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Abstract. The purpose of this study is to identify reserves for improving the economic efficiency of container rail trans-
portation in Uzbekistan. Rather than merely comparing absolute traffic volumes, the analysis integrates transportation 
scale, corridor speeds, border delays, container turnaround, empty mileage, terminal organization, and the regularity of 
block-train services. The study presents a SWOT analysis of container rail transportation in the Republic of Uzbekistan 
and proposes directions for improving its economic efficiency.

Keywords: container transportation, railway transport, economic efficiency, container turnaround, block train, transport 
corridor.

Annotatsiya. Ushbu tadqiqotning maqsadi O‘zbekistonda temir yo‘l orqali konteyner tashuvlarining iqtisodiy samara-
dorligini oshirish zaxiralarini aniqlashdan iborat. Mutlaq tashish hajmlarini shunchaki taqqoslash o‘rniga, tahlilda tash-
ish ko‘lami, transport koridorlaridagi tezlik, chegara kechikishlari, konteyner aylanishi, bo‘sh yurish, terminal faoliyatini 
tashkil etish hamda blok-poyezdlar qatnovining muntazamligi kompleks tarzda baholanadi. Tadqiqotda O‘zbekiston Res-
publikasida temir yo‘l konteyner tashuvlarining SWOT-tahlili keltirilgan hamda ularning iqtisodiy samaradorligini oshirish 
yo‘nalishlari taklif etilgan.

Kalit so‘zlar: konteyner tashuvlari, temir yo‘l transporti, iqtisodiy samaradorlik, konteyner aylanishi, blok-poyezd, trans-
port koridori.

Аннотация. Целью данного исследования является выявление резервов повышения экономической 
эффективности контейнерных железнодорожных перевозок в Узбекистане. Вместо простого сопоставления 
абсолютных объёмов перевозок в анализе комплексно учитываются масштабы перевозок, скорость движения 
по транспортным коридорам, задержки на границе, оборот контейнеров, порожний пробег, организация работы 
терминалов и регулярность движения блок-поездов. В исследовании представлен SWOT-анализ контейнерных 
железнодорожных перевозок в Республике Узбекистан и предложены направления повышения их экономической 
эффективности.

Ключевые слова: контейнерные перевозки, железнодорожный транспорт, экономическая эффективность, 
оборот контейнеров, блок-поезд, транспортный коридор.

I N T R O D U C T I O N
Gorev A. E. and Popova O. V. regard the container transport system as an integrated set of technologies 

for container operation, transportation, control, and logistics process management. This approach makes it 
possible to assess containerization not merely as a method of cargo packaging but as an organizational and 
technological system [7]. These considerations are particularly important for Uzbekistan, a landlocked country, 
because the ultimate economic outcome of container transportation depends on the coordination of the rail leg 
with terminals, road delivery, and international transport corridors.

The research problem stems from the heterogeneity of international statistics: some countries publish total 
rail freight tonnage, whereas others report TEU volumes for individual services. Consequently, directly ranking 
countries by absolute values may be methodologically limited. The study therefore compares two levels: (1) 
the scale of the freight base and container market; and (2) organizational and economic efficiency factors. The 
objective is to identify the factors constraining the efficiency of container transportation in Uzbekistan and to 
quantify selected efficiency reserves.
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The research methodology combines several approaches. In the textbook edited by N. P. Tereshina, B. M. 
Lapidus, and M. F. Trikhunkov, the economic assessment of railway transport is addressed through the analysis 
of transport competitiveness, operating expenses, cost of transportation, pricing, and the effectiveness of 
development measures [13]. Belov I. V., Tereshina N. P., Trikhunkov M. F., and co-authors likewise treat railway 
economics as a system of interrelated indicators reflecting resource utilization and the results of transportation 
activities [3]. Accordingly, this study applies dynamic analysis of traffic volumes, corridor analysis of time and 
cost, ratio analysis of container turnaround and empty mileage, and SWOT analysis.

The indicators are constructed using the economic approach associated with N. P. Tereshina’s school 
of transport economics, according to which efficiency should be assessed by comparing the results of 
transportation activities with the resources and costs employed [14]. Andreev B. F. and co-authors, in their 
textbook on railway economics, consider cost, revenue, profit, and profitability as interrelated characteristics of 
economic performance [2].

On this basis, the following indicators are used in the study: CTEU = Z/Q; PTEU = (Revenue – Z)/Q; R = 
P/Z × 100%; Kempty = Lempty/(Lloaded + Lempty) × 100%; annual container turnover n = 365/Tturn.

In describing container operation and the management of container transport logistics, Gorev A. E. and 
Popova O. V. demonstrate the need to consider the container throughout the entire transportation cycle rather 
than only on the loaded leg [7].

Rodrigue J.-P. examines the transport system through the interrelationship among networks, transport 
modes, terminals, and freight flows, with particular emphasis on the role of intermodal transportation in connecting 
different modes [11]. Notteboom T., Pallis A., and Rodrigue J.-P. show that terminals and their hinterland 
connections are key elements of an integrated transport and logistics network [9]. These propositions help 
explain the comparative results: for Uzbekistan, increasing rail freight tonnage alone may not be sufficient; the 
economic effect also depends on block-train regularity, terminal productivity, coordination at border crossings, 
and reliable rail connectivity with road-based last-mile delivery.

Reis V. and Macário R. view intermodal freight transportation as a system in which competitiveness depends 
on coordination among individual links and transfers between modes [10]. Therefore, the CAREC-observed 
gap between speed with delay and speed without delay should be interpreted as an economically significant 
process loss rather than merely a technical indicator. Terminal and corridor key performance indicators (KPIs) 
should additionally include average dwell time, border idle time, estimated time of arrival (ETA) compliance, 
flatcar and container turnaround, the share of empty mileage, and revenue per TEU.

Tereshina N. P., Podsorin V. A., Sokolov Yu. I., and co-authors emphasize the importance of efficient 
utilization of railway production resources and operating indicators for the final economic result [15]. Applied 
to the container fleet, this means that reducing turnaround time increases the potential productivity of existing 
assets. With Tturn = 15 days, theoretical annual turnover equals 365/15 = 24.3 trips per year; at 12 days, it 
reaches 30.4 trips, representing an increase of approximately 25%.

Tereshina N. P., Podsorin V. A., Kozhevnikov Yu. N., and Danilina M. G., in their contemporary course on 
railway economics, associate improved efficiency with rational resource utilization, economic justification of 
managerial decisions, and better organization of transportation activities [16].

Based on the propositions systematized in the literature review, the study applies dynamic, comparative, 
structural, ratio, and factor analysis, as well as an assessment of the efficiency of international transport 
corridors. The evaluation uses traffic volume, TEU, speed with delay and speed without delay, border-crossing 
time and cost, container turnaround, and the share of empty mileage.

A N A LY S I S  A N D  R E S U LT S
The official SIAT quarterly series reports 73.9 million tonnes of rail freight in Uzbekistan in 2024 and 107.9 

million tonnes in 2025 [8]. Kazakhstan transported 437.1 million tonnes of rail freight in 2024, reflecting a 
substantially larger freight base and a stronger transit specialization [4]. China–Europe freight train services 
completed 19,000 trips and transported more than 2 million TEU in 2024 (+10% and +9%, respectively), 
demonstrating the effects of service frequency and network scale [12]. Germany is characterized by mature 
integration of railways with seaports and intermodal terminals; its rail freight transport performance reached 
126.3 billion tonne-kilometres in 2024 [6].

According to the CAREC CPMM report, Table 1 presents trade facilitation indicators for rail transportation 
in Uzbekistan for 2021–2023 [5]. These data make it possible to quantify process-related losses along 
Uzbekistan’s railway corridors.
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Table 1
Trade facilitation indicators for rail transportation in Uzbekistan, 2021–20231

Indicator 2021 2022 2023
Border-crossing time, h 6.2 6.8 6.7
Border-crossing cost, USD 133 133 132
Transport cost along a 500 
km corridor section (20 t), 
USD

665 635 626

Speed with delay (SWD), 
km/h 11.2 11.8 11.9

Speed without delay 
(SWOD), km/h 13.3 13.1 13.2

The table shows that border-crossing time increased from 6.2 hours in 2021 to 6.7 hours in 2023, or by 
approximately 8.1%. In 2022, the indicator reached 6.8 hours before declining slightly. Thus, no substantial 
reduction in the duration of border procedures was observed during the period under review.

At the same time, cost indicators show a positive trend. The cost of crossing the border remained virtually 
unchanged, declining from USD 133 to USD 132. A more noticeable improvement occurred in the cost of 
transportation along a 500 km section of the transport corridor for a 20-tonne shipment: it fell from USD 665 in 
2021 to USD 626 in 2023, a decrease of USD 39, or 5.9%.

Speed with delay (SWD) increased from 11.2 to 11.9 km/h, corresponding to growth of approximately 
6.3%. Meanwhile, speed without delay (SWOD) remained virtually unchanged: 13.3 km/h in 2021 and 13.2 
km/h in 2023. This suggests that the improvement in actual movement speed was primarily associated with a 
modest reduction in the impact of delays rather than an increase in the technical speed of transportation.

Speed-loss coefficient: Kdelay = 1 − SWD/SWOD, or Kdelay = 1 − 11.9/13.2 = 9.85%. Thus, approximately 
9.9% of potential speed is lost due to stops and organizational and technological delays. This confirms that 
improving efficiency requires not only higher technical train speeds but also shorter container dwell times at 
border stations and terminals.

Table 2
SWOT analysis of container rail transportation in the Republic of Uzbekistan2

S — Strengths 
Central location between China, Central/South Asia, and 
Western markets; specialized container operator; growing 
freight base; development of new international routes.

W — Weaknesses 
Landlocked geographical position; reliance on connectivity 
with neighboring railway networks; border and terminal 
delays; risk of empty returns; insufficient publicly available 
detail on TEU, costs, and dwell time.

O — Opportunities 
Regular block trains; China–Kyrgyzstan–Uzbekistan 
corridor; TITR/Middle Corridor and southern routes; digital 
documentation; dry ports; containerization of higher-value-
added products.

T — Threats 
Competitive pressure from alternative corridors; 
differences in tariff coordination; changes in the external 
geopolitical environment; congestion at border nodes; 
rising capital and terminal costs.

C O N C L U S I O N  A N D  S U G G E S T I O N S
The economic efficiency of container transportation in Uzbekistan is determined not only by growth in 

physical traffic volume but also by the productivity of the entire logistics cycle. The CAREC-based calculation 
identified an approximately 9.85% loss of potential speed due to delays, while the turnaround model shows 
that reducing the cycle from 15 to 12 days could increase the potential annual productivity of a container 
by approximately 25%. Therefore, one of the main efficiency reserves lies in reducing non-productive time, 
followed by balancing directional freight flows and increasing the regularity of block-train services.

Based on the study, the following principal directions for improving economic efficiency are proposed:
• reducing container and railcar turnaround time; 

• reducing border and terminal dwell times; 
• developing regular block-train services; 
• increasing backhaul container loading; 

1	  Source: CAREC Institute, CPMM Annual Report 2023, Table 6.10 [5].
2	  Source: developed by the author.
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• reducing the share of empty mileage; 
• developing container terminals and dry ports; 
• introducing electronic document management; 
• improving tariff policy; 
• diversifying international transport corridors; 
• implementing a KPI system and econometric forecasting of container flows.
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