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PECULIARITIES OF INTERNATIONAL LOGISTICS OF AGRICULTURAL
PRODUCTS IN A WAR ECONOMY

Abstract. The agricultural sector is a vital food source for the entire planet. With population
growth, the demand for food increases, emphasizing the need for sustainable development of
agriculture to ensure sufficient volumes. Moreover, the agricultural sector is a significant
component of many countries’ gross domestic product (GDP), especially developing ones.
Agriculture provides millions of jobs worldwide, especially in rural areas. The agricultural industry
not only directly creates jobs but also stimulates employment in related fields such as
transportation, logistics services, processing, and trade. Many countries, including Ukraine, are
powerful exporters of agricultural products, ensuring a significant foreign currency inflow. The
agricultural sector provides raw materials for numerous industries, including food, textile,
pharmaceutical, and biofuel. In addition, agriculture is a platform for innovation, stimulating the
development of advanced technologies such as precision farming, biotechnological solutions,
automation, and uncrewed aerial vehicles. In a war economy, ensuring effective logistics of
agricultural products requires significant efforts to adapt to new circumstances. The key success
factors in such conditions are flexibility, rapid response to changing situations, and the ability to
optimize logistics chains, considering the increased risks. Companies must actively explore
alternative transportation routes, diversify supply sources, invest in innovative technological
solutions, and use all available opportunities to adapt to new economic and security conditions.
Adapting international logistics strategies in wartime requires flexibility, innovation, and close
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cooperation between states, enterprises, and international institutions. Digital technologies and the
development of partnerships are practical tools for minimizing logistics risks, ensuring food
security, and ensuring the stability of supplies in unstable conditions. This reduces dependence on
traditional logistics channels and increases the agricultural sector's resilience to crises.
Consequently, international logistics is an indispensable element of supply stability in the
agricultural sector, as it ensures timeliness, optimizes costs, minimizes risks, and guarantees
compliance with international quality standards. Effective international logistics strengthen global
food security, making it possible to maintain stable supplies of agricultural products even in
difficult situations and under sharp market fluctuations.

Keywords: logistics, logistics services, product logistics, agricultural sector, martial law.
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OCOBJMBOCTI MIXKHAPOJHOI JIOI'ICTUKU MTPOAYKTIB
ATPAPHOI'O CEKTOPY 3A YMOB BOEHHOI EKOHOMIKHA

Anomauin. Kummeeo eadciuse Ooicepeno ixci, azpapra cghepa 3abesneuye npooyKmamu
xapuyeauns 6cio niamemy. 3i 3pOCMAHHAM YUCENLHOCMI HACENeHHs 30LIbWYEMbCA | NONUM Ha
npPo008OILCMBO, WO NIOKPECTIOE HEeOOXIOHICMb CMAbIIbHO20 PO3BUMKY CLILCLKO2O 20CN00apcmea
0N 2apanmysanHs O00Cmammuix 1oz2o obcsaeie. binvwie mozo, azpapuuii cekmop € 6a2omoro
CKIA0080I0 8aN068020 GHYMPIUHb020 npodykmy (BBII) 6acamvox Oepicas, 0coOiugo mux, ujo
po3zeusatromucs. CilbCobke 20Cn00apcmeo - ye MilblUoHU pOOOYUX MiCYb NO 8CbOMY C8iMmY, 0COOIUBO
Y cinbebKitl micyesocmi. AepapHa 2any3v He milbKu 6e3nocepeoHbo Cmeopioe poboui micys, aie u
CMUMYTIOE 3QUHAMICMb Y CYRYMHIX chepax, maKux sAK Mpancnopmy6aHHs, J102IiCMUYHi nOCayeu,
nepepobna npomuciogicme ma cgepa mopeieni. Humano Kpaiu, exmouaouu Yrpainy, €
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NOMYHCHUMU eKCNOpMepamMu azpapHoi npooykyii, wjo 3abe3neuye 3HAYHUU NPUNIUE BATIOMHUX
Kowmig. Aepapnuil cexmop 3abe3neyye CUpoSUHHOW 0A3010 YUCIEHHI 2any3i NPOMUCTIOB80CHII,
30Kpema xapyosy, neeKy, apmayeemuyny ma odionanusHy. Kpim moeo, citbcoke cocnodapcmeo €
nAaYOapmMom O BNPOBAONCEHHS THHOBAYIU, WO CMUMYIIOE PO3GUMOK NepedosuUx MexHoN02il,
makux AK npeyusitHe 3eMaepoOCmeo,  OIOMEXHONO2IYHI  piWeHHs, asmomMamu3ayis ma
BUKOpUCMAHHA 0e3niIomHUx 1imaibHux anapamis. B ymoseax 60€HHOI eKOHOMIKU 3a0e3neqenHs.
eexmuenoi 1o2icmuxku azpapHoi npooyKyii nompeoye 3HAYHUX 3YCULL OAs A0anmayii 00 HOBUX
obcmasun. Kniouosumu ghaxmopamu ycnixy 6 makux ymogax € eHy4Kicmos, onepamueHe pedazy8aHHs.
HA MIHAUBY cumyayilo ma 30amHiCmb 00 ONMUMI3AYii TOCMUYHUX JIAHYIONCKI6 3 YPAXYBAHHAM
nioguwenux  pusuxie. Komnawniam HeoOXiono axkmueno  0o0cCnioKHCysamu  albMepHAMUBHI
MPAUCNOpPmMHui Mapuwpymu, ougepcuixysamu 0xcepeia noOCMa4anus, iHeecmysamu 6 iHHOBAYIUHI
MEeXHOI02IUHI PIUleHHs MA GUKOPUCTOBY8AMU 8CI OOCMYNHI MOMCIUBOCMI OISl NPUCMOCYBAHHS 00
HOBUX eKOHOMIYHUX ma 6e3nekosux ymos. Aoanmayisi cmpamezii MidCHApPOOHOI TOCMUKU 8 YMOBAX
B0EHHO20 YaCy 6UMA2AE 2SHYYKOCMI, BNPOBAOJNCEHHs I[HHOBAYIU mMa MICHOI B83aEMOOIL MiddC
oeporcasamu, NiONPUEMCMBAMU MA MIHCHAPOOHUMU THCMumyyismu. Buxopucmanns yugpoeux
MEeXHON02I ma po36UMOK NAPMHEPCLbKUX I[HIyiamue € egexmueHumMu iHCcmpymenmamu OJisl
MIHIMI3aYil J102ICMUYHUX PUBUKIB, 2APAHMYBAHHS NPOO0BOLUOI Oesneku ma 3a0e3neyeHts
cmaobinehocmi nocmagok 'y Hecmabinonux ymosax. Lle O0ae 3mo2y 3menwiumu 3anedxcHicmv 6i0
MPAOUYIUHUX JOLICMUYHUX KAHAIE ma NIOsUwumuy CMIiuKicms azpapHoz2o cexmopa 00 Kpu3o8ux
asuwy. Omoice, MIXCHAPOOHA JIO2ICMUKA € HE3AMIHHUM eleMeHmMOM CMAabilbHOCMi NOCmavans 6
azpapHomy Cekmopi, OCKLIbKU B0HA 3a0e3neuye C80EUACHICMb, ONMUMI3YE GUMPAMU, MIHIMI3YE
pU3UKU ma 2apaHmye BIiON0BIOHICMb MIJNCHAPOOHUM CmaHoapmam sAKocmi. AK Hacnioox,
eheKmusHa MiNCHAPOOHA N02ICMUKA CRPUSLE 3MIYHEHHIO 2100AIbHOT NPOO0B8OILYOL be3neKu, 0andu
MOJNCIUBICMb NIOMPUMYBAMU CMAOLIbHI NOCMABKU CLIbCbKO2OCNOOAPCLKOI NPOOYKYIi HA8IMb Y
CKIAOHUX CUMYAYISIX ma 3a YMO8 PI3KUX PUHKOBUX KOJIUBAHD.

Knrouoei cnosa: nozicmuka, nocicmuuni nociyau, NpoOyKmMoea N02iCMUKA, a2papHuti CeKmop,
B0ECHHUL CMAH.

AxrtyaasHicTh. The agricultural sector, a cornerstone of the global economy,
Is not just a provider of food and raw materials for industry, but a key element of
food security. Its significance can be appreciated from multiple angles: food security,
employment, economic growth, and export potential. Its sustainable development not
only enhances human well-being but also preserves natural resources and ensures the
provision of future generations.

The agricultural sector is the primary food source for the world's population.
Population growth increases the demand for food, making the sustainable
development of the agricultural sector essential to ensure sufficient food supplies. It
Is also an important component of GDP in many countries, especially in developing
economies. In some countries, the share of agriculture in GDP can reach 20-30 %,
while in developed countries, this figure is lower due to the high level of

mechanization and intensity of production.
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The agricultural sector, a major employer, sustains millions of people

worldwide, particularly in rural areas. It not only provides jobs but also supports
employment in related industries such as transport, logistics, processing, and trade.
Many countries, including Ukraine, are significant exporters of agricultural products,
contributing to their foreign exchange earnings. The main export products, such as
grain, soybeans, coffee, sugar, and oilseeds, are crucial elements of world trade. The
developed agricultural sector of some countries can even provide food to other
countries, thereby strengthening international trade.

Meta crarri: To study the main challenges of international logistics of
agricultural products in times of war, as well as methods of overcoming these
difficulties; to provide theoretical justification and practical recommendations that
may be useful for logistics companies, agricultural enterprises, governments, and
international organizations.

AHaJi3 ocTaHHIX HocaizKenb i myoaikamiii. The study of issues related to the
functioning of the logistics industry is devoted to the works of several domestic
scholars, including Bezugla L. S., Yurchenko N. I, lichenko T. V., Palchyk I. M.,
Volovyk D. V., Pavlova O. M., and Pavilov K. V. [1, 11].

At the same time, insufficient attention has been paid to the peculiarities of the
logistics processes of agricultural products at the international level, which
necessitated the conduct of this study.

IMocTanoBka mpodaemu. The agricultural sector supplies raw materials for
many industrial sectors, including the food, textile, pharmaceutical, and biofuel
industries. In addition, agriculture is an area of active innovation, with developments
such as precision farming, biotechnology, automation, and drones. For instance,
precision farming uses GPS technology to optimize field operations, while
biotechnology has led to the development of disease-resistant crops. These new
technologies increase production efficiency, improve product quality, reduce negative
environmental impacts, and help adapt to climate change. Hence, the environmental
impact of agriculture. At the same time, the agricultural sector supports the

development of rural areas by promoting the preservation of traditions and culture
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and providing infrastructure in rural areas.

Bukiaan ocHoBHOro matepiamxy. Some countries, such as the United States,
Canada, Brazil, Ukraine, and others, are major suppliers of agricultural products,
including agricultural products, to the world market. Their stable agricultural
productivity ensures global food security, as other countries can access food through
imports. If agricultural exports from these countries are disrupted, there are serious
risks to food security worldwide. Military conflicts significantly impact agricultural
product production and delivery, causing instability, delays, and increased risks in the
supply chain. Complications arise at all stages - from growing crops to transporting
products to consumers.

International logistics, a linchpin in ensuring the stability of supply in the
agricultural sector, spans the entire supply chain from production to the end
consumer. With the global integration of markets and the burgeoning needs of the
population, logistics has become a critical factor for the efficient functioning of the
agricultural sector and global food security [4]. We have identified the main aspects
of international logistics that are pivotal for the stability of supply in agriculture and

have presented them in Tab.11.

Table 1 — Key aspects of international logistics in the agricultural sector

Ne Aspect Features Inventory
Fast transportation of
Ensuring timel products with a limited Minimizes delays, which is important for the
1 Uring Y| shelf life. Optimization delivery of fresh products such as fruits,
deliveries . .
of routes and choice of vegetables, dairy products, etc.
transport.
Optimize Effective planning of It allows producers to compete in the global
2 transportation logistics operations. market, reduces the cost of goods for the end
costs Reduced logistics costs. | consumer and maintains price stability.
Access to Opening of new markets, | This is especially important for countries
3 markets and stable supply and where the agricultural sector is the leading
increase export | increase of the country's | industry. It helps to ensure a stable supply of
potential export potential. agricultural products on a global level.
Reducing risks | Reducing the risk of An extensive n(_etwork Of Iog'St'C.S ro_utes
. . . allows us to quickly redirect deliveries, use
and ensuring supply interruptions and .
4 . . . alternative modes of transport or new routes
supply chain rerouting routes in case . .
s . in the event of force majeure, such as
resilience of force majeure.
blockades or port closures.
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End of tab. 1

Strict adherence to
Compliance international standards to
5 | with quality and | ensure product quality
safety standards | and safety during
transportation.

This is especially important for products
with a short shelf life. This ensures that the
products reach consumers without loss of
quality.

It allows you to respond quickly to
fluctuations in supply and demand in the

rFeIseE)(:)trjllc!IIitnygTo Rapid redirection of market. When demgnd for_agricultu_ral
6 | changes in supplies to balance pro_du_cts increases in certain countries,
supply and supply and demand. Iog!stlcs ensures that s_upplles are quickly
demand red_lrec_ted to these regions, which helps
maintain a balance between supply and
demand.
Integration of the In today's economy, the agricultural sector is

Integration with | agricultural sector into part of global supply chains that bring

7 global supply global supply chains for | together producers, suppliers, processors,
chains smooth operation from and retailers to optimize the operation of
production to market. logistics systems in general.

Thus, international logistics is a key component of supply chain stability in the
agricultural sector, as it helps to ensure timeliness, optimize costs, minimize risks,
and ensure compliance with international quality standards. As a result, efficient
international logistics contributes to global food security by enabling stable supplies
of agricultural products to be maintained even in difficult conditions or in the face of
rapid market changes [5].

The logistics of agricultural products in a wartime economy face numerous
challenges that significantly complicate the efficient movement and supply of goods
(Fig. 1).

Unfortunately, martial law imposes additional difficulties on the existing
problems in the agricultural sector, which can affect both internal processes and

foreign trade.
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Damage to Problems with
infrastructure customs clearance

22% 5%
Investment
outflows
11%
Fluctuations in
demand
Unstable 28%
transportation
safety
17% Reduction in the

number of labor

Fuel shortage force
6% 11%

Figure 1 — Graph of the ratio of the main risks of logistics in a war economy, [10]

The main challenges facing the logistics of agricultural products are:

1. Damage to infrastructure (roads, bridges, railways): Military conflicts often
lead to damage or destruction of critical transport infrastructure, which significantly
complicates the delivery of goods to markets. This can cause delays in the
transportation of agricultural products, increase costs, and reduce the availability of
products on the market [7]. Destruction or damage to port and storage facilities can
also lead to problems with the export and import of agricultural products, which
limits the possibility of selling on foreign markets.

2. Instability and insecurity of transportation: During periods of hostilities,
there are significant risks for transport, in particular due to the threat of shelling,
mining of territories, sabotage of infrastructure, as well as the blocking of cargo
movement routes. This can lead to frequent delays, loss of products, or even the
complete inability to deliver. Transportation of goods becomes significantly more
expensive and complex due to additional costs for security, cargo insurance, and the
need to use alternative routes.

3. Shortage of fuel and other resources: Due to limited access to fuel or
changes in its prices (for example, due to hostilities, sanctions, or blockades of

supplies), the cost of transportation increases and the volume of transported cargo
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decreases. This, in turn, leads to an increase in the cost of agricultural products on

the market. Logistics companies may also face shortages of spare parts for transport,
packaging materials, and other goods necessary for storing and transporting products.

4. Decrease in the number of the workforce: Partial or complete mobilization
of the population leads to a decrease in the workforce in the industries that ensure the
logistics of agricultural products. This can cause problems with delivery, processing
of goods in warehouses, loading and unloading of goods, as well as with the
management of supply chains. Migration of people from dangerous territories to
safer ones can also reduce the availability of labor in key links of logistics processes.

5. Market instability and demand fluctuations: During times of hostilities,
there may be a decrease in demand for certain types of agricultural products due to
economic uncertainty, changes in consumer habits, and a decrease in the purchasing
power of the population. This can create difficulties for logistics companies, as they
cannot accurately predict the volume of transportation. The cost of agricultural
products can become very unstable, which complicates the planning of logistics
operations. In addition, rising transportation costs can lead to significant losses for
businesses.

6. Problems with financing and investments: Due to the high level of risk in
wartime conditions, the volume of investments in logistics infrastructure, in
particular in the modernization of transport, warehouses, information systems, and
other critical components, is significantly reduced.

7. Problems with customs procedures and international trade: In the event of
war or economic sanctions, blockades or restrictions on the movement of goods
across borders may be introduced. This complicates the export and import of
agricultural products, especially if the country depends on foreign markets. Also,
new customs restrictions or tariff increases may be introduced, affecting the cost of
agricultural products and their delivery to foreign markets.

To find solutions to reduce risks, adaptive strategies for overcoming logistical
challenges are proposed. They will become an important tool for enterprises trying to

ensure uninterrupted operation in conditions of instability. They will allow rapid
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response to changes in market conditions, infrastructure problems, or unforeseen

events, such as war, economic crises, or natural disasters.

The first of these is the diversification of suppliers and routes. It involves
avoiding dependence on one supplier or one transport route. This means creating
backup suppliers or alternative supply routes to reduce the risk of delays or
stoppages in supplies. For example, if one transportation route becomes dangerous or
blocked, the company should have alternative routes, for example, through other
ports or land transport. This allows reducing the risks associated with unforeseen
events and ensuring the stability of supply [2].

The next strategy is flexibility in inventory management, which means
ensuring the optimal level of inventory through demand forecasting and adaptation to
conditions of instability. Using the Just in Case (JIC) principle instead of Just in
Time (JIT) in conditions of high risks can be an effective way to manage inventory.
Thus, in periods of uncertainty, enterprises can store larger stocks of goods or raw
materials in warehouses to avoid supply disruptions. The advantage is the ability to
reduce vulnerability to supply disruptions and ensure more stable operation of the
enterprise.

No less important strategy is the use of digital technologies and analytics. The
introduction of technologies for monitoring and forecasting logistics flows in real-
time includes the use of the Internet of Things (IoT) to track cargo, Big Data to
analyze demand trends, and artificial intelligence (Al) to optimize routes and predict
risks. The establishment of a system for tracking transportation allows automatic
response to delays, and the use of software for supply chain management helps to
quickly change routes or suppliers. This helps to quickly adapt to changes in real-
time, reducing risks and costs for logistics operations.

Another strategy is the localization of production and warehousing.
Enterprises can reduce dependence on international or interregional supplies by
developing local production and warehouses. This allows reducing transportation
costs and increasing flexibility in the event of local or regional disruptions. This

strategy helps to reduce transportation costs and maintain greater flexibility in
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responding to local changes or problems [6].

Also, in the conditions of a war economy, an important element is mobility
and alternative methods of transportation. The development of mobile and alternative
transport solutions, such as the use of drones, electric trucks, or small-sized
transportation, can be the key to overcoming the limitations of traditional logistics
channels. For example, the use of autonomous trucks for transportation in areas
where traditional methods of transportation are unavailable or unsafe. Alternative
methods of transportation make it possible to minimize dependence on traditional
infrastructure, which can be destroyed or damaged.

It is proposed that logistics companies create strategic partnerships with other
companies or specialized logistics operators to overcome logistical challenges and
ensure greater stability and reliability of supplies. This could be cooperation with
other companies to share warehouse space or vehicles in the event of supply
restrictions. Such actions reduce costs and risks through the joint use of resources
and reduce the impact of potential disruptions [8].

The next strategy is flexible workforce management. Enterprises can reduce or
expand the number of employees depending on the situation. The use of freelance or
temporary labor during periods of peak demand or unstable conditions is popular,
namely, the involvement of temporary workers to work in warehouses or in transport
during peak periods, in particular during the harvest. This allows quickly adapting
the number of employees to changes in demand or volume of transportation,
reducing the cost of a permanent workforce in conditions of uncertainty.

A necessary strategy, in our opinion, is flexibility in the pricing policy of the
logistics enterprise. Logistics companies faced the problem of rising prices at the
beginning of the full-scale invasion in February-March 2022, when there was a
critical shortage of fuel in Ukraine, which provoked a sharp increase in its price. It is
important to timely adapt the pricing strategy to changes in the cost of resources
(fuel, raw materials, labor), in particular through dynamic price adjustments or the
introduction of additional fees to cover changes in costs. This allows maintaining

profitability and minimizing losses from unforeseen changes in the market [9].
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The last, but no less important strategy, is risk forecasting and preparation for

unforeseen situations: the introduction of systems for assessing potential risks and
developing action plans for the worst-case scenarios, such as disruption of supply
chains, natural disasters, or political crises, will ensure readiness for any unforeseen
situations and allow maintaining control over supply chains even in crisis conditions.
For example, it is worth developing scenarios in advance in case of blocking of the
main supply routes or the transfer of military conflicts to the territory of the storage
of goods, which will speed up the decision-making process in extreme conditions.

Adaptive strategies for overcoming logistical challenges allow enterprises not
only to effectively respond to changes and crisis situations but also to use them as
opportunities for development. Thanks to flexibility, innovative technologies, and
strategic planning, companies can maintain stability and competitiveness even in
conditions of high uncertainty [12].

Conclusion. Ensuring effective logistics of agricultural products in the
conditions of a war economy requires significant efforts to adapt to new realities.
The main factors that determine success in such conditions are flexibility, rapid
response to changes in the situation, and the ability to optimize logistics chains,
taking into account high risks. Enterprises should actively seek alternative
transportation routes, diversify supply sources, invest in innovative technologies, and
use available opportunities to adapt to new economic and security realities [3].

Adapting international logistics strategies in the conditions of a war economy
requires flexibility, innovation, and close cooperation between states, companies, and
international organizations. The introduction of digital solutions and the
development of partnership initiatives are important tools for minimizing logistics
risks, ensuring food security, and the stability of supplies in difficult conditions. This
makes it possible to reduce dependence on traditional logistics channels and increase
the resilience of agricultural sectors to crisis situations.

Thus, international logistics is an important element of the stability of supplies
in the agricultural sector, as it can ensure timeliness, optimize costs, minimize risks,

and ensure compliance with international quality standards. As a result, effective
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international logistics contributes to global food security, providing the opportunity

to maintain stable supplies of agricultural products, even in difficult situations and

with sharp changes in the market.
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