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products during wartime. The authors employed various general scientific and special methods and approaches,
including a systematic approach, abstract-logical and graphic methods, retrospective and comparative analysis,
correlation-regression analysis, and forecasting methods. A periodisation of the export logistical transformation
due to the war was used. It included the following stages: the collapse of logistics; the growth of exports due
to the impact of international agreements; and the operation of an alternative Ukrainian maritime corridor with
the support of international partners. The significant impact of production and sales transformations caused by
the war on the growth of wheat export logistics costs for various supply bases was demonstrated. The authors
concluded that the export logistics risks were primarily mitigated by low grain and oilseed prices for agricultural
producers. An assessment of the grain, oil crops, and processing products export market in Ukraine was also
provided. The development of effective marketing strategies was highlighted. The practical value of the study lies
in the use of the research results for developing marketing strategies for enterprises and European cooperation
development projects in the agrarian sector

Keywords: logistics; food supply chains; prices; costs; agricultural enterprises; food safety; export; international

agreements

INTRODUCTION
The stability of production, trade, and logistics chains
in Ukraine, which ensured the country’s presence in
global food markets, has proven to be one of the key
prerequisites for maintaining food security in numerous
countries worldwide. Several studies have revealed the
critical importance of Ukraine’s domestic logistics for
global food supply chains and the stability of interna-
tional markets for grain, oilseeds, and related products.

The research by I. Savenko et al. (2022) indicates
that the production and export potential of the grain
and oilseeds market in Ukraine increased significantly
due to substantial investments in logistics, including the
development of seaport infrastructure. This contributed
to Ukraine>s growing share in the global trade of these
products, reaching 8.7% for grain, 2.7% for oilseeds, and
39.8% for sunflower oil. The study by N. Galunets (2019)
demonstrates that Ukraine plays a significant role in
addressing food supply issues in import-dependent
countries, as well as in ensuring the availability of food
products and combatting hunger worldwide. The Rus-
sian military invasion of Ukraine and the occupation of
parts of the southern regions severely impeded the op-
erations of strategic seaports and disrupted logistics in
the supply chain of agricultural products and raw ma-
terials for their production. O. Penkova and A. Kharen-
ko (2023) explored the content and role of marketing
logistics in exports and identified the challenges faced
by crop production exporters due to the full-scale war
with the russian federation. According to O. Kovalenko
and A. Kyrychenko (2023), this led to a decline in the
volume of grain, oilseeds, and related products export-
ed from Ukraine and increased price volatility in the
global food market. This issue was also highlighted in
a publication of the Food and Agricultural Organization
by the United Nations (FAO, 2023).

Therefore, it is important to understand how to
mitigate such risks through the development of mar-
keting strategies and logistics for agricultural enter-
prises during crises. O. Krasnorutskyy et al. (2023) have
emphasised the role of effective marketing strategies

and tools during wartime, which contribute to increas-
ing the competitiveness of agricultural enterprises.
Additionally, |. Zhofan et al. (2023) have justified the
development of marketing strategies for agricultural
sector enterprises in Ukraine’s grain markets and es-
timated the economic potential of Ukrainian farmers.
Moreover, the issue of global food security is widely dis-
cussed among scientists. T. Hassen and H. Bilali (2022)
investigated the direct and indirect impact of the Rus-
sia-Ukraine war on global food security. They empha-
sise that the war may jeopardise the implementation of
the Sustainable Development Goals. At the same time,
W. Leal Filho et al. (2023) propose measures to mitigate
the conflict’s impacts on food security and promote sus-
tainable agriculture.

Despite valuable scientific contributions to re-
search on the impact of armed conflict on global and
local food markets, there is a need for a comprehensive
study of the new changes in the logistics of food sup-
plies to global markets as a result of military aggres-
sion in Ukraine. The purpose of this study was to in-
vestigate the transformations in the grain and oilseeds
market due to the war, assess the impact of interna-
tional agreements on the supply of Ukrainian products,
and identify strategies to improve marketing strategies
and logistics.

MATERIALS AND METHODS

The study was based on official documents and re-
ports from the Ministry of Agrarian Policy and Food of
Ukraine (2023), the World Bank (2023), and the Food
and Agricultural Organization of the United Nations
(OECD, 2022; FAO, 2023). Datasets from the official
websites of the United Nations Conference on Trade
and Development (UNCTAD, 2022) and the Ukrainian
Agrarian Council (2023) were also utilised. Amendments
to Ukrainian legislation (Decree of the President of
Ukraine. No. 654/2022, 2022) and European legislation
regarding the regulation of agricultural trade were also
analysed, including Regulation (EU) 2022/870 (2022),
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Regulation (EU) 2023/1077 (2023), Commission Imple-
menting Regulation (EU) 2023/903 (2023), Commission
Implementing Regulation (EU) 2023/1100 (2023), and
other relevant regulations.

The method of logical generalisation was employed
to assess the potential for developing production, trade,
and logistics chains, which was strategically important
under martial law and for ensuring Ukraine’s food secu-
rity. Price volatility in the agricultural markets was iden-
tified using statistical methods. Logistic transforma-
tions in the grain and oilseed markets during the war
in Ukraine were illustrated through statistical tables
and graphs. Abstract-logical and graphical methods
were utilised to evaluate the impact of international
initiatives and agreements on the functioning of export
logistics in the grain, oilseeds, and processed products
markets during the war in Ukraine. The systematic ap-
proach and retrospective analysis revealed the impact
of the Black Sea Grain Initiative on the export of grain,
oil crops, and processed products from Ukraine during
the war. The comparative analysis method was applied
to assess the effectiveness of wheat trade through the
Grain Corridor within the framework of the humanitarian
aid provided by the UN World Food Programme (2023).

The method of cause-and-effect analysis helped
to identify the challenges in transport infrastructure in
the European direction and assess the impact of the
EU-Ukraine Solidarity Lanes Initiative on the export of
grain and oil crops (European Commission, 2022). The
method of correlation-regression analysis was applied
to determine the potential of using Danube region ports
as alternative routes for exporting grain, oilseeds, and
their processed products during the war. Single-factor
models were employed to identify changes in export
logistics. The standard deviation indicator (STDEV) (as a
built-in MS Excel function) was used to compare export
volatility in the grain, oilseeds, and processed products
markets across different transport routes. Marketing
analysis enabled the assessment of the impact of the
war on the cost of wheat export logistics in Ukraine,
based on data from SE “Sangrant Plus” (2023) and
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Barva Invest (2023). The method of analysis was used
to forecast the logistics capacities for exports in the
grain, oilseeds, and processed products markets for the
2023/2024 marketing year (MY).

RESULTS

The initial period of the war (March-April 2022) crit-
ical challenges for the logistics of the grain and oil-
seeds markets, causing significant disruptions in sup-
ply chains. At the onset of the russian invasion, four
deep-water seaports were occupied (Kherson, Skadovsk,
Berdiansk, and Mariupol), and six others ceased oper-
ations due to military threats (Bilhorod-Dnistrovskyi,
Odesa, Mykolaiv, Chornomorsk, including Olvia and Piv-
dennyi). The blockade of seaports resulted in a logis-
tical collapse. In the pre-war period, 93-98% of the
exports of grain, oilseeds, and related products were
handled through these ports (Bielashov, 2022). Monthly
exports had reached 7.8 million tonnes by November
2021. With the outbreak of war, these figures declined
to 56-270 thousand tonnes. Only the river ports of the
Danube region (Reni, Izmail, Kilia, and Ust-Dunaisk) re-
mained operational, ensuring monthly exports of the
aforementioned products, but up to 1 million tonnes
until June 2022. Overall, the export of grains and sun-
flower oil decreased by 1.3 times in 2022 compared to
2021 (Trade Map data, 2023).

Disruptions in Ukraine’s food supply chains in-
creased price volatility in the global food market. In
particular, the FAO food price index soared from 136
points in January 2022 to 158 points in May 2022. This
represents the largest increase in the past decade
(FAO, 2023). During this period, grain and oilseed prices
on the European market rose by 1.4-1.5 times. Despite
this, there was a sharp decrease in prices on Ukraine’s
domestic market for grain, oilseeds, and related prod-
ucts. For example, before the war (January 2022), pric-
es for 3rd class wheat on an EXW basis were USD 314
per tonne, but during the first seven months of the war,
these prices collapsed to USD 148 per tonne, represent-
ing a more than twofold decrease (Fig. 1).
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Figure 1. Dynamics of food wheat price indices, %
Source: developed by the authors based on Food Price Monitoring and Analysis (2023)
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As a result, there was a forced and urgent trans-
formation of export chains. In particular, export vol-
umes were redistributed among different means of
transportation. During the first year of the war, there
was a significant increase in transportation by land.
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The share of road transport increased to 23%, and
rail transport to 22%, depending on the type of car-
go. Waterway transportation decreased significantly,
accounting for only 59-72% of the export structure
(Table 1).

Table 1. Changes in the transport logistics of grain, oilseeds,
and related products exports during the war period in Ukraine, %

Type of transport Grain

Oilseeds Sunflower oil

War period (March 2022-January 2023) Share in total transportation, %

Road 6 23 18
Railway 22 17 15
Marine 72 59 64

Other 0 1 3

Changes in the share of transportation compared with the pre-war period (2021), pp

Road 5.9 18.4 15.8
Railway 21.5 -1.0 13.7
Marine -27.3 -19.4 -32.5
Other 0.0 1.0 3.0

Source: calculated by the authors based on Barva Invest data (2023)

It must be acknowledged, that the process of re-
storing the destroyed logistics infrastructure was sup-
ported by international initiatives and agreements.
These documents aimed to preserve Ukraine’s presence
in global supply chains and maintain the stability of
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the world food market. An analysis of the dynamics of
export volumes for grain, oilseeds, and related prod-
ucts from Ukraine during the war reveals the signifi-
cant impact of these agreements on the functioning of
Ukraine’s export logistics (Fig. 2).
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Figure 2. Impact of international initiatives and agreements on the export logistics

of the market of grain, oilseeds, and related products of Ukraine during the war **

Note: * April-September 2023 - Bulgaria, Poland, Romania, Slovakia,Hungary. September-December 2023 - Poland, Slovakia,
Hungary. **Export includes the following goods: wheat, barley, corn, sunflower seeds, rapeseed, soybean, sunflower oil,
soybean oil, and oil cakes
Source: developed by the authors based on data from the Ministry of Agrarian Policy and Food of Ukraine (2023),
European Commission (2022), and Barva Invest data (2023)

Firstly, the partial restoration of maritime logis-
tics occurred following the signing in July 2022 of the
agreement titled “Initiative for the Safe Transportation
of Grain and Foodstuffs from Ukrainian Ports”, which

aimed to unblock three Ukrainian ports: Odesa, Pivden-
nyi, and Chornomorsk. In various sources, this agree-
ment is referred to as the “Black Sea Grain Initiative”
(UNCTAD, 2022) or the “Grain Corridor” (Ministry of
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Agrarian Policy and Food of Ukraine, 2023). This was
a unique type of agreement that required the signing
of two mirrored documents - one between Ukraine,
the UN, and Turkey, and the other between the Russian
Federation, the UN, and Turkey. The parties agreed to
establish a safe logistics corridor for the export of grain
and other food products from Ukrainian ports. Subse-
quently, specific routes were established, which were
regularly monitored and controlled by the Joint Coordi-
nation Centre under the auspices of the UN in Istanbul
to ensure compliance with the agreements. The validity
period of the agreement lasted 120 days, with provi-
sions for automatic renewal for subsequent periods.

In general, the validity of this agreement was
extended twice: in November 2022 and March 2023.
However, as of 19 August 2023, the Grain Agreement
ceased to be in effect due to the withdrawal of the
Russian Federation, which subsequently started the
blockade of the Black Sea (Hirnyk, 2023). Consequent-
ly, the role of these international agreements in pre-
venting the critical destruction of Ukraine’s logistics
chains is considered quite significant (UNCTAD, 2022).
It should be noted that this agreement served as an
effective mechanism for supplying grain, oilseeds, and
related products to the global market. During its pe-
riod of effectiveness, it ensured the operation of the
largest export logistics route from Ukraine. Thanks
to joint efforts, approximately 32.9 million tonnes of
grain, oilseeds, and related products were exported
through deep-water ports during the Grain Initiative’s
effective period. The majority of exports consisted of
corn (17 million tonnes, 51%) and wheat (9 million

tonnes, 27%). The export of oilseeds and related prod-
ucts was significantly smaller, totalling 5.6 million
tonnes (17%), of which about 1.7 million tonnes (5%)
was sunflower oil (Fig. 3).

rapeseed other

barley 3%

4%
sunflower oil
5%
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3% 1%

sunflower
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6%
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51%
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27%

Figure 3. Type structure of the export of grain,
oilseeds and related products during the Grain Initiative
period (August 2022-July 2023)

Source: developed by the authors based on data from the
Black Sea Grain Initiative. Joint Coordination Centre (2023)

Following the results of the export analysis, it was
possible to account for more than a third of the total ex-
port of grain, up to 14% of oilseeds, and approximately
20% of related products through the deep-water sea-
ports (Odesa, Pivdennyi, and Chornomorsk) during the
war (February 2022-December 2023) due to the Black
Sea Grain Initiative (2023) (Fig. 4).
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corn |
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Figure 4. Significance of the Black Sea Grain Initiative
in the export of grain, oilseeds and related products from Ukraine during the war *

Note: * February 2022-December 2023

Source: developed by the authors based on data from the Ministry of Agrarian Policy and Food of Ukraine (2023), Black

Sea Grain Initiative. Joint Coordination Centre (2023)

The Black Sea Grain Initiative enabled the elimina-
tion of the domestic market surpluses in Ukraine dur-
ing the 2022/23 marketing year. Monthly export vol-
umes through seaports reached 3.0-4.2 million tonnes
(Fig. 2). Consequently, this led to a reduction in prod-
uct stocks at the beginning of the 2023/24 marketing
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year by almost 2.5 times compared to the previous year.
However, pre-war export volumes via this logistical
route were not achieved, as sea routes accounted for
only about 46% of the export of these products during
the agreement’s validity. Importantly, the signing of this
agreement resulted in a rising price trend in Ukraine’s




domestic market, which lasted until February 2023. In
particular, prices for 3" class food wheat based on Ex
Works (EXW) delivery increased by 25%, reaching USD
184 per tonne. Nonetheless, alignment with global
trends was not achieved, as in the pre-war period, as
logistics costs remained relatively high and exerted
pressure on domestic prices (World Bank, 2023).

At the same time, is important to acknowledge the
risks associated with exporting through the Grain Corri-
dor due to the potential for blockage by the Russian side.
During the period of the Grain Initiative from August
2022 to August 2023, the Russian Federation system-
atically threatened to terminate the agreements. The
necessity of extending the agreement every 120 days
created additional risks due to the unpredictability of
reaching new agreements among the parties involved.
However, one of the most critical risks during wartime
was the high probability of shelling of the seaports en-
gaged inthe implementation of the Grain Initiative.Spe-
cifically, the ports of Chornomorsk and Odesa (July 2022,
July 2023), as well as the infrastructure of the Danube
region ports, sustained significant damage. According
to experts’ estimates, 167 port infrastructure facilities
and 7 civilian ships were damaged, and around 300,000
tonnes of grain were destroyed (Muravskyi, 2023). In
the early stages of the war, the indirect losses due to
the blockade of Ukraine’s Black Sea ports by the ag-
gressor country’s naval forces, including those caused
by the decline in domestic prices and the increase in
transport costs for export-oriented products, amounted
to approximately USD 14.5 billion (World Bank, 2023).

The significant risks associated with this logistical
route and the official withdrawal of shipping safety
guarantees by the Russian side necessitated the search
for alternative access to Black Sea routes. The ports
in the Danube region were considered one of the key

1400
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components of Ukrainian logistics for the supply of
grain, oilseeds and their processed products to global
markets. This became possible through the partial res-
toration of the ports of Izmail, Reni, Ust-Dunaisk, and
Kilia. Logistical routes in this region were established
through Romania and the Republic of Moldova. Notably,
international agreements with the Republic of Moldova
led to discounts being granted for the transit of prod-
ucts by rail to the port of Reni. Specifically, grain was
discounted by 27% and sunflower oil by 39% (Ministry
of Agrarian Policy and Food of Ukraine, 2023). The main
objective of these efforts was to mitigate the effects of
the blockade of deep-water ports.

However, the capacity of this logistical route is
significantly lower. In the ports of the Danube region,
the majority of vessels, carrying loads of up to 5,000
tonnes, were heading to Romania, where they were
transshipped at the port of Constanta onto larger sea
vessels, particularly Panamax vessels. According to ex-
pert estimates, the potential throughput capacity of
the Danube region ports for transshipping grain, oil-
seeds, and related products is up to 3 million tons per
month (Ukrainian Agrarian Council, 2023). In the pre-
war period (2019-2021) the volume of cargo handling
in the Danube seaports of Ukraine, particularly lzmail,
Reni, and Ust-Dunaisk, was insignificant, accounting for
only 2.5-4.2% of the total volume. During the war, actu-
al maximum monthly export shipments through these
ports reached 2.0 and 2.2 million tonnes in March and
May 2023, respectively. At the beginning of the war,
mainly grain was exported through the Danube region
ports, primarily wheat. Since the beginning of 2023,
the export of sunflower oil and oil cakes has increased
(Fig. 5). Overall, this logistical route managed to facili-
tate the export of about 21 million tonnes of grain and
oil products.

M Grains
Qilseeds

B Oilseed products thereof

Dec 2022 Jan 2023

Figure 5. Dynamics of the export of grain, oilseeds, and related products through the Danube ports of Reni, Kilia,
and Izmail between July 2022 and January 2023 (thousand tonnes)
Source: developed by the authors based on Barva Invest data (2023)

Therefore, despite the only partial utilisation of the
Danube region ports, during the 2022-2023 marketing
year (MY), they provided an alternative for the export
of grain and oilseeds to some extent. This is also sup-
ported by the regression models constructed (Table 2).
Based on the calculated correlation coefficients, it was

found that during the studied period, there was an in-
verse relationship between export volumes through the
Danube seaports and the use of highways, railways, or
Black Sea ports. Specifically, for land transportation, the
data shows a strong inverse relationship between ex-
port volumes (road transport:-0.74, rail transport:-0.67).
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Table 2. Results of the correlation-regression analysis of the use of the Danube region ports as alternative routes
for exporting grain, oilseeds and related products during the war (2022-2023 MY)

Factor signs

Indicators
Road Railway Deep-water seaports
Correlation coefficient -0.74 -0.67 -0.44
Determination coefficient 0.54 0.45 0.19
Elasticity coefficient -5.252 -2.211 -0.094
X STDev 0.18 0.19 0.95
Regression equation Y=2.23 - 1.612X Y=2.80 - 1.394X Y=2.05-0.187X

Source: calculated by the authors based on data from the Ministry of Agrarian Policy and Food of Ukraine (2023)

The calculated elasticity coefficient indicated that
a 1% decrease in the volume of exports by road trans-
port, on average, led to a 5.3% increase in exports
through Danube region ports and a 2.2% increase in
exports through rail transport. A comparative analysis
of the STDEV indicator demonstrates that these routes
were less risky compared to exports through deep-wa-
ter ports from August 2022 to June 2023. The full reali-
sation of the potential of this logistics route is possible
with investments in the development of the infrastruc-
ture of the Danube region ports, which would increase
the throughput capacity of the transport system. Fur-
thermore, European investments are needed for the
development of the ports of Galati and Constanta, as
well as to enhance the throughput of the Sulina Ca-
nal. However, the shelling of the ports of Reni and Iz-
mail, for instance in August 2023, and ongoing military
threats undermine progress in this direction, creating
conditions where investments carry a high degree of
risk. An alternative to sea routes for the export of grain,
oilseeds, and related products was land logistics, which
has also undergone significant restructuring since the
beginning of the war. Notable changes have occurred in
internal railway and road transport routes, which were
re-directed towards the river ports at the mouth of the
Danube (Ust-Dunaisk, Izmail, Reni, Kilia) as well as land
border crossings with neighbouring countries: Poland,
Romania, Slovakia, Hungary, and Moldova.

To establish alternative logistics routes between
Ukraine and EU countries, the European Commission
launched the EU-Ukraine Solidarity Lanes Initiative.
This initiative aimed to maintain Ukraine’s integration
into global supply chains and address global food se-
curity concerns (European Commission, 2022). It com-
prises a series of agreements in the areas of trade and
logistics designed to expand Ukraine’s opportunities
for exporting grain, oilseeds, and related products. To
this end, in May 2022, the European Parliament intro-
duced temporary trade liberalisation in addition to the
trade preferences already applicable to domestic goods
under the Association Agreement between Ukraine
and the EU. Other measures included the suspension
of import duties, customs quotas, and trade protection
measures on the import of grain, oilseeds and related

Scientific Horizons, 2024, Vol. 27, No. 9

products from Ukraine. These decisions were adopted
by the European Parliament until May 2023 and were
later extended to May 2024. This was a crucial step in
supporting Ulraine’s agricultural sector and opened up
European markets to trade in domestic products. How-
ever, it also created certain contradictions both at the
national and European levels.

The urgent transformation of Ukraine’s logistics
exacerbated several transport infrastructure challeng-
es in the European direction, which increased obsta-
cles to export to global food markets. In particular, re-
garding railway transportation, the issues include the
non-compliance of railway track widths with European
standards and the insufficient capacity of transhipment
terminals. Road transport flows were limited by admin-
istrative obstacles associated with the cross-border
movement of vehicles. To avoid these problems, with-
in the framework of the Initiative, customs procedures
and the processes for issuing export certificates, as well
as veterinary and phytosanitary certificates of product
quality, were streamlined and simplified, along with the
increased capacities for storing grain and oilseeds near
border points, stations along the “broad” track lines, and
in EU seaports.

Furthermore, a Special Agreement on the liberali-
sation of freight transportation by road was concluded,
which has been renewed until June 2024. This agree-
ment provided for the abolition of the requirement for
Ukrainian carriers to obtain permits for road transport
(Decree of the President of Ukraine No.654/2022,2022).
European transport corridors to Ukraine were also ex-
panded. Through amendments to the Trans-European
Transport Networks (TEN-T), the North Sea-Baltic Cor-
ridor and the Baltic-Black-Aegean Seas Corridor were
extended (Regulation of the European Parliament
No. 2022/870, 2022). This will create opportunities to
eliminate logistical obstacles and attract future invest-
ments in modernising Ukraine’s transport infrastructure
(European Commission, 2022).

During the period of the Initiative, with the com-
plete removal of tariff restrictions on the export of grain,
oilseeds, and related products from Ukraine to Europe-
an countries, export volumes increased significantly. In
particular, between May 2022 and March 2023, grain




exports to the EU increased by 2.4 times compared to
the same period the previous year, oilseeds by 2 times,
and sunflower oil by 1.2 times (Table 3). Simultaneously,
the share of imports from Ukraine in total EU imports
for the studied period reached 15% for grain, 9.6% for
oilseeds,and 31.5% for sunflower oil. Most export flows
were directed to EU countries that were the first link

Bodnar et al.

of the “Solidarity Lanes”, including Poland, Hungary,
Slovakia, Romania, and Bulgaria. For example, grain ex-
ports to Poland increased by 10 times compared to the
previous period, oilseeds by 5.9 times, and sunflower
oil by 3.2 times. Grain exports to Romania increased by
23.8 times, oilseeds by 217.7 times, and sunflower oil
by 4.9 times.

141

Table 3. Export of certain types of agricultural products from Ukraine to EU countries
within the framework of the EU-Ukraine Solidarity Lanes

Grain Oilseeds Sunflower oil
Relation to the similar period of the previous year (May 2021-March 2022) times
Poland 10.0 5.9 3.2
Hungary 444 7.2 8.2
Slovakia 71.8 339 1.9
Bulgaria 18.3 58.6 9.8
Romania 23.8 217.7 4.9
EU countries, total 2.4 2.0 1.2
Export volume from Ukraine (May 2022-March 2023) USD million
Poland 711 523 475
Hungary 539 279 87
Slovakia 154 90 23
Bulgaria 10 462 278
Romania 1645 813 79
Import share from Ukraine in total EU import, % 15.0 9.6 31.5
EU countries, total 5,385 3,362 2,462

Note: * excluding transit

Source: calculated by the authors based on Trade Map data (2023)

The influx of grain and oilseeds from Ukraine
overwhelmed the domestic markets of neighbouring
countries, exceeding the capacity of their transport and
storage infrastructure. The excess of products was also
due to increased logistics costs during the transit of
these crops to EU countries. Moreover, the situation was
complicated by a trend of price dumping in the glob-
al food market, which was replicated in EU markets
(Fig.1).In May 2023, the European Commission adopted
a decision to limit the export of wheat, corn, sunflower
seeds, and rapeseed from Ukraine to Poland, Hungary,
Slovakia, Romania, and Bulgaria. This was done at the
request of the national governments of these countries
to protect domestic producers of grain and oilseeds
from price reductions and to avoid unprofitable pro-
duction (European Commission, 2022). These measures
were extended in June 2023 and remained valid until
September 2023, reducing the number of tariff items
from 17 to 6 for certain types of products. It should be
noted that there were no restrictions on the transit of
products from Ukraine through these countries.

Starting in September 2023, the governments of
Poland, Hungary, and Slovakia continued, at the na-
tional level, a de facto ban on the import of wheat and
wheat flour, corn, rapeseed, sunflower seeds, oil cake,
and oil meal from Ukraine to protect their domestic
markets for these products (Laws of the Republic of Po-

land, 2023; Ministry of Economy of Ukraine, 2023). Fol-
lowing the restrictions placed on the export of grain,
oilseeds, and related products, the monthly volume of
deliveries from Ukraine through the Solidarity Lanes
decreased by nearly half. In particular, in April 2023,
these amounted to 874 thousand tonnes, compared to
1,560 thousand tonnes in March 2023 (Fig. 2). During
the 2023 harvest period, a certain revival of export de-
liveries is evident, but the levels of the previous year
(1.6-1.8 million tons per month) have not been reached.

Overall, due to the implementation of the EU-
Ukraine Solidarity Lanes Initiative, Ukraine successfully
established alternative opportunities for maintaining
food supplies to global markets. During the period of
its validity until December 2023, exports of grain, oil-
seeds, and related products from Ukraine by land routes
amounted to 25 million tons. Along with the capabili-
ties of the Black Sea Grain Initiative (Black Sea Grain
Initiative..., 2023), it was possible to achieve maximum
monthly export deliveries of products at 7.5 million
tons (March 2023). However, a stable result was not
consistently maintained.

The Ukrainian Alternative Sea Corridor demon-
strated high effectiveness in exporting grain, oilseeds,
and related products. This logistics route became op-
erational thanks to the efforts of the Ukrainian Armed
Forces and the support of international partners,
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particularly Romania, Bulgaria, and Turkey. The corri-
dor was launched in September 2023 and ran through
the territorial waters of Romania and Bulgaria. As a
result, monthly exports by sea transport became sta-
ble. In particular, it was no less than 5.5 million tonnes
from December 2023 to March 2024, and reaching
6.4 million tonnes in February 2024, the highest fig-
ure of the war period (Fig. 2). However, this logistics
route remained highly risky due to military threats and
the danger of mines. Thanks to these measures, it was
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possible to avoid a collapse in the domestic market of
grain, oilseeds, and sunflower oil from Ukraine during
the 2022/2023 MY. As a result, grain exports reached
49 million tonnes, oilseeds 9 million tons, and sun-
flower oil 5 million tons (Fig. 6). These figures include
products from the 2022 harvest as well as significant
stocks from the previous year. Consequently, the share
of exports in production volumes was slightly higher
than in the pre-war period reaching 91%, 50% and
113%, respectively.

B Grains
Qilseeds
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Production Export
2023/2024*

Figure 6. Assessment of the export volume needs for grain, oilseeds,
and sunflower seeds from Ukraine in 2023/2024 MY (as of April 2024)
Note: * Forecast of production of grain and oilseeds according to the Ministry of Agrarian Policy of Ukraine, forecast of
production of sunflower oil according to the data of the Association “Ukroliaprom”
Source: prepared by the authors based on data from the Ministry of Agrarian Policy and Food of Ukraine (2023), the

Association “Ukroliaprom” (2023), and authors’ forecasts

The logistical transformations in the grain, oil-
seed, and related product markets amid the war,
alongside the significant risks of export disruptions
or delays due to military threats, resulted in a sharp
increase in transport costs. According to this re-
search, the average wheat logistics costs sea route

(EXW-DAP Reni-FOB Constanta) were USD 140 in
2023. This represents a 1.9-fold increase compared
to the pre-war period for deliveries to the Kherson
Seaport (2021). The share of these costs in the ex-
port price rose to 44%, compared to only 22% in
2021 (Table 4).

Table 4. Impact of the war on the cost of wheat export logistics in Ukraine

Indicators 2021 (pre-war period) 2023 (war period)
EXW-
Logistic chain EXW-FOB Kherson  EXW-CPT Kherson DAP Reni -FOB EXW-DAP Gdansk
Constansa
Type of transport railway road railway & freight road
Trade batch volume, tonnes
Silo to port (destination) 500 500 500 300
Port to shipboard 1,000 X 1,000 X
Type of costs, USD per tonne *
Warehousing costs (incl. delivery, acceptance,
additional wgorks an(d storing prgductspin silo) 246 246 281 281
Domestic certification™* 0.7 0.7 0.7 1.7
Delivery to the point of destination (incl.
weighing, loading, costs):
railway 19.8 X 441 X
road X 31.7 X 87.0
Customs clearapce a_nd*l*rlternatlonal 12 12 28 40
certification
Port costs 25.1 X 215 X
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Table 4. Continued

Indicators 2021 (pre-war period) 2023 (war period)
Insurance 0.4 X 4.8 15
Freight to destination port (Constanta) X X 37.7 X
Total costs, USD per tonne:
railway 72 X 140 X
road X 58 X 122
Costs increase, times X X 1.9 2.1
Share of costs in pricing export chain ****, %
railway 22 X 44 X
road X 17 X 33
Market price changes
Food wheat pri i
Price change, times X -1.7

Note: * The costs are calculated according to the NBU exchange rate as of February of the respective year and include VAT.
** Domestic certification includes a phytosanitary certificate and a protocol for testing product samples. *** International
certification includes a certificate of origin and a certificate of quality and quantity of an independent surveyor. *** The

indicator is determined with the deduction of VAT refunds

Source: calculated by the author based on data from SC “Sangrant Plus” (2023) and Barva Invest (2023)

It should be noted that the growth in logistics costs
placed significant pressure on the entire supply chain,
which was primarily offset by price reductions for agri-
cultural enterprises. For instance, the food wheat price
reduction for agricultural enterprises during the stud-
ied period amounted to 1.7 times lower than previous
levels. As a rule, the most vulnerable group consisted of
small and medium-sized grain and oilseed producers,
who had limited access to export logistics, especially
during wartime. Compensation in most cases occurred
due to a decrease in the profitability of these products.
Furthermore, a marketing analysis was conducted to as-
sess the possibilities of export logistics for these prod-
ucts in 2023/2024. It was assumed that all logistical
routes in Ukraine were accessible as of January-March
2024. According to forecast calculations, the minimum
export to global markets from Ukraine by all modes of
transport until the end of the marketing period will be
about 42 million tonnes of grain, 7 million tonnes of oil-
seeds,and 6 million tonnes of sunflower oil. In this case,
it will be possible to retain international partners and
avoid a deeper decline in production profitability. The
distribution of supplies by land and sea transport will
depend on Ukraine’s military control over waterways.

According to our estimates, these volumes can be
achieved if at least 95% of grain, 70% of oilseeds, and
70% of vegetable oil and vegetable oil are exported by
sea transport. In addition, resolving the issues of land
logistics will require financial assistance from the EU to
compensate for transport costs to the deep-water ports
of Lithuania, Latvia, Germany, Croatia, Slovenia, and It-
aly. In this case, transit to the countries of Africa and
Asia would become profitable for exporters, thereby en-
suring that products are accumulated in neighbouring
European countries.

DISCUSSION

Efficient logistics is a crucial factor fora crucial fac-
tor for the uninterrupted functioning of food supply
chains at both domestic and international levels. The
challenges and risks posed by the war in Ukraine ne-
cessitate the development of innovative marketing ap-
proaches and strategies to promote grain, oil crops, and
their derivatives in global markets. However, their sale
requires a relevant legal framework based on interna-
tional agreements. This study examines the positive
impact of the Grain Initiative on the recovery of export
supplies through Black Sea deep ports and emphasis-
es the need for further development of logistics chains
through Danube ports and neighbouring countries in
the Black Sea region. A similar conclusion is drawn in
the research by B. Kormych and T. Averochkina (2023),
which also considers the economic benefits of these
logistics routes.

R. Goyal and S. Steinbach (2023), using a method
involving the analysis of high-frequency futures-trad-
ing price data, concluded that the Grain Initiative had
a negligible effect on the level of uncertainty in the
futures market amidst the war in Ukraine. In compar-
ison with this research, which is based on a compre-
hensive assessment of the effectiveness of the Grain
Agreement as illustrated by the markets of grain, oil
crops, and their derivatives, a positive impact of the
same agreement on the competitiveness of domestic
agricultural producers has been recognised. The pres-
ent research is more focused on a detailed analysis of
its benefits and economic risks arising from obstacles
and violations of agreements on Russia’s side. More-
over, the analysis of the logistics routes through the
Danube region ports revealed their significant poten-
tial, which requires investment.
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R. Vos and J. Glauber (2023) also emphasise the
importance of the Solidarity Lanes for both the Euro-
pean community and Ukraine. They expand upon the
problem of Eastern European markets being oversat-
urated with Ukrainian grain and its consequences for
European farmers. They suggest that comprehensive
support for comprehensive support from the European
Commission is necessary for the affected EU member
states (Poland, Hungary, Romania, Bulgaria, and Slova-
kia). Therefore, the need to maintain Ukraine’s presence
in global grain markets is underscored. This research
reaches a similar conclusion, despite the congestion
in the markets of EU countries neighbouring Ukraine.
The Solidarity Lanes remain one of the crucial logistics
routes for the export of grain, oil crops, and their deriv-
atives from Ukraine.

D. Poursina et al. (2024) employ the econometric
analysis to determine the impact of the Black Sea Grain
Initiative on price fluctuations in global wheat and corn
markets. Both studies conclude on the economic val-
ue of the agreement in addressing global food security
concerns. However, the present research also outlines
an assessment of economic losses resulting from the
Russian invasion. Nevertheless, more attention is paid
to calculating the losses of the first link in the logistics
export chain on the wheat market, i.e. agricultural pro-
ducers. The research highlights the significant vulnera-
bility of this link due to the transformation of logistics
in the market for grain, oil crops and their derivatives. A
similar perspective is found in the article by Y. Bielash-
ov (2022). Both studies demonstrate that risk reduction
is achievable through the gradual diversification of
grain exports from Ukraine.

S. Devadoss and W. Ridley (2024) also estimate the
losses incurred by Ukrainian wheat producers based on
the Global Spatial Equilibrium Model (SEM) on the pro-
duction-consumption, and trade of wheat in Ukraine.
The study outlines the significant impact of the Rus-
sian invasion on the reduction of wheat consumption
in importing countries. This conclusion is supported by
the present research, which demonstrates that delays
in export deliveries have increased threats to food se-
curity in import-dependent countries. S. Steinbach and
Y.Yildirim (2024) examine the consequences of Russia’s
withdrawal from the Black Sea Grain Initiative, ana-
lyse the indirect volatility of agricultural markets, and
demonstrate specific differences in the volatility of fu-
tures for various agricultural commodities. Y. Fang and
Z. Fang (2022) also examine commodity market prices
during the war in Ukraine. Similar to the present re-
search, the authors conclude that the exacerbation of
the Russian-Ukrainian conflict significantly affects the
risk of market volatility and highlight similar results re-
garding the relationship between the escalation of the
conflict and the level of volatility in commodity markets.

0. Shpychak et al. (2021) assess price food chains in
crisis conditions, including those involved in the trade
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of grain, oil crops, and their derivatives. They emphasise
the need to create parity relationships between partic-
ipants in price chains to increase the effectiveness of
food supply chains. The present research also reveals
a significant increase in logistics costs amidst the un-
certainty and transformation of wheat supply chains
to global markets. Both studies conclude that in crisis
conditions, compensation for losses is at the expense of
agricultural commodity producers. N. Yaloveha (2023)
demonstrates the need to shift market segment prior-
ities and proposes measures in the area of marketing
communications to promote goods during wartime.
Both studies underline the importance of ensuring ef-
fective changes in marketing strategies for agricultural
enterprises, particularly in logistic supply chains. Fur-
thermore, according to this research, following strate-
gic marketing principles in agribusiness, the export of
raw materials should be gradually phased out. Instead,
there should be a focus on developing trade in prod-
ucts with higher added value, which can be promoted
in global and European markets. In particular, during
the war and energy supply crisis, demand for bioenergy
resources has increased. This creates opportunities for
Ukraine to develop biofuel production and export it to
EU countries.

The results of this research align with the conclu-
sions drawn by other Ukrainian and foreign scientists,
confirming their importance for the development of
supply chains in the grain, oil crops, and derivatives
markets.

CONCLUSIONS

The integration of Ukraine into global food chains has
been preserved thanks to the introduction of several
initiatives and agreements at the international level.
As a result, pressure on the domestic market for grain,
oilseeds, and related products in Ukraine was signifi-
cantly reduced, as well as the threats to global food
security. The recovery of exports through the Black Sea
ports within the framework of the UN-led Grain Ini-
tiative facilitated up to 30% of total exports of grain,
oilseeds, and their processing products during the war.
Nevertheless, this was significantly lower compared to
the pre-war period. This reduction occurred against the
backdrop of constant uncertainty and the blocking of
the Grain Initiative by the aggressor state. The ports of
the Danube region provided alternative water trans-
port export routes. However, critically short timeframes
for resuming operations, constant military threats, and
shelling prevented the realisation of this route’s poten-
tial. The implementation of the EU-Ukraine Solidarity
Lanes Initiative created opportunities to increase land-
based exports of Ukrainian products to European and
global markets. Railway and road routes were redirect-
ed to border crossings with neighbouring countries:
Poland, Romania, Slovakia, Hungary, and Moldova. Re-
newed customs restrictions on exports to neighbouring




countries led to a reduction in supplies. A significant
contribution to the restoration of export logistics for
grain, oil crops, and their processing products was also
made by the Ukrainian Alternate Sea Corridor, which
was supported by international partners.

The aforementioned transformations in logistics
resulted in a doubling of its cost. This limited access to
logistics for small and medium-sized producers. More-
over, it contributed to a decrease in domestic prices for

Bodnar et al.

and EU countries. In particular, this can be achieved
through the development of multimodal transporta-
tion. It is also essential to establish an energy-efficient
logistics infrastructure and continue harmonising do-
mestic legislation with European standards. Anoth-
er direction involves the construction of a network of
domestic container terminals in Ukraine, which would
improve access to global logistics for small and medi-
um-sized producers and exporters of grain, oil products,

grain, oilseeds, and related products, consequently re- and their derivatives.

ducing income from their production. There is an urgent
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AHoTauif. Pocificbke BiliCbkOoBe BTOPrHEHHS CMPUYMHWMAO KOMAMNC Y MOCTaYaHHi MpoAoBONAbLCTBA 3 YKpaiHM Ha
CBITOBI pUHKKU. TpaHchOopMaLifn BITYM3HAHOI €KCNOPTHOT NOTICTUKKM 3MIMCHIOBANACA B KPUTUYHMX YMOBAX i BKpan
obMexeHux TepMiHax. MeTot cTaTTi Byno ouiHuMTK TpaHchopMaLii NOriCTUKM HAa PUHKAX 3EpPHOBUX Ta ONIMHUX
KYNbTyp BHaCNifoK BifiHW, 06roBOPUTU BMAMB MiXKHAPOAHUX Yrofd Ha €KCMOPTHO-NOFCTUYHI NIAHLIOMM MOCTABOK,
po3pobuTM NPONO3MLLi LWOA0 MAapPKETUHIOBUX CTPATErivi TOPriBAi 3epHOBUMM, ONIMHUMM KYNbTYpaMu Ta NPoAyKTaMm
iX NnepepobKM y BOEHHMI Yac. ABTOpaMM BMKOPUCTAHO HU3KY 3ara/lbHOHAYKOBMX i CrieLiabHUX MeTOAIB i MiAXOAiB:
CUCTEMHMI MipXia, abCTPaKTHO-NOTYHUIA | rpadiyHMit METOAM, METOAM PETPOCMEKTUBHOIO, MOPIBHANIBHOIO aHani3y,
KOpensauinHo-perpecinHoro aHanisy Ta MeTon MpOrHo3yBaHHS. 3anpOnoOHOBaHO Mepioam3alito TpaHcdopmauii
€KCMNOPTHOT IOFICTUKM BHACNIAOK BiMHW, WO BKAKOYAE HACTYMHI eTanu: KONAnc NOriCTUKK; 3pOCTaHHS eKCnopTty
nia BMNIMBOM MIKHApPOOHMX Yrof; (YHKLiIOHYBAaHHS anbTEpHATUBHOIO YKPAiHCbKOrO MOPCHbKOro KOpuaopy 3a
NiATPUMKM MiXKHAPOAHMX MapTHepiB. [JoBeneHO 3HAYHWI BNAMB TpaHcopMmauiid BMpobHMUTBA Ta 36yTy uyepes
BiMHY Ha 3pOCTaHHS BApTOCTi NOTICTUKM EKCNOPTY MWeHuLUi Ang pisHMx 6a3 noctayaHHa. ABTOPU CTBEPOXYHOTb,
O eKCMOPTHI NOFICTUYHI PU3MKM KOMMEHCYBANIMCS NEPEBAXHO HU3bKUMM LLIHAMU Ha 3€pHOBI Ta ONINMHI KyNbTypU
[NS CiNbrocnBMpo6HMKIB. 3aNpONOHOBAHO OLLiIHKY EKCMOPTY HA PUHKY 3€PHOBWX, ONIMHUX KYNbTYp Ta NPOAYKTIB iX
nepepobku YkpaiHu. OkpecneHo popMyBaHHS ePeKTUBHUX MAPKETUHIOBMX CTpaTerii. [pakTMyHa LiHHICTb poboTK
MONIra€ y BUKOPUCTAHHI pe3ynbTaTiB AOCNiAXKEHHS NPKU po3po6bLi MapKeTMHIOBMX CTpaTerii NiANPUEMCTB Ta MPOEKTIB
PO3BUTKY EBPONENCHKOro CNiBPOBITHULTBA B arpapHOMY CEKTOPI

KniouoBi cnoBa: norictmka; naHUOMM MNOCTAYaHHS MNPOAOBOMLCTBA; LiHWM; BUTPATH; CiNlbCbKOrOCNOAAPChHKI
niANpMeMCTBa; 6€3neYHiCTb XapuoBMX NPOAYKTiB; €KCNOPT; MiXXHAPOLHI yroam
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