KOTOPBIH pacKpbul M CTPYKTYpPHPOBaJ OCH@BHBEIC HAyIHBIC MCCIEIOBaHMS, CBA3AHHBIE C W3yYCHHEM IHM(POBH3ALUH
JIOTHCTHYECKUX IPOIECCOB, OCOOCHHOCTEH NPUMEHEHNS! WH(POPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH B JIOTH-
CTHKE; METOJ aHaJIN3a, AABIINI BO3MOMKHOEGIL OICHUTH COBPEMEHHOE COCTOSHME LM(pOBH3aINU OM3HEC-TIPOIECCOB
JIOTHCTHYECKnX KoMmmnaHui B KazaxesanesiMeron rpaguieckoil MHTEpIpeTanny, MO3BOJIMBIINI HATIISTHO MPEACTaBUTh
MOJTy4aeMbIe Pe3yIbTaThL.

Pesynomamor: PaccmoTpéHBIfOCOOEHHOCTH LM(BPOBU3ALMK OM3HEC-TIPOIIECCOB JIOTUCTUUECKUX KoMMaHuil B Ka-
3axcTaHe Ha coBpeMeHHoMjpTane. I[Ipoanann3upoBaHa cTeneHb NPUMEHEHHsT HH(GPOBBIX TEXHOJOTHH OpraHU3alusIMH
TPAHCIOPTA U CKIIaIUPOBAHUS;, CTPYKTypa 3aTpar Ha MKT norucrudecknx KoMmaHui. BeISBIEHBI IEPCIIEKTHBEI U TIPO-
OJIeMBbI TPUMEHEHHS B, JIOTHCTHKE U YIIPABJICHHH LIEMSIMU TIOCTaBOK TaKMX LU(POBBIX TEXHOJOTHH, Kak OjoKk4eii, 1H-
TEpHeT BelleHfONauHBic CEPBHUCHI, TEXHOJIOTHH aHai3a OOJBIINX JaHHBIX, po0oThl, RFID, 3D-neuars. O603HaYCHBI
riio0anbHEIETpEHABT Pa3BUTHS [IU(PPOBOI IOTUCTUKH.

BuisoovrIlomyyeHHble pe3yabTaThl MO3BOJIMIHN 1aTh OLIEHKY YPOBHIO HM(POBHU3AIMHN JOTUCTHIYECKUX MPOLECCOB
B KazaxcraHe, BBBMTH IIMPOTY W YacTOTY NMPUMEHEHHs MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B JIOTH-
CTHKE, 0003HAYNTh T€ WM UHBIE PoOJIeMbl B chepe Hu(ppOBOH JIOTHCTUKH NPEINPUATHI TPAHCIIOPTA U CKIIaUpOBa-
HUSL.

Kniouegvie crnosa: mydpoBu3anus JOTMCTHYECKUX IpolieccoB, nudpossie Texnonorun, UKT, Big data, RFID,
Cloud logistics, Blockchain, aTepHeT Bemiei.

102 BecTHuk KaparaHgmMHCKoro yHmBepcuteTa





