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DIGITALIZATION OF THE TRANSPORT SECTOR AS AN IMPORTANT FACTORIN
IMPROVING FREIGHT TRANSPORT MANAGEMENT AND DEVELOPING LOGISTICS

IN THE REPUBLIC OF TAJIKISTAN
F.N. Nizomzoda, R.Kh. Shokirova

Tajik Technical University named after Academician M.S. Osimi, Dushanbe, Republic of Tajikistan

The article examines the digitalization of the transport sector as one of the key factors for improving freight transport management
and developing the logistics system in the Republic of Tajikistan. The relevance of the study is determined by the growing volume of freight
transportation, increasing demand for modern logistics services, and the need to establish an efficient system for managing transport processes.
In the context of the digital economy, the implementation of information and communication technologies, automated management systems,
GPS monitoring, Transportation Management Systems (TMS), Warehouse Management Systems (WMS), electronic document management,
and digital logistics platforms is becoming increasingly important. The study considers the impact of digitalization on improving the
transparency, speed, and efficiency of freight transportation processes, reducing logistics costs, strengthening control over vehicle movements,
and ensuring more rational use of available resources. Particular attention is paid to the potential of digital technologies to improve information
exchange among participants in transport and logistics processes, integrate individual elements of the supply chain, and create a unified
information and logistics environment. Based on the analysis, the main directions for the digital transformation of the transport sector in the
Republic of Tajikistan are identified. The study substantiates that the systematic implementation of digital solutions can contribute to improving
the quality of transport services, reducing cargo processing time, optimizing transportation routes, increasing the competitiveness of the national
transport system, and making more effective use of the country's transit potential. The results may be useful for developing strategic measures
aimed at accelerating digital transformation and improving logistics management.

Keywords: digitalization, transport sector, freight transportation, transport management, logistics, digital technologies, TMS, WMS,
supply chain, logistics services, transport efficiency, transit potential.

PAKAMUKYHOHUU COXAU HAKITMET OMUITN MYXUMU TAKMUNU UOOPAKYHUU XAMITY HAKN
BA PYWAOM NOrMCTUKA OAP YYMXYPUUN TOYUKNCTOH
&®.H. Husomsopaa, P.X. lUoknpoBa

Jlorumroxy TeXHUKUU ToqukrcToH 0a Homu akageMuk M.C. Ocuwmit, 1. dymanoe, Yymxypuu TOYUKHUCTOH

Hap Makoja Machaaaxon paKaMHKYHOHHH COXaH HAKJTHET XaMUyH sIKe a3 OMIJIXOH MyXHUMHU TAKMIIN HIOPAKYyHUH XaMITy HaKiId 6op
Ba PYILIH HU30MH JIOTHCTUKRA Tap Yymxypru TOYHKHCTOH MaBpUIH TaxJIHII Kapop Jo1a MetiaBas. MyXUMUSTH TaJAKHKOT 0a ad)30UIIH XauMu
XaMily HaKJIu Oop, OamaH] rapaniaHd TanaboT 0a XW3MaTPacOHMXOM JIOTHCTHKI Ba 3apypaTd TalIaKKyJIH HH30MH MYOCHPU HIOPAKyHUH
Hakau€TA BoOacrta Mmeboman. Jlap IMIapoWTH pyIIAM MKTUCOOM pakaMil MCTH(OAAM TEXHOJOTHSXOM HMTTHJIOOTHIO KOMMYHHKATCHOHT,
CHCTEMaxOH aBTOMAaTHKYHOHHU/IANIyIal HI0paKkyHi, MoHuTOpHHTH GPS, crcremaxou npopakyHun HakmuéT (TMS), ciucTeMaxou naopaKkyHHH
aHOop (WMS), Xyq4aTry30pru 3JeKTPOHIH HAKIUETH Ba IIaTGOpMaxoH paKaMUH JIOTUCTHKA aXaMMHEATH Maxcyc maiiio MeHamosin. Myammd
TabCHPH PAaKaMHUKYHOHHPO 0a Oananza Gapmomranu maddodusit, cypbaT Ba caMapaHOKHH PaBaHAXOW XaMITy HaKJ, KOXHII JOJaHU XapO4OTH
JIOTUCTHUK#, OeXTap HAMYJaHU Ha30paTH XapaKkaTd BOCHTAXOW HAKIMET Ba MCTHU(OIAN caMapaHOKH 3aXHpaxo Oappaci meHamosiq. MHIyHHUH,
HMKOHHSITXOU PAKAMHUKYHOHH 0apOM XaMTHPOUH UINITHPOKINEHHU 3aHYUPH TABMUHOT Ba TAIIAKKYITH 3aHYUPH SATOHAW UTTHIOOTHIO JIOTHCTHKI
TaxJIMI Kapja MemraBasa. Jlap acocu HaTHYaxoH TaxXJIMJI CaMTXOW aCOCHY PYIIINM PAaKaMUKYHOHHMH COXaH HAKJIMET Ba HAKUIM OH Jaap OajaHn
GapoLITaHN UKTHAOPH TPAH3UTH Ba paKobarnasupuu HU30Mu HaKIuETH Yymxypuu TOYMKHCTOH MEIIHUXOA MErapIaHi.

Kanuoeoocaxo: pakamukyHoui, coxau HaKmuém, Yamuy HaKau 60p, U0OPaKyHuu HaKIuém, 102ucmuxa, mexnonoausxou paxami, TMS,
WMS, 3anyupu mavmunom, XusMampacoHuxou 102UCMUK, CamapaHoKuy HaKauém, UKmuoopu mpan3umi.

LMPPOBU3ALNA TPAHCMOPTHOWU OTPACIIU, KAK BAXHbIN ®AKTOP
COBEPLUEHCTBOBAHUA YNPABNEHUA TrPY30OBbIMU NMEPEBO3KAMU U PA3BUTUA
JIOTUCTUKN B PECNYBJIMKE TAOXKUKUCTAH
&®.H. Husomsopaa, P.X. lUoknpoBa

Tamxukckuil TeXHUYecKuid yHUBepcuTeT nMeHn akaaemuka M.C. Ocumu, r. dyman6e, Pecniy6nuka Tamkukuctan

B cratbe paccMarpuBarOTCS BOMPOCHI IM(POBU3AIMK TPAHCIOPTHOW OTpPAciM, KaKk OJHOTO K3 BaXHEHIIHNX (akTOpOB
COBEPIIICHCTBOBAHMUS YIIPABICHUS IPY30BBIMH IIEPEBO3KAMHU M Pa3BUTHS JJOTHCTHYCCKOM cucTeMbl B Pecnybiike TakKUKUCTaH. AKTYalbHOCTh
HUCCIICIOBAHUA 06yCHOBJ'IeHa pocTOM 00BEMOB I'PY30BBIX IIEPEBO30K, YBCIMYCHHUEM CIIpOCa Ha COBPEMCHHBIC JIOTUCTUYCCKHUC YCIYIH H
HEO0OXOAMMOCTBIO (HOpMUPOBaHUS d(PPEKTHBHON CHUCTEMBI YIpaBJIEHUS TPAHCIOPTHBIMHU MpoIleccaMH. B ycrnoBusX pa3BUTHS IUGPOBOM
SKOHOMHKH 0CO00€ 3HAYEHHE HpI/IO6peTaCT BHCIPECHUEC I/IHCbOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)IX TeXHOHOFHﬁ, ABTOMATHU3UPOBAHHBIX CUCTEM
ynpasnenusi, GPS-MoHuTOpHHTa, TpaHCHOPTHHIX cucTeM ynpasiaeHus (TMS), cucrem ympasneHus ckiaickumu omepauusimu (WMS),
3NEKTPOHHOTO JOKYMEHTO000poTa M HU(POBBIX JIOTHCTUYECKHX IUIAaTGopM. ABTOPOM paccMarpuBaeTcs BIHMsSHHE LU(GPOBU3ALUM Ha
MOBBIIICHUE MPO3PAYHOCTU, OINECPATUBHOCTU H 3Cb(1)eKTI/lBHOCTI/I IPOLECCOB I'PY30BbIX IEPEBO30K, CHMIKCHUC JIOTUCTUYCCKUX M3ACPIKEK,
COBCPHICHCTBOBAHUE KOHTPOJIA 3a JABUKXCHHUEM TPAHCHOPTHBIX CPEACTB U pallMOHAJIBHOC HCIIOJIb30BAHUE UMCIOHIUXCA PECYPCOB. Ocoboe
BHUMAHUEC YACTIACTCA BO3MOXKXHOCTIAM III/Id)pOBI)IX TEXHOJIOTHI B 00OECIIEUEHNH HHd)OpMaHPIOHHOI‘O BSaPIMO,I[CfICTBPIH MEXKAYy Y4YaCTHHUKaMH
TPAHCIIOPTHO-JIOTUCTUYCCKOT'O MPOLECCa, HHTETPALIUA OTACIBHBIX 3JICMCHTOB LICTIU ITOCTABOK U q)OpMI/IpOBaHl/Il/I CIUHOIO HH(I)OpMaL[I/IOHHO—
JIOTHCTUYECKOTO MPOCTPaHCTBA. Ha OCHOBE MPOBEACHHOTO aHalM3a ONPEACISIOTCS OCHOBHBIC HAmpaBieHHs HHU(GPOBOH TpaHchopMaliu
TpaHCOpTHOM oTpaciu Pecnyonuku Tamkrukuctan. OO0CHOBBIBACTCS, YTO IO CIIEA0BATEILHOE BHEAPEHUE IIM(DPOBBIX PEIICHHIA CITOCOOCTRYET
MOBBIIICHUIO Ka4veCTBAa TPAHCIOPTHBIX YCIYI, COKpall€HWIO BPCEMCHH 06pa6OTKI/I T'py30B, ONTHMHU3allUUM MaplIpyTOB, IMOBBIIICHHUIO
KOHKypeHTOCHOCO6HOCTI/I TpaHCHOpTHOﬁ CHCTEMEI B Oolee Sd)(i)eKTI/IBHOMy HCIIOJIb30BAHUIO TPAH3UTHOTO ITOTCHIIKMAJIa CTPAHBbI.

Knroueswie cnosa: yugposusayus, mpancnopmuas ompaciv, 2py306bie Nepeo3Ku, YNpasieHue Nepeso3Kamu, 102UCIUKA, yu@dposvie
mexnonoeuu, TMS, WMS, yens nocmagox, nocucmuueckue yciyau, 3pghekmusnocmes mpancnopma, mpan3umHulii NOmeHyuaJ.
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Introduction

The transportation industry is one of the country's key sectors, satisfying consumer demand. Today,
it is impossible to imagine the development of any sector without the use of transportation services.
Technological progress, economic growth, and consumer demand are among the factors influencing
service quality. Digitalization is closely linked to the aforementioned factors and influences the formation
and development of transportation services. Therefore, the impact of digitalization on the sector is
paramount for improving service quality, ensuring the timely delivery of goods and products, and reducing
transportation and logistics costs. Digitalization is a key factor in the sector's progress and has a positive
impact on its development. «In the context of globalization and the integration of transport systems, the
demand for an increasing number of industrial, construction, and other types of enterprises is growing,
thereby contributing to the progressive development of the country's economic and social sectors» [1].
Therefore, in this article, we have included the issue of digitalization as an important discussion point for
the formation and development of the sector, improving the quality of transportation services, and
developing the country's logistics sector.

In the context of globalization of the transport system, economic development, and technological
progress, digitalization is an important way to improve the efficiency of the transport and logistics sector.
For the Republic of Tajikistan, a mountainous region where consumer demand is limited by road transport
and access to other modes of transport is limited, digitalization of the sector is a key factor in the
development of the transport and logistics industry. Requesting and accepting orders, linking production
and consumption, and establishing connections between manufacturing enterprises and producers can
only be achieved through digitalization, which has a significant impact on the development of the country's
logistics sector. Based on statistical indicators and the volume of transport services, freight traffic in the
country has been growing in recent years. Specifically, in 2024, it will reach 134.4 million tons by mode of
transport, with the majority of freight traffic (over 95%) being carried by road. This indicates that the
development of transport infrastructure in the country is at its peak, including the construction of highways,
the development of sea routes, consumer demand, and other factors related to the development of freight
flows. «Intermodal transportation has become an important instrument for stimulating trade between these
continents, as it meets the economic interests of customers through the integration and optimal utilization
of the resources and assets offered by each mode of transport» [2].

The digitalization of the country's transport sector is not only the introduction and implementation of
information technologies in the country, but also a systemic change in the transport management
mechanism. The essence of this issue is expressed in the transition from separate process management
to the formation of a single information environment in which information about the vehicle, cargo, route,
road conditions, transport documents, terminals and border processes is collected and exchanged in digital
form.

The great importance of digitalization is manifested in the fact that more information is entering
enterprises and their timely processing must be implemented. For example, there are route selection, cargo
and vehicle selection, transport costs and other indicators, the timely implementation of which requires the
digitization of sectors. Therefore, the use of digitalization is at the forefront for timely data management.
The development of the logistics sector should be carried out in conjunction with digitalization activities.
Transport infrastructure, such as terminals, customs points, warehouses, and consumers, which are
considered important links in the implementation of logistics services, are closely linked to the field of
digitalization.

In this article, the transport and logistics system of the Republic of Tajikistan is considered as the
object of research, and the subject of research is the relations, methods and mechanisms of digitalization
of transport management and logistics processes.

To achieve this goal, we set the following tasks:

- To study and analyze the current state of the dynamics of freight transportation volumes in the
Republic of Tajikistan and identify factors influencing the improvement of freight transportation
development.

- to evaluate and determine the role of road transport in freight transportation, as well as the need
to implement information technology and digitalization;

- analyze the impact of economic indicators, including production volume, domestic trade, export
and import, as well as the number of vehicles, on the formation and growth of freight transportation;

- To determine the impact of digitalization on improving efficiency and cargo transportation
management.
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Materials and Methods
The study applies a combination of statistical, comparative, trend, correlation and system-analysis

methods. Statistical data for 2018—-2024 were used to examine changes in freight transportation by mode,
the structure of international freight transportation, and the growth of the vehicle fleet. Comparative analysis
was applied to identify changes in the shares of road, rail and other modes of transport. Trend analysis
was used to assess the dynamics of freight volumes and international cargo flows. Correlation analysis
was applied to determine the degree of statistical association between export and import freight indicators;
the resulting coefficients are interpreted as measures of association rather than evidence of causality.
System analysis was used to examine digitalization as an integrated process involving transport
management, logistics, documentation, monitoring and border-crossing procedures. The analysis also
considers the institutional development of transport-sector digitalization in Tajikistan and the reported
implementation of 30 digitalization modules.

In particular, in 2022, by a decision of the Government of the Republic of Tajikistan, the State
Unitary Enterprise “Center for Digitalization of the Transport Sector” was established. According to the
Ministry of Transport, 30 digitalization modules have been developed in the sector, some of which have
already been put into operation. In this study, these modules are considered as an institutional and
technological basis for the digital transformation of transport management and logistics processes.

The above-mentioned areas can affect the development of the transport sector, improving the
economy, improving the quality of services, and the development of the logistics sector.

Discussion
The analysis identified several constraints affecting the development of the transport and logistics

sector, including limited use of digital technologies, insufficient integration of information systems, relatively
high transport and logistics costs, increasing complexity of freight operations, and incomplete digitalization
of freight management. These issues indicate areas in which digital tools can improve coordination,
information exchange, monitoring and document processing [2-4].

Results
As noted above, one of the main factors and important indicators that affect the implementation of

the digitalization of the sector is the construction of highways, the formation of freight and passenger routes,
and connections to production centers. In order to overcome the communication deadlock and turn the
country into a transit country, the Republic of Tajikistan has been actively implementing the construction of
highways to date. According to statistical data, more than 14,307 km of highways have been built and put
into operation to date, which indicates that there is a close relationship between producers and consumers
in the country, and the volume of transport services is growing. This indicator is a good basis for
implementing the digitalization of the sector and contributes to the development of the country's logistics
sector [3].

As follows from statistical data, the volume of transportation by modes of transport, including road
and rail, has been growing in recent years. The following figure shows the volume of freight transported by
mode of transport (Figure 1).

As shown in Figure 1, road transport accounts for the largest share of freight transportation in the
Republic of Tajikistan. During the analyzed period, its share remained above 90% of the total freight
volume. This dominant position is associated with the country's mountainous terrain, the limited availability
of alternative modes of transport in many regions, and the flexibility of road transport for short- and medium-
distance deliveries. Figure 2 presents the share of road transport in the total freight volume.
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Figure 2 — The share of road transport in the total volume of freight transportation, %

Figure 2 confirms the dominant role of road transport, whose share exceeds 90% of total freight
transportation. This structure increases the importance of digital tools for route planning, fleet monitoring,
freight documentation and coordination of logistics operations. Road transport also plays a major role in
the movement of imported and exported cargo through the country's border-crossing points[8].
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Table 1 — Volume of export, import and transit cargo in the Republic of Tajikistan, 2019-2024

Total volume of international
Year | Export cargo, thousand tons Import cargo, thousand tons freight transportation, thousand
tons
2019 3583,0 18 705,3 22 288,3
2020 3 844,0 21810,3 25 654,3
2021 41684 23 600,7 27 769,1
2022 4 653,6 26 980,4 31 634,0
2023 5185,7 31213,0 36 398,7
2024 5704,8 341199 39 824,7

The data in Table 1 show that the volume of imported cargo consistently exceeds the volume of
exported cargo during 2019-2024. The total volume of international freight transportation increased over
the period, although the dynamics varied from year to year. Correlation analysis of the annual export and
import series indicates a very strong positive statistical association (r = 0.99995 for the analyzed export
series and r = 0.99752 for the import-related comparison). These coefficients characterize the
synchronization of the observed time series and should not be interpreted as proof that digitalization directly
caused the changes in freight volumes. The results instead demonstrate the need for integrated digital
management of international freight flows, particularly for information exchange, documentation and
monitoring.

Along with freight transportation, passenger transport activity is also expanding in the country and
abroad. Electronic requests, documentation, bills of lading and other document operations are important
prerequisites for the transition to digital processes. Passenger transport is particularly significant in the
regions of the Republic of Tajikistan, including Dushanbe as the country's administrative and economic
center. The growing number of freight and passenger vehicles also increases the need for effective fleet
management, road-safety monitoring and information technologies. The following table presents statistics
on the vehicle fleet in the country.

Table 2— Statistics on the vehicle fleet in the country

Year Total Passenger cars Trucks Buses Motorcycles | Trailers | Semi-
number of | (conventional/el | (conventional/el | (regular/elect | (regular/electr trailer
cars ectric) ectric) ric) ic) s
2019 504785 442533 /0 40853 /0 15731/113 3249/0 2086 333
2020 507361 444905/0 40869 /0 15811/113 3343/0 2106 327
2021 527332 463939/0 42145/0 15515/159 3411/145 2002 320
2022 601136 524045/0 51781/0 16491/138 3726 /587 4246 847
2023 666074 587074 /2 417 52362 /0 16554/210 4071 /584 5167 846
2024 701231 606296/29 116 53967/0 16520/160 19441/5 5164 843
081

As shown in the table, the number of passenger vehicles increased during the analyzed period,
reaching 701,231 vehicles in 2024. This figure is expressed in units, not thousands of units. The growth of
the vehicle fleet increases the requirements for timely fleet management, road safety and service quality.
A modern transport-management system incorporating digital technologies can support these functions
through data exchange, monitoring and operational control.

The institutional and technological development of transport-sector digitalization creates
opportunities for further improvement of the logistics system. Key areas include digital logistics platforms
connecting warehouses, terminals and production sites; intelligent transport monitoring; digitalization of
international transport corridors; improved transparency of customs procedures; and electronic transport
and travel documents. These directions can strengthen coordination and information exchange across the
logistics chain, while their actual effects should be evaluated using operational and economic performance
indicators.

Conclusion

The analysis of transport, technical and operational indicators demonstrates the continuing
importance of the transport services sector for the economy of the Republic of Tajikistan. Road transport
remains the dominant mode of freight transportation, accounting for more than 90% of the total volume
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during the analyzed period. The study shows that this structure increases the importance of digital solutions
for freight planning, fleet monitoring, electronic documentation, logistics coordination and border-crossing
procedures. The analysis of international freight data also indicates a strong statistical association between
the dynamics of the analyzed cargo flows; however, correlation alone does not establish causality. The
development and implementation of the reported 30 digitalization modules, together with integrated
transport-management and logistics information systems, provide an institutional and technological basis
for improving the efficiency, transparency and coordination of freight transportation. Further research
should assess the economic and operational effects of individual digitalization measures using measurable

performance indicators.
Reviewer: Pirov J. T. — Candidate of Technical Sciences, First Deputy Director of the State Institution “Automobile
Transport and Logistics Services”.
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