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» Abstract. Extensive damage to transport hubs, the blockage of traditional deep-water ports and the sharp rise in
the cost of fuel and energy resources caused by hostilities on Ukrainian territory necessitate a fundamental rethinking
of existing approaches to the organisation of sales operations. The aim of this article was to conduct a comprehensive
assessment of the disruptive changes in the logistics chains of Ukrainian agricultural enterprises during the war and to
justify the strategic priorities for their optimisation in order to strengthen food security. The methodological basis of the
study comprised methods of systemic-structural, comparative and economic-statistical analysis, expert assessment
tools, as well as methods of cause-and-effect modelling of infrastructure constraints. The study found that, as a result
of the armed aggression, over 42,000 km of roads were lost and over 600 km of railway tracks were damaged. The decline
in gross harvest in 2022 was followed by a recovery in 2025 to 23.0 million tonnes and 32.0 million tonnes respectively.
Spatial analysis revealed a shift in the centre of agricultural production towards the central and western regions, which
has overburdened local infrastructure. It has been demonstrated that the Black Sea blockade in 2022-2023 reduced
the share of maritime exports from 98% to 75-76% and led to a 40% fall in wheat exports and a 38% fall in maize
exports, forcing an increase in the share of rail transport to 17%, and road transport to 8%. The recovery of the share
of sea and Danube shipments to 93% in 2024-2025 confirmed the compensatory nature of land routes. The need for
agribusiness to adapt has been substantiated through the expansion of sunflower cultivation to reduce unit transport
costs, the development of railway terminals, the implementation of WMS and TMS systems, and the mobilisation of
international support. The practical value of the findings lies in the possibility of the proposed recommendations being
directly implemented by the management of agricultural enterprises and trading companies to rapidly reconfigure
logistics flows and minimise financial losses in the context of high military risks
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» Introduction

The agricultural sector accounts for the bulk of Ukraine’s
foreign exchange earnings and plays a key role in main-
taining food security. The stable operation of agricultural
enterprises depends directly on the reliability of trans-
port chains. Traditional logistics have suffered signifi-
cant disruption as a result of the hostilities. The blockage
of deep-water Black Sea ports, damage to railway lines
and roads, and rising fuel costs have forced agricultur-
al producers to seek alternative routes. The re-routing of
freight flows has led to a significant increase in transport
costs, prolonged delays at borders and a decline in the
profitability of exports. Under such conditions, optimis-
ing logistics chains through the diversification of routes

and the introduction of modern management technol-
ogies becomes critically important for maintaining the
sector’s competitiveness.

The methodological basis for researching the archi-
tecture of modern distribution channels and their adapt-
ability to exogenous shocks is formed by the fundamen-
tal concepts of foreign scholars. In particular, the work
of M. Christopher (2022) substantiates the paradigm of
flexibility and resilience in logistics networks, which de-
fines the systems’ capacity for operational efficiency and
the restructuring of routes in response to critical fluctu-
ations in the external environment. The specifics of re-
structuring supply routes for agricultural products under
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martial law were thoroughly investigated by M. Bezpar-
tochnyi et al. (2023), who substantiated the adaptation
of export logistics via the EU’s “Solidarity Lanes”. The
authors demonstrated that, despite the blockade, mar-
itime transport retained its leading position (69.4% of
shipments), whilst rail and road transport became key
alternatives on routes through Poland, Romania and Slo-
vakia. However, the researchers focused primarily on the
macroeconomic level (transit and borders), whilst the
adaptation of specific agricultural enterprises’ internal
logistics chains in the context of hostilities and the de-
struction of warehouses requires further investigation.
By contrast, the specific nature of how export agri-logis-
tics operates when traditional transport corridors are
blocked is covered in detail in the works of M. Nehrey et
al. (2025). The researchers have demonstrated the need
for the synchronised combination of the tactical recon-
struction of grain storage and transport-distribution
capacities with the introduction of digital logistics tools
and Big Data analytics, which is identified as a funda-
mental prerequisite for minimising the geopolitical and
financial risks faced by agribusiness entities.

The study by N. Sharata et al. (2026) is also devoted to
the issues of spatial diversification and the optimisation
of transport flows. The authors have substantiated the
regional asymmetry in infrastructure development and
econometrically demonstrated that the level of logistics
costs and transport duration are key factors undermining
the sector’s financial and economic stability. To minimise
these risks, the researchers proposed the implementation
of a security-oriented supply model based on integration
into European transport networks and the digitalisation
of freight flows. International experience in overcoming
infrastructure imbalances and enhancing the resilience
of agri-logistics through digitalisation tools is highlight-
ed in the work by M. Remondino & A. Zanin (2022). Using
the Italian agricultural sector as an example, the authors
argue that the implementation of Internet of Things, Big
Data and blockchain technologies is a strategic imperative
for bridging regional logistical gaps and minimising the
financial risks faced by agribusiness operators. However,
whilst in European practice these technological solutions
are geared towards achieving traditional parameters of
environmental and economic sustainability, under mar-
tial law in Ukraine the digitalisation of freight flows takes
on security significance, serving as a means of preserving
the physical viability of distribution channels.

It should also be noted that, in wartime, the prima-
ry objective for agribusiness is not to reduce costs, but to
ensure survival and maintain supply chains. Z. Xu (2026)
demonstrated that during large-scale crises, enterprises
are forced to abandon their usual cost-saving models in
favour of developing alternative logistics options. For the
Ukrainian agri-food sector, which has faced the blockading
of seaports and the destruction of warehouses, this means
the need to expand the transport network. Instead of rely-
ing on a single familiar route, companies must simultane-
ously utilise rail, road and river routes, as well as establish
new transhipment hubs in secure areas to safeguard ex-
ports. The issue of optimising wartime agricultural logis-
tics is examined in the work by V.A. Panchenko (2024). The
author analysed structural changes in grain transport,
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notably a 34.4% reduction in rail transport and a 40.1% in-
crease in road transport. The study estimates the total in-
vestment required to restore the agri-industrial complex’s
infrastructure at USD 6.0 billion, and demonstrates that
the introduction of digital platforms can reduce logistics
costs. At the same time, this work focuses primarily on the
macroeconomic level and national measures to support
the sector. Algorithms for minimising local risks at the lev-
el of individual enterprises were not included in the anal-
ysis. This highlights the need to develop practical tools for
optimising agribusiness’s internal logistics chains.

Despite the existence of substantial research, many
questions remain unanswered. Most authors consid-
er logistical problems in a fragmented manner, limiting
themselves to analysing a single mode of transport or
a specific border crossing. There are virtually no studies
offering a comprehensive analysis of the dynamics of
agribusiness logistics costs over the entire period of pro-
longed military impact. The effectiveness of combining
the capabilities of dry ports with digital freight distribu-
tion systems also requires further study. These unresolved
aspects determine the relevance of the research and form
the scope of this article. The aim of the article was to ana-
lyse changes in the structure and functioning of the logis-
tics chains of Ukrainian agribusinesses under the influ-
ence of military operations at the level of individual stages
of product supply and distribution, as well as to develop
practical recommendations regarding the diversification
of routes, the development of multimodal transport and
the digitalisation of management processes.

» Materials and methods

The methodological framework was based on a combi-
nation of systemic-structural analysis, which enabled
the identification of destructive factors affecting logistics
chains, and economic-statistical methods for assessing
structural shifts in transport costs. The application of
the comparative analysis method enabled a compari-
son of the operational parameters of logistics systems
in the pre-war period and under martial law, whilst the
abstract-logical method was used to formulate recom-
mendations on route diversification and the introduc-
tion of multimodal technologies to ensure food security.
The research was based on official statistical data from
the State Statistics Service (2026) on the gross harvests
of major crops and the regional structure of agricultural
production for 2020-2025, as well as data from the Min-
istry of Agrarian Policy and Food of Ukraine (n.d.) on the
volumes and commodity structure of agri-food exports
for 2021-2025 and the distribution of freight flows by
mode of transport (sea, rail, road) for the same period.
The indicators presented in these sources concerning
the shares of different transport modes in total agri-food
exports and the annual dynamics of production and ex-
ports were used to compare the pre-war period with the
period of active hostilities and the period of partial ad-
aptation of the logistics system. In addition, academic
publications by Ukrainian and foreign researchers on the
issues of agri-logistics and the resilience of supply chains
under martial law were analysed, which enabled the sta-
tistical data obtained to be compared with the results of
related studies in the discussion section.
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» Results and discussion

The logistics chain of an agricultural enterprise struc-
turally encompasses the supply of raw materials (seeds,
fertilisers, plant protection products, fuel and lubricants,
machinery), production, harvesting and primary pro-
cessing, storage, transport, further processing of pro-
duce, and sales via intermediaries and to end consumers.
Unlike logistics systems in other sectors of the economy,
the operation of each stage is strictly determined by sea-
sonality and agronomic deadlines, which makes the en-
tire chain highly sensitive to disruptions at any individual
link: a delay in the supply of resources or a deviation from
the optimal harvest dates leads to cumulative losses at
subsequent stages. In this context, O. Maltsev (2021) em-
phasised that supply chains account for the lion’s share
of agricultural enterprises’ logistics costs; consequent-
ly, timing deviations or delays in resource supply result
in cumulative financial losses and disruptions to subse-
quent marketing activities.

Prior to the full-scale invasion, the most critical
stages from a management perspective were considered
to be storage (maintaining temperature and humidity
conditions, pest control, and optimisation of warehouse
capacity) and transport (selection of transport mode,
minimisation of losses, and compliance with transport
conditions). Under martial law, the functional burden
shifted to the transport stage. In the pre-war period, the
efficiency of this stage was determined primarily by eco-
nomic parameters — delivery speed and transport costs.
During the period under study, the decisive factor be-
came the feasibility of physically carrying out transport
operations amidst damaged transport infrastructure and
spatial transformations in the geography of agricultural
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production, a detailed analysis of which is provided in the
following section.

In assessing the scale of the destructive impact of hos-
tilities on agricultural logistics, V. Kuziak et al. (2023) em-
phasised that the destabilisation affected all elements of
the supply chains. In their study, the researchers argued
that the blockage of seaports (through which nearly 90%
of agricultural exports had been carried out prior to the
full-scale invasion) caused a logistical collapse and forced
agribusiness operators to switch to land routes. Based
on an analysis of systemic challenges, V.V. Kuziak (2023)
identified six key problems affecting the functioning of
agri-logistics in wartime:

» low throughput capacity at western border cross-
ings and the build-up of queues;

» an acute shortage of skilled labour due to mobilisa-
tion processes and the outflow of human capital;

» rising energy prices;

» power cuts, which have a disruptive impact on
warehouse logistics;

» the destruction of production facilities and ware-
house infrastructure;

» the risks of losing traditional markets and a decline
in the sector’s international competitiveness.

Building on the conceptual conclusions of the afore-
mentioned authors regarding the need for a radical adap-
tation of management models, assessing the scale of the
transformation of logistics routes requires, first and fore-
most, an analysis of production dynamics (Fig. 1) and the
geographical distribution of the agri-food sector’s produc-
tion capacity. A clear imbalance between growing regions
and traditional shipping points is the main factor driving
the restructuring of freight flows.
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Figure 1. Trends in the production of major crops in Ukraine for 2020-2025

Source: State Statistics Service (2026)

The trend in gross crop yields for 2020-2025 reflects
the direct impact of security factors on the agri-food sec-
tor’s logistics system. The sharp decline in production in
2022 (a 32.1% reduction in the wheat harvest and a 39.5%
reduction in the maize harvest) was a consequence of the
occupation of territories, the laying of landmines and the
naval blockade, which led to a shortage of storage capacity
due to the accumulation of carryover stocks. In this con-
text, K. Mazur et al. (2023) argued that the high risks of
air strikes on port infrastructure forced the agribusiness
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sector to reassess its warehousing logistics — to move
away from stockpiling significant volumes of produce in
ports and to shift storage to rail and land-based terminals.
The gradual recovery in volumes between 2023 and 2025
(reaching 23.0 million tonnes of wheat and 32.0 million
tonnes of maize in 2025) has shifted the critical burden
onto western land crossings and Danube ports At the same
time, the increase in the sunflower harvest to 14.0 million
tonnes confirms the findings of K. Mazur et al. (2023) re-
garding the adaptation of the agribusiness sector through




an increase in the share of high-profit crops to minimise
unit transport costs in the face of rising tariffs and logis-
tical risks. Consequently, the key constraint on the func-
tioning of the agri-industrial complex is not production
capacity, but rather the throughput capacity and security
resilience of alternative export corridors.

One of the consequences of the hostilities has been
a shift in the regional distribution of agricultural produc-
tion. The southern and eastern regions, which prior to the
war were the main centres of cereal and oilseed produc-
tion, have largely lost their production capacity. During
and after the war, an increase in production has been ob-
served in the central and western regions, particularly in
the Cherkasy, Vinnytsia, Lviv and Poltava regions (Fig. 2).
This is because these regions did not suffer such extensive
destruction as the southern regions and have retained
their agricultural infrastructure, which allows produce to
be stored and processed in a timely manner.

L

19%

11%
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Kherson

= Mykolaiv
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Figure 2. Structure of agricultural production
by region in 2025 (% of the total)
Source: State Statistics Service (2026)

An analysis of the regional breakdown of gross harvest
figures for 2025 reveals a geographical shift in the centre of
agricultural production towards the western and central
regions of Ukraine. The decline in the share of the south-
ern and eastern regions in the national total has placed
an unprecedented additional strain on the grain elevator,
storage and transport infrastructure in Central and West-
ern Ukraine. In their work, S.M. Tkachenko et al. (2025)
demonstrated that, in the event of a blockade of traditional
deep-water Black Sea ports, it is precisely the geographical
optimisation of storage capacity and the development of
border agro-logistics hubs in the western regions that be-
comethe decisive factor in preserving export potential. Such
a spatial transformation requires a radical restructuring
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of logistics routes, as traditional logistics hubs and trunk
routes oriented towards the deep-water ports of the Black
Sea have lost their primary functionality, giving way to
rail and road border crossings on the western border.

The logistics chain is a system of interlinked elements
that facilitate the movement of material, information and
financial flows from suppliers to end consumers. For ag-
ricultural enterprises, the logistics chain comprises the
following main stages: supply of raw materials; produc-
tion; harvesting; storage of produce; transport; and sale
of produce. In their study of the effectiveness of agribusi-
ness management systems under conditions of military
conflict, Y. Lopatynskyi et al. (2023) noted that the de-
structive impact of war leads to systemic complications in
the functioning of each of these stages — primarily due to
the critical destruction of grain storage facilities, the loss
of agricultural machinery and the blockade of tradition-
al port and logistics routes. In their research, A.L. Bykova
& L.V. Yefimenko (2024) emphasised that disruptive fac-
tors within the transport and logistics system pose direct
threats to the economic security of enterprises due to dis-
ruptions in supply chains and financial losses.

Rail transport has become crucial for ensuring the
export of agricultural produce. At the same time, by the
end of 2024, damage to 600 km of railway tracks and in-
frastructure had significantly reduced transport efficien-
cy (KSE Institute, 2024). Maritime transport, which prior
to the outbreak of hostilities accounted for a significant
share of agricultural exports, has virtually lost its impor-
tance due to the blockading of ports and the destruction
of infrastructure.

The practical relevance of these approaches is con-
firmed by the study of V. Kuziak et al. (2023), which em-
phasises that a shift towards land-based corridors, flexible
strategic planning and the creation of buffer stocks are de-
cisive factors in ensuring the resilience of logistics chains
in crisis situations. From a methodological perspective,
this transformation requires adherence to clear manage-
ment principles, which were systematised by R. Molybo-
ha (2024), who justified the need for coherence in goal-set-
ting, economic viability, the adaptability of organisational
structures, and periodic monitoring of the effectiveness
of transport and logistics systems. The implementation
of these measures has directly transformed the physical
and cost parameters of foreign trade. The loss of access to
deep-water Black Sea ports has shaped a new structure for
agricultural exports, centred on the throughput capacity
of land transport routes and the Danube cluster (Table 1).

Table 1. Trends in exports of key agricultural products from Ukraine (2021-2025), million tonnes

Products 2021 2022 2023 2024 2025
Wheat 20.0 12.0 16.5 19.9 13.3
Maize 29.0 18.0 20.0 28.0 17.6

Sunflower oil 5.4 2.9 3.1 5.8 4.3
Barley 5.0 2.1 2.0 2.5 1.6

Source: Ministry of Agrarian Policy and Food of Ukraine (n.d.)

The data in Table 1 show how exports depend on the
functioning of transport infrastructure. In 2022, due to the
outbreak of hostilities and the blockage of ports, wheat ex-
ports fell by 40% and maize exports by 38%. Subsequently,
thanks to the development of transport routes across the

western border, the Danube ports and the operation of
the maritime corridor, shipments increased significantly
in 2023-2024. In particular, in 2024, exports of maize (28.0
million tonnes) and sunflower oil (5.8 million tonnes) al-
most reached pre-war levels. The decline in figures in 2025
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indicates that existing land and river routes have reached
their capacity limits, whilst high transport costs, bor-
der congestion and the risk of shelling remain the main

2025 98
2024 86
2023 76

2022 75

2021 98

obstacles to exports. The structural shift in the shares of
individual modes of transport within the total volume of
agricultural exports is clearly illustrated in Figure 3.

Sea transport
I 31 mRail transport
A s Road transport
I s 1 mFerry

Figure 3. Structure of export logistics routes for the period 2021-2025, %
Source: Ministry of Agrarian Policy and Food of Ukraine (n.d.)

An analysis of data on the distribution of export
routes for 2021-2025 shows how transport logistics in the
agricultural sector have changed. Before the outbreak of
the full-scale war, 98% of all exports passed through sea-
ports, whilst rail and road transport played only a sup-
porting role (10% and 1% respectively). The blockade of
ports in 2022-2023 forced a reorientation of freight flows
towards land borders, causing the share of rail transport
to rise to 17% and that of road transport to 8%. The scien-
tific rationale for this forced reorientation is set out in the
work by S. Kolosov et al. (2025), which demonstrates that
the loss of sea routes transformed Ukraine’s export model
from one of development to one of stabilisation. The re-
searchers emphasised that, with traditional ports blocked,
the increased burden on alternative land-based channels
was accompanied by significant logistical complications —
in particular, the high cost and limited efficiency of road
transport, as well as the infrastructural barrier posed by
the differing track gauges in Ukraine and the EU. Howev-
er, the launch of the Ukrainian maritime corridor and the
active use of Danube ports made it possible to partially
restore the usual routes: in 2024, the share of maritime
transport rose to 86%, and in 2025 it reached 93%. This
confirms that land routes cannot fully replace ports when
export volumes are high, but they remain an important
backup channel during crisis situations.

The introduction of modern logistics management
information systems, such as WMS (Warehouse Manage-
ment System) and TMS (Transportation Management Sys-
tem), enables more efficient management of logistics pro-
cesses and minimises risks. The trends in structural shifts
within transport logistics outlined above also point to the
directions for the agribusiness sector’s future adaptation.
As rail transport shouldered the bulk of the load during
the port blockade, further increasing its capacity remains
a priority: investment in the infrastructure of border ter-
minals, coordination of timetables with rail operators and
route optimisation can transform a temporary compen-
satory channel into a permanent element of a diversified
logistics system. In their study of agribusiness develop-
ment, O. Hrymak et al. (2024) identified digitalisation and
flexible logistics as its key drivers. The authors divide inno-
vative measures into operational and strategic categories.
Operational innovations are needed to sustain production
and supply chains during the war. Strategic innovations,
on the other hand, are designed for the post-war period

Ekonomika APK. 2026. Vol. 33, No. 2

and involve infrastructure reconstruction, energy inde-
pendence and entry into new markets. Consequently,
logistics must evolve from a rapid-response tool into a
permanent management system.

Road transport, despite its smaller share, fulfils a
function that rail cannot provide - flexible delivery to
warehouses and end consumers in regions where the
rail infrastructure is either absent or damaged. The effi-
ciency of this channel depends on fleet differentiation
(heavy-duty transport over long distances and small lor-
ries for local deliveries) and the modernisation of the ve-
hicle fleet, as well as on safety measures along the routes.
The geographical shift of production to the central and
western regions makes economic sense for regional logis-
tics centres in these areas: they reduce delivery distances
to border crossings and Danube ports, relieve the strain
on the overburdened infrastructure of the receiving re-
gions and, at the same time, require modern warehouse
management systems.

Digitalisation serves as a cross-cutting tool for all
three areas. The implementation of WMS and TMS, as well
as analytics for demand forecasting and route optimisa-
tion, makes it possible to coordinate disparate channels
(rail, road transport, regional hubs) into a single, man-
aged system, rather than a set of isolated workarounds.
M. Adelusola (2024) shares a similar view on innovation in
agri-logistics. The author noted that IoT temperature and
humidity sensors, together with blockchain and smart
contracts, help to significantly reduce product spoilage.
Without these technologies, losses of perishable goods
can reach 30-40%. They also speed up customs clearance
and make supply chain information transparent to all par-
ticipants in the process.

The security aspect warrants separate consideration:
in a conflict situation, the loss of cargo or a vehicle poses
arisk no less significant than the cost of transport. Convoy
escorts, cargo insurance, training for drivers and logistics
staff, and real-time transport monitoring directly affect the
costofexports, as these factors are factored into the logistics
discount applied to Ukrainian produce. M. Barna & Yu. Iva-
niuk (2024) emphasise that wartime conditions require a
review of the entire agricultural produce distribution sys-
tem. The costs of staff training, cargo insurance, alternative
logistics and GPS monitoring directly increase the cost price
of exports. All these risks ultimately contribute to the logis-
tics discount applied to Ukrainian agricultural produce.




Finally, access to international support remains a
resource that agricultural enterprises utilise unevenly.
Agreements with international logistics operators, partic-
ipation in support programmes and the use of the tran-
sit capacities of neighbouring countries represent prac-
tices that have already demonstrated their effectiveness
through the EU’s “Solidarity Lanes”. At the regulatory and
strategic level, the need for such integration is confirmed
by Ye.A. Marinov (2024), who notes that Ukraine’s Nation-
al Transport Strategy for the period up to 2030 prioritises
the implementation of new digital economic models and
convenient information and communication platforms.
The academic contribution of Ye.A. Marinov demonstrates
that EU Member States’ investments in the digitalisation
of supply-chain management, automatic product identi-
fication, GPS/GPRS monitoring systems and TMS/WMS
planning provide the necessary technological foundation
for the barrier-free movement of Ukrainian agricultural
exports. An example of such support at the primary pro-
duction level is the FAO and Ministry of Agrarian Policy
and Food of Ukraine programme for distributing soybean
and sunflower seeds among small and medium-sized
farms (10-500 ha) in eight regions, reaching more than
3,000 farmers. Although this programme is more closely
related to the restoration of the production base than to
logistics directly, its existence demonstrates the broader
framework of external support into which a logistics com-
ponent can also be integrated. The results obtained re-
garding the disruption and subsequent adaptation of the
logistics chains of Ukraine’s agri-food sector under martial
law are consistent with the main theoretical and applied
propositions of contemporary studies, while also possess-
ing their own analytical specificity.

The scientific position regarding the critical impact
of military operations on the destruction of infrastructure
and the forced reorientation of export routes is consistent
with the conclusions of S. Moroz & S. Levchenko (2023),
as well as K. Mazur et al. (2023). The authors confirmed
that the blockade of Black Sea ports triggered a cascade of
disruptions across the entire transport system, forcing ag-
ricultural exporters to seek alternative routes via western
border crossings and Danube ports. The current findings
regarding shifts in transport modes (the increase in rail
and road shipments in 2022-2023) provide a quantitative
breakdown of their general observations.

The assessment of the adaptive recovery of export vol-
umes in 2024-2025, driven by the restoration of the mari-
time corridor, is consistent with the findings of studies by
V.V. Kuziak (2023) and S. Kolosov et al. (2025). At the same
time, whilst the aforementioned researchers focus more
on a general economic assessment of the export poten-
tial of cereal crops, this study emphasises a comparative
analysis of the throughput capacity of individual modes
of transport and the constraints of land-based infrastruc-
ture. The authors’ conclusions regarding the need to im-
plement digital technologies (WMS, TMS) and modernise
warehousing facilities complement the findings of M. Re-
mondino & A. Zanin (2022). These authors argued that
digitalisation is a factor in enhancing the competitiveness
and resilience of agribusiness. In this study, this aspect is
considered as a tool for minimising safety and time losses
when planning flexible multimodal routes.
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The issues of logistics infrastructure management and
regional adaptation in wartime are discussed in the works
of S.M. Lykholat & O.M. Myskiv (2022), as well as M.V. Vovk
& L.I. Lesyuk (2025). Unlike their works, which focus on a
general conceptualisation of agri-logistics, this study pre-
sents the authors’ findings regarding the shift of produc-
tion centres to the western and central regions of Ukraine
and justifies the need to establish regional logistics hubs
there. The examination of the cross-border aspect and
the innovative development of agribusiness in the works
of M. Bezpartochnyi et al. (2023), O. Hrymak et al. (2024),
and T. Vasyltsiv et al. (2025) confirms the importance of in-
ternational support and logistical integration with the EU.
The present findings complement their scholarly achieve-
ments by showing that land corridors with EU countries,
despite their strategic role during peak crisis periods, have
limited capacity and serve as a backup and compensatory
channel, whilst maritime transport remains the indispen-
sable foundation for large-scale exports.

Thus, the comparison carried out demonstrates that
this study fits organically into the existing academic dis-
course, whilst making its own analytical contribution to
the study of the transformation of Ukraine’s agri-logistics.
Unlike the works examined, which largely focus on indi-
vidual aspects of the issue, this study comprehensively
integrates an analysis of the dynamics of gross harvest,
export volumes and structural shifts in transport logis-
tics into a single analytical model. This makes it possible
to trace the interrelationship between the destruction of
infrastructure, the reorientation of export flows and the
sector’s adaptive mechanisms throughout the entire pe-
riod of martial law.

» Conclusions

The analysis conducted has shown that the functioning
of Ukraine’s agricultural sector between 2020 and 2025
was accompanied by a structural reorganisation of pro-
duction and distribution logistics under the influence of
martial law, rather than merely fluctuations in produc-
tion volumes. The decline in gross harvest in 2022 was
followed by a recovery to pre-war levels in 2025; howev-
er, a concomitant consequence was a geographical shift
in production towards the central and western regions
(Cherkasy, Vinnytsia, Poltava and Lviv), which placed an
additional strain on the regional grain storage network in
these areas and highlighted the need to develop border
logistics hubs.

A key factor in this restructuring was the blockade of
the Black Sea in 2022-2023, which temporarily reduced
the share of maritime exports and forced a reorientation
of freight flows towards rail and road transport. The sub-
sequent resumption of maritime and Danube shipments
confirmed that land routes serve a compensatory rath-
er than an alternative function: they are capable of par-
tially replacing ports during a crisis, but do not provide
comparable throughput capacity when export volumes
are high. The main barriers remain damage to transport
infrastructure, congestion at border crossings and the in-
creased cost of transport.

The findings indicate that optimising the supply
chains of agricultural enterprises requires not isolat-
ed, ad hoc measures, but a combination of several
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OonTuUMi3auis NoricTUYHUX NaHLIOXKKIB
YKpaiHCbKMX arpapHUX NiaNnpUEMCTB B YMOBaX BiiCbKOBUX AiN

Poctucnae Ocaauyk

AcnipaHT

HauioHanbHMIM YHIBEPCUTET BiopecypciB i MPUPOOOKOPUCTYBaHHA YKpaiHU
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» AHoTaLif. MacmrabHi TIOIMIKOMKEHHsI TPAHCHOPTHUX BY3JIiB, OJIOKYBaHHS TPATUIHUX NIHOOKOBOLHUX
MOPTIB Ta CTpPiMKe MOZOPOKUYAHHA NTaINBHO-eHEPreTUYHUX pecypciB, cipuuyrHeHe 60 0BUMHU isIMU Ha T€PUTOPIl
YKpaiHu, 3yMOBJIIOIOTH HEOOXiTHICTh JOKOPiHHOTO IEPEOCMUCIEHHsI HasBHUX IIIXONiB 0 opraHisarii 30yToBOi
TisLIBHOCTI. MeTo¥0 CTaTTi OyJI0 KOMILJIEKCHE OI[iHIOBAHHS JIECTPYKTUBHUX TPaHC(OPMAIlill y JIOTiCTUYHUX JIAHITIOTaX
VKpalHCBKUX arpapHUX IMiTIIPUEMCTB ITiJ] Yac BiHHY Ta OOI'PYHTYBaHHSA CTPaTeriYHUX IPiopuTeTiB IXHBOI onrTUMi3ariii
JJIs 3MillHEHHA IIPOJOBOJIbYOI Oe3neku. MeTOomoJIOTiYHy OCHOBY AOC/I)KEHHS CTAaHOBUJIM METOAM CHUCTEMHO-
CTPYKTYPHOI'O, KOMIIaPaTUBHOI'O0 Ta €KOHOMIKO-CTaTUCTUYHOIO aHaJli3y, IHCTPYMEHTHU €KCIePTHOI'O OLiHIOBaHH,
a TaKo)X METOOM IPUYMHHO-HAC/IiJKOBOTO MOJe/I0BaHHS iH(MPACTPYKTYpHUX OOMesKeHb. 3a pe3yJabraTaMu
JOCJIiI>KeHHST BCTAHOBJIEHO, 1[0 BHACIIIOK 30pOMHOI arpecii BTpaueHo NOHA[ 42 THC. KM aBTOMOOI/IBHUX JOPir Ta
TIOIIKOIKEHO IMOHA T 600 KM 3aJ1isHUYHUX KoJTil. CKOpOUY€eHHsI BaIOBOTro 3060pyy 2022 porti 3MiHUJIOCA BiTHOBJIEHHAM
y 2025 pomi mo 23,0 mutH T Ta 32,0 MyIH. T BigmoBimHO. IIpocTopoBuii aHami3 3adikcyBaB IepeMilieHHs IEeHTPY
arpoBUPOOHUIITBA Yy IEHTPAJIbHI Ta 3axigHi 06/1aCTi, 110 TepeBaHTAKUIIO MiCIeBY iHPpacTpyKTypy. JJoBeaeHo, 10
610kana YopHOro Mops y 2022-2023 pokax 3HU3MJIa YaCTKYy MOPChKOTO eKCIOPTY 3 98 % 10 75-76 % i mpusBesa 10
NaJiHHA eKCIOoPTY NieHuni Ha 40 % Ta KyKypyA3u Ha 38 %, 3MyCUBIIHN 30ibIINTH YaCTKY 3a/i3HUYHUX IepeBe3eHb
10 17 %, a aBTOMOOiTbHUX — 10 8 %. BiTHOB/IEHHS YacTKM MOPCHKUX i yHAalChKUX BifBaHTa’keHb y 2024-2025 pokax
710 93 % miaTBEpANIO KOMIEHCATOPHUI XapaKTep CYyXOIMyTHUX MapmIpyTiB. OBr'pyHTOBaHO HeOOXiTHICTD agarramii
arpob6i3Hecy 4epe3 po3MMpPeHHs I0CIiBiB COHANIHUKY JJjIs 3MEeHIIIeHHs TUTOMIX TPAHCIIOPTHUX BUTPAT, po30yJ0BY
3a/1i3HUYHUX TepMiHaJ/iB, BIpoBaaxeHHA cucteM WMS i TMS Ta 3ajly4eHHs MiskHapoAHOI MiATPUMKH. [IpakTuyHa
LiHHICTh OTPUMAaHUX pe3YJIbTaTiB MOJATAE Y MOKJIMBOCTI Oe3locepeJHbOr0 BIIPOBAI)KEHHS 3alPOINOHOBAHUX
pexoMeHAaliil MeHeI)KMEeHTOM CiJIbCbKOTOCIOAapChKUX MiANPUEMCTB Ta TPeHAMHIOBUX KOMIIaHil /11 oIlepaTUBHOL
pekroHdirypariii joricTH4HUX NOTOKIB i MiHiMi3a1ii (hiHaHCOBUX BTpaT B yMOBax BUCOKUX BOEHHUX PU3UKIB

» Knio4yoBi croBa: JIaHIIory OCTaYaHHsl; arpapHUN CEKTOP; POCIChKO-YKpaTHChKa BiiHA; IPOJOBOJIbYa OE3IEKa;
TpaHCIOPTHA iH(pacTpyKTypa
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