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3anpornoHOBaHO JEKIJIbKAa BaplaHTIB Cy4aCHMX MapoK 3aco0lB TEXHIYHOIO OOCIyrOBYBaHHS Ta
PEMOHTY aBTOMOOUIbHOT TEXHIKU, IKUMHU MTPOMOHYETHCS YKOMIUIEKTYBATH PEMOHTHI MiIPO3/LITH.
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POTUOOPUMMU CTOPOHAMMU I Yac BiCIUl LIMPOKOMACIITaOHOro BTOPrHeHHs pd B Ykpainy (24.02.2022
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CROSS-SECTORAL SOLUTIONS FOR REDUCING LOGISTICS COSTS UNDER MILITARY
THREATS

Dykan O.V. %, Dr. of Economics, Professor; Drozdova L.M. 2, Master’s degree student
Ukrainian State University of Railway Transport
! dikan@kart.edu.ua, ? drozdova2024@kart.edu.ua

Problem Statement. The full-scale war against Ukraine has radically transformed the operating environment
of the national transport and logistics systems, exposing their structural dependence on energy imports, centralized
supply chains, and fragmented information infrastructure. Disruptions in logistics corridors, fuel shortages, and
the destruction of transport hubs have led to unprecedented growth in logistics costs for both public and private
enterprises. Traditional cost-management approaches, which rely on stable transport infrastructure and predictable
market conditions, have proven ineffective under conditions of high uncertainty, infrastructural destruction, and
security risk.

In wartime, logistics networks must function under extreme constraints: damaged routes, limited mobility,
and irregular supply of critical materials. As a result, the share of logistics costs in total production expenditure in
industrial enterprises has increased by an average of 20—30 % compared to pre-war levels (World Bank, 2023).
These developments have created the need for cross-sectoral cooperation, uniting the resources of the transport,
industrial, energy, construction, and information technology sectors. Cross-sectoral interaction makes it possible
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to achieve synergy in resource utilisation, to reduce transaction costs, and to ensure the adaptive sustainability of
logistics and supply-chain systems in the face of military and hybrid threats.

At the same time, the rapid digitalisation of logistics management has opened new opportunities for
analytical cost control, enabling real-time visibility of logistics processes and the reduction of redundant
operations. However, the fragmentation of data flows between industrial, energy, and transport enterprises remains
a key obstacle to the implementation of cost-efficient logistics models. Thus, the problem of logistics cost
reduction under military threats must be examined through the prism of cross-sectoral coordination, digital
integration, and resilience management.

Research Objective. The purpose of this study is to substantiate and develop cross-sectoral mechanisms for
reducing logistics costs of enterprises in the context of military threats and post-war reconstruction. The research
aims to identify technological, organisational, and financial solutions that integrate the efforts of multiple sectors
— transportation, manufacturing, energy, and ICT — to achieve cost optimisation, resilience, and operational
continuity in national logistics systems.

Research Results.Empirical and theoretical analysis demonstrates that logistics cost reduction under
military risks is attainable only through systemic interaction between sectors. The most effective instruments
include:

(1) Integration of transport, industrial, and energy infrastructures.

The synchronisation of production and transport schedules, coupled with real-time data on energy
consumption, enables enterprises to minimise idle runs, reduce fuel losses, and coordinate shipments more
efficiently. According to Christopher (2023), logistics costs can be reduced by 15-20 % through dynamic network
integration and collaborative scheduling [1]. In the Ukrainian context, such integration should involve joint energy-
transport control centres that coordinate the use of rolling stock and fuel supply in alignment with the capacities
of critical energy infrastructure.

(2) Formation of multimodal logistics hubs.

Cross-sectoral cooperation is particularly effective in the development of multimodal logistics hubs that
combine rail, road, river, and air transportation. Such hubs reduce transshipment costs, increase turnover rates, and
improve supply-chain redundancy in case of route destruction. The experience of European Union member states
shows that multimodal integration shortens delivery time by 12—15 % and reduces energy consumption per tonne-
kilometre by nearly 18 % (European Commission, 2022).

(3) Implementation of digital logistics ecosystems.

Digital transformation is the most cost-effective means of achieving coordination under conditions of
instability. By introducing digital twins, predictive analytics, and ERP/TMS/SCM systems, enterprises gain the
ability to simulate disruptions and calculate their financial impact before they occur. As Ivanov et al. (2021) note,
digital technologies have become a structural determinant of supply-chain resilience and cost efficiency [2]. In
wartime logistics, digital ecosystems enable decentralised management and facilitate real-time route optimisation,
which directly reduces cost per shipment.

(4) Shared-logistics models and cooperative utilisation of resources.

The concept of “shared logistics” — pooling transport assets, warehouse facilities, and ICT infrastructure
between enterprises of different sectors — has proven to reduce overall logistics expenditure by up to 25 %. For
example, shared warehousing between construction and metallurgical enterprises has significantly decreased
inventory costs in central and western Ukraine. Such cooperation allows for flexible redistribution of capacity
when regional disruptions occur.

(5) Development of hybrid supply-chain models.

A fundamental component of cost reduction in wartime logistics is the diversification of routes and delivery
channels. Hybrid supply chains — combining domestic and international transport networks (such as EU rail
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corridors, Danube ports, and temporary border hubs) — provide adaptive redundancy and reduce the risk of
complete supply chain collapse. This model corresponds to the “supply-chain viability” paradigm proposed by

Ivanov (2022), in which agility, visibility, and flexibility are core determinants of cost-resilient logistics
systems [3].

(6) Human capital and cross-sectoral logistics training.

Another key determinant of efficiency is the human factor. The preparation of multidisciplinary logistics
teams capable of operating simultaneously in industrial, transport, and energy environments improves coordination
and reduces managerial errors. Cross-training of personnel allows for operational substitution under crisis
conditions and thus prevents cost escalation associated with downtime and decision delays.

(7) Public—private partnership as a financial instrument.

Reducing logistics costs in conditions of military risk is also contingent upon the implementation of targeted
public-private partnership (PPP) mechanisms. State-supported co-financing programmes for logistics
infrastructure, compensation of transportation costs, and insurance of wartime cargoes are critical to stabilising
logistics expenses for Ukrainian enterprises. The Ministry for Restoration of Ukraine (2024) emphasises that such
PPP models enhance not only cost efficiency but also overall supply-chain resilience and national logistics security
[4].

In total, simulation modelling of integrated logistics networks demonstrates that cross-sectoral coordination
can lower the total cost of logistics processes by 15-30 %, depending on the intensity of resource sharing,
digitalisation level, and infrastructural connectivity. These effects accumulate through reduced duplication of
logistics functions, optimised resource allocation, improved energy efficiency, and better management of supply
risks.

Furthermore, the cross-sectoral approach contributes to the formation of a resilient logistics ecosystem in
which cost reduction is not a temporary wartime adaptation but a structural transformation of the entire supply-
chain system. This ecosystem operates on principles of modularity, digital transparency, and decentralised control.
By integrating logistics flows across industries, Ukraine can simultaneously achieve cost efficiency and strengthen
its critical infrastructure protection in the face of prolonged hybrid threats.

Conclusions. Cross-sectoral solutions for reducing logistics costs are an indispensable strategic component
of Ukraine’s economic security and post-war recovery. They allow enterprises to maintain continuity of supply,
minimise transaction costs, and build adaptive logistics networks resilient to disruption. The combination of
infrastructural integration, digitalisation, and human-capital synergy creates a new model of cost management, in
which logistics expenditures become an object of continuous optimisation rather than fixed overhead.

To institutionalise this transformation, it is necessary to develop a national coordination platform that unites
the transport, industrial, and energy sectors; harmonise digital data-exchange standards between enterprises; and
establish mechanisms for joint use of logistics infrastructure. The synergy of these measures will foster both micro-
level cost efficiency and macro-level resilience, forming the backbone of Ukraine’s sustainable and secure logistics
future.
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KOHTPAKTHA JIOT'ICTUKA SAK CYYACHUU IHCTPYMEHT NNIJIBUILIIEHHSA
E®EKTUBHOCTI YIIPABJITHHA JJAHIHIOT'AMHA IIOCTABOK
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JIvgiscokuil Hayionanvruil ynisepcumem imeni leana @panka
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Ilocmanosexka npoonemu. Bucoka KOHKYpCHIlis, IIBHJIKI 3MIHM PHUHKOBOTO CEPEIOBUIIA,
3pOCTaHHsS PpOJIl EJIEKTPOHHOI KOMEpIii Ta BIUIMB KpPU30BUX (PAKTOPIB, 30KpeMa BOEHHUX JiH,
3yMOBJIIOIOTh HEOOX1AHICTh 3a0e3reueHHs 013HECOM CTIMKOCTI, THYYKOCTI 1 ONTUMI3alii BUTpaT. Y TakuX
yMOBaxX MiANPHEMCTBA MOTPeOYIOTh €(EKTUBHUX I1HCTPYMCHTIB YHpPABIiHHA MarepialbHUMH I
iHpopMaLiiHUMKM TOTOKaMu. Baromoro 3HavyeHHsi HaOyBa€ KOHTPAKTHA JIOTICTHMKA, IO mnepeadavae
nepeaavy JOriCTUYHMX MPOLECIB CIEiani30BaHIUM OTIEPaTOpaM, T03BOJISIOUN KOMITAH1sIM 30CEPEIUTUCS
Ha OCHOBHIM JISUTBHOCTI, MiHIMi3yBaTH PH3UKHU Ta MIJABUIMUTH ¢()ECKTUBHICTH yNPaBIIIHHS JIAHIFOTAMHU
IIOCTaBOK.

Mema Oocnioxncenna. MeTor0 NOCHTIIKEHHS € BU3HAYEHHS CYTHOCTI KOHTPAKTHOI JIOTICTHKH,
a"ami3 11 poni y migBUIIEHHI €()eKTUBHOCTI YIPABIiHHS JAHLIOTAMHM TOCTABOK, & TAKOX BHSBICHHS
niepeBar i IepCcrleKTyB ii pO3BUTKY B yMOBaX BOEHHOTO CTaHy B YKpaiHi.

Pesynomamu oocniomncenna. KontpaktHa joricTHKa nepeadavae nepeaady CTOpOHH1H opranizamii
(GyHKLIH ynpaBliHHS JIOTICTUYHUMM TPOLIECaMH, 30KpeMa TPaHCIOPTYyBaHHs, 30epiraHHsi, MUTHOTO
oopmiteHHs1, yIpaBIiHHA 3anacamu, 0OpoOKH 3aMOBIICHb Ta OpraHi3allii JOCTaBKH «OCTAHHBOI MILITI»
[2]. Ha BigmiHy BiJ TpaaWLIAHOI JIOTICTHKH, JIe KOMIaHIs CAMOCTIMHO KOOPAMHYE €Talu pyxy TOBapiB,
KOHTPAKTHA JIOTiCTHKa 3a0e3Meuye KOMIUIGKCHUH MiAXiA 10 BChOTO JIaHIora mocradanus. Ha puc. 1
MOJAHO MOJICNIb KOHTPAKTHOI JIOTICTUKK B YNPaBIiHHI JIQHIFOTAMHU TOCTaBOK, IO JEMOHCTPYE
B32€MO/I110 BUPOOHMKIB, AMCTPUO I0TOPIB, piTeiniepiB 1 cnoxuBaviB uepe3 3PL-npogaiinepa [3].
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