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Abstract. The paper s aim is to analyze the world grain trade s current state and dynamics and assess the impact of sea logistics risks.
The full-scale russian invasion came at a bad time for global food markets, as food prices were already high due to complications
in seaborne grain logistics caused by the COVID-19 pandemic, high global demand and low harvests in some countries. If the
russian aggression continues beyond 2024, the global food crisis will worsen, creating a challenge for many countries, especially
those that rely on food imports, such as the countries of the Middle East and North Africa.

The paper analyzes world grain prices before and after signing the agreement on the Black Sea Grain Initiative. In July 2023,
russia withdrew from the Black Sea Grain Initiative. Until that time, 40% of Ukrainian grain was transported through Black Sea
ports, and 60% went overland through the "solidarity lanes". After russia's withdrawal from the Initiative, exports from Ukraine
decreased again, and prices increased. A positive forecast of the world harvest is currently stabilizing prices. But the world's food
supply remains precarious, as the war and Russia's blockade of Black Sea ports significantly reduce Ukraine's ability to export
grain and food products to the world market.

The global production of grain crops by world region is analyzed. The current state and dynamics of the global export and import
of grain crops are determined. The geographical structure of world grain trade is analyzed.

The impact of sea logistics risks in the export of grain crops is evaluated. Recent Houthi attacks on commercial vessels in the Red
Sea have severely affected shipping through the Suez Canal. The Red Sea crisis compounds the ongoing disruptions in the Black
Sea due to the war in Ukraine, which have resulted in shifts of grain trade routes and altered established patterns.

Keywords: world grain trade, global food security, COVID-19, russian full-scale invasion, the Black Sea Grain Initiative, world
grain prices, sea logistics, attacks of the houthi rebels on vessels.
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Anomauia. Memorw cmammi € ananiz Cy4acHo2o CmMany ma OUHAMIKU C8IMOBOI MOP2ieni 3ePHOBUMU KYTbMYPaMu ma OyiHKa
BNIUBY PUSUKIE MOPCHKOT 102ICMUKU. 3A3HAYAEMbCS, U0 NOBHOMACUIMAOHE POCILICbKe 8MOPSHEHHS NOYANLOCS Y He80anull 4ac 0is
C8IMOBUX NPOOOBONILYUX PUHKIB, OCKIIbKU YIHU HA NPOO0BOTLCIMEO 8ice OYVIIU 8UCOKUMU Yepe3 NPoYect YCKIAOHEHHs MOPCbKOL 10-
2ICMuKU 3epHOsUX Kynbmyp, cnpuuunenux nanoemicto COVID-19, sucoxum cimogum nOnumom ma HUSbKUMU 8POACASIMU 8 QESKUX
Kpainax. Y cmammi ananizyromucs ceimosi yini Ha 3epHOGI KyIbmypu 00 ma nicis YKIAOAHHs yeo0u npo YopHoMOPCvbKY 3epHO8y
iHiyiamugy. AHanizyemvcs ceimoge sUPOOHUYMEBO 3ePHOGUX KVIbIMYP 3a pe2ioHamu ceimy. Buznauaemvcs cyuachuil cman ma ou-
HAaMIKa c8imo60o20 eKCnopniy ma iMROPMY 3ePHOGUX KYIbmyp. AHANIZyeMbcs eeoepaghiuna cmpykmypa ceimogoi mopeieni 3epHom.
Oyinoemvcs 6NIUG PUBUKIE MOPCLKOL 102ICMUKU NPU eKCROPMI 3ePHOBUX KYVILbIYD.

Knruosi cnosa: ceimosa mopeienst 3epHogumu Kyibmypamu, 21obanvia npooogonvua desnexka, COVID-19, pociiicoke nosnomac-
wmabne emopenenns, Yopromopcewvka 3epHosa iHiyiamuea, ceimosi Yiku Ha 3epHO, MOPCbKA JOCICIMUKA, amaku NOGCMAaHYig-X)-
cumie Ha KOMepYiliHi CyOHA.

JEL Classification: F190, F290, Q170.

Formulation of the problem. From the early days of February 24, 2022, a full-scale russian
invasion has various negative socio-economic consequences that are currently affecting global
trade, production and grains consumption, keeping agricultural commodity prices high until 2024
and threatening global food security. If the war continues beyond 2024, the global food crisis will
worsen, creating a challenge for many countries, especially those that rely on food imports, such as
the countries of the Middle East and North Africa. It should be noted that russian aggression began

176



HAYKOBMI BICHUK ISSN 2409-9260
00echK020 HAUIOHAILHO20 eKOHOMIYHO20 YHIgepCUneny

at a hard time for world food markets, as food prices were already high due to the complications
of international grain logistics caused by the COVID-19 pandemic, high global demand and low
harvests in some countries.

Analysis of recent research and publications. Many domestic and foreign scientists, in
particular: A. Nechiporuk, M. Kotova, D. Kochubey, S. An, D. Kim, S. Steinbach and others,
are currently paying attention to the development problems of grain crops’ world trade and the
existing maritime logistics risks. Thus, A. Nechiporuk, M. Kotova and D. Kochubey, researching
the export of Ukraine under martial law, note that "currently, the products of the agro-industrial
complex are the basis of Ukrainian exports. As a result of the action of the Black Sea Grain
Initiative, the main amount of agricultural goods was exported through Ukrainian ports, and its
termination poses a threat to foreign trade" [1]. The above-mentioned scientists also indicate the
need to "search for new logistics routes with the possibility of using railway, road, ferry and sea
modes of transport, which will make it possible to reach the necessary volumes of exports of goods
of the agro-industrial complex and reduce the risks that have formed in conditions of instability"
[1]. In their research, foreign scientists S. Ahn, D. Kim, and S. Steinbach [2] conducted an analysis
of the impact of a full-scale Russian invasion on trade in grain crops and determined that "the
russian-Ukrainian war caused a significant trade diversion, mainly in favor of North American
countries and Europe" [2]. The scholars' analysis shows that the hostilities had significant trade
consequences for the countries directly involved, but only limited for global grain markets in terms
of trade volumes.

The unresolved parts of the overall problem. This paper emphasizes that the war led to
immediate and far-reaching consequences for the global grain market: Ukrainian exports were
significantly reduced, mobilization and displacement of the population caused labor shortages,
access to fertilizers became limited, and the volume of future grain crops cannot be predicted due
to the temporary occupation by russia of the available cultivated areas, their pollution and the
destruction of the grain infrastructure. Since Ukraine is one of the leading exporters of grain crops,
in particular wheat, corn and barley, the relevance of a theoretical and practical study of the current
state and prospects for improving the export of grain crops in the conditions of the complication
of sea logistics is beyond doubt.

The paper’s aim. The main paper’s aim is to analyze the current state and dynamics of word
grain trade and sea logistics’ risks.

The basic material. Since the middle of 2020, global prices for grain crops and food have started
to rise as a result of the COVID-19 pandemic. Russia's unprovoked and unjustified aggression
against Ukraine increased prices even more. As a result of the war, Ukraine, one of the leading
exporters of grain crops, experienced a sharp drop in its exports, by almost 30%. This has led to
serious food security problems for millions of people around the world. Actions by the EU and
the UN have helped to stop the price rising, but the outlook still remains quite difficult. Before
the war, about 90% of Ukraine's agricultural exports were transported by sea. After the start of
the war, the russian military blockaded the Ukrainian Black Sea ports and brought about a virtual
halt to exports. Following actions taken by the EU to introduce alternative transport routes (so-
called "solidarity lanes"), as well as by the UN and Turkey to unblock ports (the "Black Sea
Grain Initiative"), exports increased and food prices steadily decreased. However, in July 2023,
russia withdrew from the Black Sea Grain Initiative. Until that time, 40% of Ukrainian grain
was transported through Black Sea ports, and 60% went overland through the "solidarity lanes".
After russia's withdrawal from the Initiative, exports from Ukraine decreased again, and prices
increased. A positive forecast of the world harvest is currently stabilizing prices. But the world's
food supply remains precarious, as the war and Russia's blockade of Black Sea ports significantly
reduce Ukraine's ability to export grain and food products to the world market.

Since 2011, the International Grains Council has introduced a world price index for grains
and oilseeds aimed at taking into account broad underlying trends in key markets. The Council
monitors information on a wide range of grain and oilseeds, cash and futures markets as part of
efforts to promote greater transparency in world markets. The Grains and Oilseeds Index is a trade-
weighted index of international price movements for seven major commodities—wheat, corn,
barley, sorghum, rice, soybeans, and canola.

The general price index of grain and oil crops and the sub-index of wheat prices starting from
January 2021 are displayed in fig. 1. As can be seen from the following data in figure, the price
index of grain and oil crops and the sub-index of wheat prices show a significant increase in March
2022. Wheat prices are 58% higher and grain prices are 34% higher than in March 2021. However,
since May 2022, there has been a sharp fall in both indices, when the so-called "solidarity lanes"

177



HAYKOBUIA BICHUK
36ipuuk HaykoBux npaub Ne3-4 (316-317), 2024 00ecbK020 HAUIOHAILHO20 eKOHOMIYHO20 YHIgEpCUmemy.

were established. Since the implementation of the Black Sea Grain Initiative in July 2022, prices
have fallen further. In September and October 2022, due to uncertainty about the future of the
Black Sea Grain Initiative, prices started to rise again, but decreased in November and December
2022. Since then, prices have continued to decline gradually with some fluctuations. But when
russia announced its step out of the Initiative in July 2023, prices rose again.

According to preliminary forecasts of the Food and Agricultural Organization of the United
Nations (FAO), the world production of cereals in 2023 is 2,819 million metric tons, which is 0.9%
(26 million tons) more compared to the result of the previous year [3].

The specific weight of the regions of the world in the global production of grain crops is reflected
in fig. 2. So, in 2023, Asian countries produced the biggest volume grain crops in the world -
1,265.9 million tons. The second position is occupied by European countries - 511.2 million tons.

World wheat production in 2023 is forecast at 785.1 million tons, which is 2.2% (18 million
tons) below the level of last year [3]. FAO has revised its production forecasts for the European
Union and Kazakhstan, where prolonged periods of adverse weather at the end of the season have
resulted in lower yields than previously forecast.

Overland transport
via solidarity lanes
established

ol Black Sea Grain
Russia's ] Initiative
invasion unblocks
of Ukraine — . Ukrainian ports
d

# Grains and oilseeds
index

/ Wheat sub-index

Russia steps out of
Black Sea Grain Initiative

Fig. 1.: World prices for grain crops from January 2021
Source: [4]

These cuts offset increased production forecasts in Iraq and the United States, reflecting higher
harvest estimates. World feed grain production in 2023 is estimated at 1,510 million tons, which is
2.7% (38.8 million tons) higher than last year. FAO's forecast for world rice production in 2023/24
is now 523.9 million metric tons, up 0.8% from 2022/23.

Global grain consumption is forecast to reach 2,810 million tons in 2023/24, which is 1% higher
than in 2022/23. The forecast for total wheat consumption in 2023/24 was increased by 6.3 million
tons, mainly due to an expected increase in feed wheat use in China, raising the global forecast
to 789 million tons, above the 2022/23 level by 1.4%. As for rice, the forecast for world rice
consumption in 2023/24 is 522.0 million tons [3].

Global grain consumption is forecast to reach 2,810 million tons in 2023/24, which is 1% higher
than in 2022/23. The forecast for total wheat consumption in 2023/24 was increased by 6.3 million
tons, mainly due to an expected increase in feed wheat use in China, raising the global forecast
to 789 million tons, above the 2022/23 level by 1.4%. As for rice, the forecast for world rice
consumption in 2023/24 is 522.0 million tons [3].

The FAO forecast for world grain trade in 2023/2024 is 469 million tons (see table 1). Due to
the table, the leading exporters of grain crops in 2023 were the USA - 78 million tons, Brazil -
57.9 million tons, and russia - 57.4 million tons. The leading importers of grain crops in 2023 are
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China - 56.8 million tons, Mexico - 24.4 million tons, Japan - 23.1 million tons. As for world trade

in grain crops by species, feed wheat will take the largest share in 2023 — 222 million tons from
469.2; the second place is occupied by wheat — 194.4 million tons [5].
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Fig. 2. World production of grain crops in 2019-2023 by region
(in million metric tons)

Source: compiled by the author due to [5].

World trade grain crops volumes in 2019-2023 (in million tons) fable 1
Import Export
2019-2021 2022 2023 2019-2021 2022 2023
on average forecast on average forecast
ASIA 253.1 253.7 248.2 70.5 73.1 73.7
Bangladesh 10.1 7.7 8.4 0.1 - -
China 56.3 56.3 56.8 2.8 2.4 2.7
India 0.3 0.3 0.3 26.9 24.9 21.3
Indonesia 12.2 13.7 12.7 0.1 0.2 0.2
Iran 17.5 16.1 15.6 0.1 0.1 0.1
Iraq 4.3 5.8 4.9 - - -
Japan 23.1 22.5 23.1 0.3 0.3 0.3
Kazakhstan 1.3 1.0 1.0 8.7 10.3 9.8
Myanmar 0.5 0.4 0.4 3.6 34 4.2
Pakistan 2.1 2.7 2.2 4.7 4.6 5.8
Philippines 10.0 10.3 11.3 0.1 0.1 0.1
Republic of 16.4 16.6 17.1 0.1 0.1 0.1
Korea
Saudi Arabia | 14.6 14.2 13.2 - - -
Thailand 5.6 4.9 4.7 6.6 8.4 9.4
Turkey 14.6 18.2 12.9 4.9 5.6 7.6
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Vietnam 16.7 15.1 15.8 7.2 8.6 7.6
AFRICA 96.8 91.1 95.2 7.4 7.1 6.7
Algeria 12.8 12.8 13.5 - - -
Egypt 22.7 19.0 20.3 0.3 0.1 0.1
Ethiopia 2.0 2.0 2.2 1.3 1.2 1.1
Morocco 8.5 8.3 8.3 0.1 0.1 0.1
Nigeria 7.9 8.3 8.4 - - -
South Africa |[2.8 2.5 2.7 2.7 3.8 3.7
Sudan 2.4 2.4 2.7 0.1 0.2 0.1
CENTRAL 37.2 37.3 38.1 1.7 1.3 1.3
AMERICA

AND THE

CARIBBEAN

Mexico 24.0 24.4 24.4 1.5 1.2 1.2
SOUTH 34.0 31.6 32.9 96.3 96.7 110.5
AMERICA

Argentina 0.1 0.1 0.1 56.3 36.1 46.4
Brazil 10.2 8.8 8.9 343 52.6 57.9
Chile 4.1 3.7 4.0 0.0 - 0.1
Colombia 8.6 8.8 8.9 - - -
Peru 6.2 5.5 5.9 0.1 0.1 0.1
Venezuela 2.5 2.3 2.4 - - -
NORTH 10.1 10.2 10.1 120.9 103.6 106.2
AMERICA

Canada 4.1 33 2.9 27.9 33.0 28.3
United States | 6.0 6.8 7.2 93.0 70.6 78.0
EUROPE 32.5 50.7 42.4 145.2 151.6 141.9
European 24.7 42.2 33.7 45.1 44.5 46.5
Union

russian 0.6 0.6 0.7 43.9 52.1 57.4
federation

Ukraine 0.2 0.2 0.2 49.9 49.3 32.8
OCEANIA 2.4 2.1 2.3 26.1 43.5 28.9
Australia 0.6 0.2 0.3 26.1 43.5 28.8
WORLD 466.1 476.9 469.2 468.0 476.9 469.2
Source: [5].

On world grain trade affect several sea logistics risks, such as []:

*  russia's ongoing military aggression;

*  houthi attacks on commercial vessels in the Red Sea.

Indeed, in the context of globalized agricultural markets and the war between russia and Ukraine
(the two major players in the global grain market), the ongoing conflict raises widespread concerns
about global food security. Despite their limited role in the global economy, with only approximately
2-2.2% of global GDP combined, russia and Ukraine are considered the "breadbasket of the world"
and are important producers and exporters of vital agricultural raw materials, minerals, fertilizers
and energy.
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In the grains and oilseeds markets, the mid-July 2023 cessation of the Black Sea Grain Initiative
— the four-way agreement that enabled shipments from Ukraine’s deep sea ports — had a negative
impact. While a new seaborne corridor was established by the Ukrainian authorities shortly after,
business via the new channel is reportedly restricted by elevated freight rates and conflict-related
security concerns.

Recent Houthi attacks on commercial vessels in the Red Sea have severely affected shipping
through the Suez Canal. The Red Sea crisis compounds the ongoing disruptions in the Black Sea
due to the war in Ukraine, which have resulted in shifts in oil and grain trade routes and altered
established patterns [6,7].

There are dangers posed by a prolonged interruption to the Suez gateway, particularly in
container shipping. These pose a direct threat to global supply chains, potentially leading to delayed
deliveries, heightened costs and inflation. While current container frelght rates are approximately
half the peak recorded during the Covid crisis, sustained increases in shipping costs can drive up
inflation (consumer prices) as shown during the 2021-2022 logistics logjam [8].

The crisis is also reverberating in global food prices, with longer distances and higher freight
rates potentially cascading into increased costs. Disruptions in grain shipments from the russian
federation, Ukraine and Europe pose risks to global food security, affecting consumers and lowering
the prices paid to producers. The war in Ukraine had already shown the impact of longer distances
and freight rates on food prices.

Conclusions. The war in Ukraine since 2022, the situation with the Panama Canal, and now also
the aggravation of the situation in the Red Sea after the attacks of the houthi rebels on vessels [9],
made significant adjustments to the sea logistics of many global shipping companies, affected the
insurance market, the geography of trade and many others.

The pressure on freight rates from the Black Sea was exerted by the decrease in the activity of
Ukrainian grain exports, which has been observed since the beginning of 2024, and the global
situation of commodity markets plus the correction of the global freight market after the boom at
the end of 2023. It is also important to note that at the moment, with the accumulation of successful
experience of ships passing through Ukrainian Black Sea ports, there are still enough ship owners
on the market who are ready to enter Ukraine. But, given that the situation in the Red Sea will in
any case sooner or later cause a decrease in tonnage supply to the regions of the Mediterranean and
Black Seas, in the event of an intensification of trade (including Romania, Bulgaria, the russian
federation), it is possible to expect a sharp rise in rates due to a shortage of tonnage in the region
both in general and for Ukrainian exports in particular..
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