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ABSTRACT

Global supply chains are of strategic importance in today’s global economy. The
disruption of grain supplies from Ukraine emphasises the vulnerability of these
chains to unpredictable factors and justifies the relevance of the study of possible
risks and consequences. The purpose of the study is to analyse the potential
negative consequences that may arise due to disruptions in the supply of Ukrainian
grain in the global supply chain. The research is theoretical and is based on the
use of the following methods of cognition: case analysis, system and descriptive
analysis, modelling, and simulation. The results indicate that disruptions in the
supply of Ukrainian grain can have a serious impact on the global market and the
economy of Ukraine in particular, which can lead to changes in grain prices, losses
for Ukrainian agricultural enterprises, and impact on food security, both in Ukraine
and in the world. This study can form the basis for building an effective strategy
for minimising potential negative consequences and risks for the global market
and economy of Ukraine, which is important for ensuring the sustainability and
reliability of grain supply chains.

RESUMEN

Las cadenas de suministro globales tienen una importancia estratégica en la
economia global actual. La interrupcién del suministro de cereales desde Ucrania
subraya la vulnerabilidad de estas cadenas a factores impredecibles y justifica
la relevancia del estudio de los posibles riesgos y consecuencias. El objetivo del
estudio es analizar las posibles consecuencias negativas que pueden surgir debido
a las interrupciones en el suministro de cereales ucranianos en la cadena de
suministro mundial. La investigacion es tedrica y se basa en el uso de los siguientes
métodos de cognicién: andlisis de casos, andlisis descriptivo y de sistemas,
modelizacion y simulacion. Los resultados indican que las interrupciones en el
suministro de cereales ucranianos pueden tener un impacto grave en el mercado
global y en la economia de Ucrania en particular, lo que puede provocar cambios
en los precios de los cereales, pérdidas para las empresas agricolas ucranianas e
impacto en la seguridad alimentaria, tanto en Ucrania como en el mundo. Este
estudio puede formar la base para construir una estrategia eficaz para minimizar las
posibles consecuencias y riesgos negativos para el mercado global y la economia
de Ucrania, lo cual es importante para garantizar la sostenibilidad y confiabilidad
de las cadenas de suministro de granos.

RESUMO

As cadeias de suministro globais tem uma importancia estratégica na economia
global atual. A interrupcdo do suministro de cereais desde Ucrania sublinha a
vulnerabilidade destas cadeias a fatores impredeciveis e justifica a relevancia do
estudo dos possiveis riscos e consequéncias. O objetivo do estudo é analizar as
possiveis consequéncias negativas que podem surgir devido as interrupcdes no
suministro de cereais ucranianos na cadeia de suministro mundial. A investigacao
é tedrica e basa-se no uso dos seguintes métodos de cognicao: andlise de casos,
analise descritivo e de sistemas, modelizacdo e simulacéo. Os resultados indicam
que as interrupgdes no suministro de cereais ucranianos podem ter um impacto
grave no mercado global e na economia de Ucrania em particular, o que pode
provocar cambios nos precos dos cereais, perdas para as empresas agricolas
ucranianas e impacto na seguranca alimentaria, tanto na Ucrania como no mundo.
Este estudo pode formar a base para construir uma estratégia eficaz para minimizar
as possiveis consequéncias e riescos negativos para o mercado global e aeconomia
de Ucrania, o qual é importante para garantir a sostenibilidade e confiabilidade das
cadeias de suministro de graos.
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Introduction

The purpose of this study is to analyse the potential negative consequences that may arise
due to disruptions in the supply of Ukrainian grain in the global supply chain. Specifically,
the study aims to examine how interruptions to Ukraine’s grain exports could impact glo-
bal markets and food security, lead to economic losses for Ukraine’s agricultural sector, and
cause price fluctuations or supply instability. Through methods like case analysis, modelling,
and simulation, the researchers seek to understand possible scenarios and outcomes, such
as changesin grain prices, reductions in Ukrainian exports and farm revenues, and effects on
the accessibility of food globally or in importing countries. The overarching goal is to provi-
de data and analysis to inform strategies for mitigating risks and supporting the resilience
of global grain supply networks, particularly given Ukraine’s significance as a major grain
exporter. The study underscores the strategic importance of supply chain stability and aims
to spur further research into managing vulnerabilities in the agricultural trade system.

The global supply chain is an essential component of today’s global economy, where pro-
ducts and resources move across international borders, connecting producers and consu-
mers on all continents. However, this complex mechanism is quite vulnerable to negative
impacts, such as supply disruptions. One of the significant difficulties is the unstable situa-
tion on global markets and external factors that can affect the supply chain. In this context,
it is particularly important to investigate the possible consequences of disruptions in the
supply of strategic products, including Ukrainian grain (Navrotskyi et al., 2023).

As part of their study, Ihle et al. (2022) highlight the potential consequences of a failure in
the supply of Ukrainian grain, emphasizing that this can lead to inflationary, political, and
social problems. The researchers suggest that reverberations in grain supplies interfere with
economic processes on the global market, leading to increased inflation, disrupting food se-
curity in many countries, and causing global food problems for the population of the Global
South. Thus, the significance of the study lies in the fact that Ukraine is one of the primary
grain-exporting countries in the world, and interruptions in the supply of its products can
have serious consequences (Trusova et al., 2023a). Many countries, especially those in Eu-
rope and Asia, depend on Ukrainian grain imports to ensure their food security and global
agricultural needs. However, the modern world faces significant challenges, such as political
instability, climate change, and conflicts, which can significantly affect supply chains, inclu-
ding transport and grain exports.

The relevance of the subject matter is based on the real risks facing the global supply chain
and the Ukrainian economy. Disruptions in the supply of grain can have a serious impact
on the global market and the Ukrainian economy in particular. They can lead to changes in
grain prices, losses for Ukrainian agricultural enterprises, and impact on food security, both
in Ukraine and in the world. Moreover, due to supply disruptions from Ukraine, other gra-
in-exporting countries may try to increase their share in the global market, which may lead
to competition and changes in the structure of the global supply chain.

Ukrainian researchers Dankevich and Naumchuk (2022), and Chobotko et al. (2022) suggest
that the greatest losses are suffered by countries with economies in transition, which are the
main importers of Ukrainian grain (in particular, the countries of the Middle East and North
Africa), as well as Ukraine. In order to minimize the possible consequences of disruptions in
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its supply, it is necessary to understand the ways to influence this situation. This opinion is
held by researchers Ben Hassen and El Bilali (2022), who emphasising that the impact of war
on food security is compounded by various economic problems as well as the vulnerability
and inefficiency of global food systems. Accordingly, the transition to healthy, equitable,
and environmentally sustainable food systems must be strengthened through urgent and
long-term reforms and policies. In addition, it is important to focus on the consequences
of the problem for Ukraine, its economy, and social indicators. Ukrainian researchers Maza-
raki and Melnyk (2022) discuss the need to establish internal logistics chains and mobilise
resources. The vast majority of the analysed scientific papers do not study much about the
importance of establishing supply chains for Ukrainian grain in the context of the continua-
tion of the war. However, the current study includes an analysis of possible scenarios for the
development of events affecting the grain situation in Ukraine.

Materials and methods

The material base of the current study is based on a multidimensional analysis and use of va-
rious sources of scientific information related to the issue of grain supply and possible con-
sequences associated with disruptions in the supply of Ukrainian grain due to the impact of
the war. Both primary and secondary sources of information are used to achieve a high level
of analysis and understanding of current challenges and their possible consequences, which
allows for the creation of a completer and more objective image of the situation. Thus, the
study used papers by theoretical researchers from different European countries, including
Israel, the Netherlands, Argentina, and Ukraine.

The material base also includes official statistical information, which is of great importance
for objective analysis and comparison of data. The main information base was the official
statistical information of the Ministry of Agrarian Policy and Food of Ukraine and the Sta-
te Statistics Service of Ukraine. The use of such sources confirmed the results and ensured
the reliability of the information used in the study. All the used data is freely available. The
methodological base of the scientific work includes case analysis, system and descriptive
analysis, modelling, and simulation.

Case analysis was used to compare events and situations similar to the problem analysed in
the current paper. This method helped identify analogies and differences between events
by looking at their consequences and how to manage them. Case analysis has become an
important tool for understanding how different countries and global systems respond to si-
milar challenges. The main comparative base was disruptions in grain supplies in Argentina
in 2020 and in Ukraine in 2014.

The system analysis method allowed considering the global grain supply chain as a complex
system with many interdependent components, helping to identify crucial factors and rela-
tionships that determine the stability and risks of this system. This method has contributed
to an in-depth analysis of interactions between different players in the grain industry and an
understanding of how these interactions can affect the consequences of supply disruptions.

Descriptive analysis allowed for the collecting and systematisation of objective information
about the current state of the global supply chain, including statistics, supply dynamics, and
pricing trends The method was important for creating the actual research base and confir-
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ming the objectivity of the results obtained. In turn, the modeling and simulation methods
were essential methods in this study.

In addition, the current study used the developed equation for determining wheat produc-
tion volumes and their changes during the war (1):

Change in production volumes = VP(t — 1) — VP(t), (1)

Where: VP (t-1) - volume of wheat production before the war, min. t.; VP (t) — volume of
wheat production during the war, min. t.

The chosen methodology meets the goals of the current study, enabling a thorough inves-
tigation of the problem, considering it from different angles, and understanding its impact
on the global grain supply chain and the global market.

Results and discussion

Modelling the impact of disruptions on Ukrainian grain production and exports

In the modern world, grain is one of the essential raw materials for food and economic sta-
bility in many countries. Grain supply determines the ability to provide for the country’s
population and carry out international trade in agricultural products. Ukraine, which is one
of the world leaders in grain production and export, plays a significant role in global grain
supply. However, recent events related to geopolitical conflicts (including the beginning of
Russia’s full-scale military invasion of Ukraine in February 2022) and other factors have cau-
sed disruptions in the supply of Ukrainian grain, which causes serious consequences both
for Ukraine and for the global grain market (Chobotko et al., 2022). In addition, these disrup-
tions can serve as an object of research to analyze the impact of such factors on the global
supply chain of grain.

Thus, it is important to understand that the smooth operation of the supply chain of grain
plays a crucial role in the global agricultural sector and has a significant impact on the so-
cio-economic well-being of the world. Ukraine is one of the largest grain-exporting coun-
tries in the world and provides an important component of the global food chain. It supplies
a significant amount of grain to world markets, which is crucial for food safety and economic
development in many countries (Mottaleb et al., 2022). Uninterrupted grain supplies from
Ukraine contribute to maintaining stable grain prices, which is a critical factor in avoiding
hunger and social tension. Global markets can be very sensitive to even minor supply dis-
ruptions from such a large supplier as Ukraine.

The importance of Ukraine in the world of grains lies in its ability to produce high-quality
grain and ensure its availability to importers, which allows for a variety of food products
and promotes competitiveness in global markets. For example, according to official data
from the World Bank, over the past five years, Ukraine has always been among the top ten
wheat-producing countries (Figure 1).
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Figure 1. Top ten wheat-producing countries in 2018-2023 (in min. t.)
Figura 1. Los diez principales paises productores de trigo en 2018-2023 (en millones de toneladas)

Ukraine
Argentina
Turkey
Pakistan
Australia
Canada
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R,
India
EU
China
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u2022/2023 138 134 104 92 45 34 39 26 17 9 21

©2021/2022 137 138 109 76 45 23 36 27 17 22 33

=2020/2021 134 127 108 85 50 35 32 25 18 17 25

u2019/2020 134 139 104 74 53 33 15 24 18 20 29

=2018/2019 131 123 100 72 51 32 17 25 19 19 25

Source: own elaboration. Fuente: elaboracién propia.

These statistics show that Ukraine has quite stable indicators of wheat production over the
past five years. The lowest result occurred in the period 2022-2023, which was conditioned
by military events on the territory of Ukraine. Moreover, due to Russian military aggression,
there is a decrease in the total volume of agricultural production in Ukraine due to the occu-
pation of part of Ukrainian territories, mining of fields, and destruction of agricultural machi-
nery (Trusova et al., 2023b). The commodity structure of Ukraine’s foreign trade, according
to the indicator “Grain’, for the last five years is shown in Figure 2.

Figure 2. Commodity structure of Ukraine’s foreign trade,
according to the indicator “Grain” (in billion USD)
Figura 2. Estructura de productos bdsicos del comercio exterior de Ucrania,
segun el indicador “cereales” (en miles de millones de ddlares)

15 .
10
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2018 2019 2021 F]Ist half of
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Source: own elaboration. Fuente: elaboracion propia.
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Broader market impacts and changes in global food security

The most profitable year for grain sales was 2021. In 2022, profit from the sale of grain crops
decreased by USD 3.2 billion due to the outbreak of a full-scale war. This represents a 26%
drop in this indicator. The countries that were the largest importers of Ukrainian grain in
2022 (Figure 3).

Figure 3. Ukrainian grain export distribution in 2022
Figura 3. Distribucion de las exportaciones ucranianas de cereales en 2022

2,1%

@ Romania

O China
Spain
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O Poland

DO Egypt
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9,6% L% O South Korea

Source/fuente: Alexander et al. (2022).

This shows that, despite the war, Ukrainian grain does not lose demand on the global mar-
ket. Grain crops are exported to Europe, Asia, and Africa. This situation shows the high po-
tential of Ukraine to influence the global food situation through changes in its production
and export of grain crops. To understand the role of Ukraine in the grain industry, it is neces-
sary to analyse the events of 2014. At that time, the beginning of the war and subsequent
events in Ukraine affected the supply chain of grain and had significant consequences for
both the Ukrainian and global food systems (Alexander et al., 2022). As a result of the decrea-
se in grain production in Ukraine and interruptions in its supply to global markets, there was
a noticeable difference in instability and rising grain prices.

As a result, disruptions in the supply of Ukrainian grain have severely affected the global
food system. Ukraine was one of the central players in the global grain market, and its uns-
table supply led to shortages and rising food prices in many countries. This particularly
affected countries that were dependent on grain imports and caused economic and social
problems. Moreover, disruptions in the supply of grain crops from Ukraine have led to chan-
ges in the structure of the global grain market (Penkova et al., 2020). Other major grain ex-
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porting countries like the United States, Canada, France, Australia, Russia, and Brazil began
to try to increase their share in the global market, which led to increased competition and
changes in the structure of the global supply chain for grain (Lin et al., 2023). Consequently,
disruptions in the supply of Ukrainian grain due to the Russian-Ukrainian war in 2022 had a
significant impact on the global food system, causing instability, rising prices, and changes
in the market structure. This highlights the importance of developing a stable and reliable
supply chain in today’s wartime environment.

As noted above, with the beginning of Russia’s military aggression against Ukraine in 2014,
other grain-exporting countries began to increase their production and sales volumes.
However, some countries have faced unpredictable production disruptions caused by na-
tural disasters. Thus, in 2020, Argentina faced similar problems due to favourable climatic
conditions and increased demand for grain (Siegel, 2021). This led to higher prices and ad-
ditional difficulties for grain importers. An important problem that year was the weather
conditions, in particular the drought, which seriously undermined yields. This negative na-
tural phenomenon has led to a significant decrease in the production of cereals, including
soybeans and corn, which are of great importance in the global market. At that time, the
Argentine authorities imposed temporary restrictions on grain exports aimed at ensuring
domestic food security and stable prices on the internal market. This strategy led to restric-
tions on access to Argentine grain on the global market, which caused tension, increased
instability, and price fluctuations (Cano and Gentili, 2023).

Itis important to understand that the war in Ukraine is a critical factor in influencing the glo-
bal grain market, and even if it is possible to increase production in other countries to level
the losses of Ukrainian grain, this does not exclude the occurrence of crises related to wea-
ther conditions, as the example of Argentina in 2020 showed. Thus, ensuring an uninterrup-
ted supply chain is an important area of work for the international community (Tymchuk et
al.,, 2021). Thus, it is necessary to clearly understand the need to identify possible threats to
the countries of the world and, directly, to Ukraine related to disruptions in grain supplies.
This is an urgent and crucial task, as this area is of utmost importance for the socio-econo-
mic well-being of not only individual countries but also the global food system (Sirenko and
Mikuliak, 2022).

Importance of supply chain resilience and international cooperation

Since grain plays a pivotal role in ensuring global food security, millions of people depend
on access to sufficient quantities and quality of grain. Supply disruptions can lead to price
instability and limited access to food resources, posing a threat to food security. Moreover,
the grain industry is a vital sector for the economies of many countries, including Ukraine.
Supply disruptions can lead to lower export revenues, losses for agricultural sectors, and
general economic instability. It isimportant to consider that many grain regions of the world
are located in zones of geopolitical conflict (Skydan et al., 2023). Geopolitical conflicts in
the Middle East, North Africa, Venezuela, Sub-Saharan Africa, and Afghanistan have resulted
in significant disruptions to grain production, supply chains and food security. Increased
conflicts and instability can lead to an increased risk of supply disruptions and threats to
supply security. As noted earlier, climate changes such as heat, droughts, and floods can also
significantly affect grain yields in different regions of the world. Projected climate changes
increase the risk of supply stability.
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The modern global food system is characterised by the high interdependence of countries
in the field of grain supplies. Therefore, supply disruptions in one country may have a further
resonance in others, which highlights the need for risk analysis and minimisation (Liu et al.,
2023). All these aspects emphasise the need to identify possible threats to the countries of
the world and Ukraine associated with disruptions in grain supplies. Such analysis will help
develop strategies to minimise risks and ensure the stability of both national and global
food systems. According to this, as part of the current study, a model was developed that
describes the dynamics of the global grain supply chain and allows modelling various sce-
narios of supply disruptions. The evaluation model is as follows in Table 1.

Table 1. Evaluation Model Variables
Tabla 1. Variables del modelo de evaluacion

Evaluation Description
No.
model
) . Start date and time of the simulation
1 Time variables - - -
Simulation period (e.g., months or years)
Grain production volumes in Ukraine
(annual or monthly)
2 Grain changes Grain export volumes from Ukraine
Grain prices on the global market
Costs of grain production and supply
Variable supply Time ofgraln' delivery from Ukraine to
3 - other countries
chains
Influence of political, economic, and other
factors on the supply chain
Probability of supply disruptions (e.g.,
military events or natural disasters)
Risk and The amount of possible losses in case of
4 uncertainty supply disruptions
variables Scenarios of interaction with other
countries and participants in the supply
chain

Source: own elaboration. Fuente: elaboracion propia.

The current model allows for the simulation and prediction of the possible consequences of
failures in the supply of Ukrainian grain, considering various factors of influence. According
to the needs put forward, the data in the model can be edited. The current study predicts
the possible consequences of the global supply chain, including interruptions influenced by
the Russian-Ukrainian war. Output parameters: Pre-war wheat production: 33 min. t.; Wheat
production during the war: 21 min. t.

The impact of military operations on the volume of grain production, storage, and transpor-
tation is extremely negative: theft of grain reserves by Russian troops, mining of fields, oc-
cupation of parts of territories. The impact of the war on the supply chain was negative: the
lack of a stable grain export corridor prevented the shipment of Ukrainian grain by Russia.
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Scenario 1. Continuation of active hostilities and failure to reach agreements on a stable
corridor for exports (active hostilities on the territory of Ukraine continue; it was not possi-
ble to reach agreements on providing a stable corridor for the export of Ukrainian grain; the
infrastructure of the supply chain is being destroyed; access to certain territories is restricted
due to active hostilities).

Scenario 2. Cessation of hostilities, Ukraine’s victory, territorial reintegration, and restora-
tion of logistics infrastructure (the fighting ended with Ukraine’s victory, Russia’s complete
surrender, Ukraine’s return of the territories of 1991, return of temporarily occupied territo-
ries that are part of the agricultural sector, supply chain infrastructure needs to be restored

Change in production volumes = 33 — 21 = 12 min. t. 2)

and repaired, fields need to be cleared for safe agricultural production, Ukraine receives in-
ternational support to restore the supply corridor). Calculation of wheat production volu-
mes and their changes during the war (2):

Determining the impact of military operations on the supply chain and grain exports can
have various aspects, such as reducing the number of available routes for export, additional
costs for ensuring cargo security, and delays in transportation through territories under the
control of the occupation forces. Thus, the study considered two possible scenarios for a pos-
sible solution to the problem in the supply of Ukrainian grain, which are shown in Table 2.

Table 2. Current mechanisms for the protection of cultural heritage in Europe
Tabla 2. Mecanismos actuales para la proteccion del patrimonio cultural en Europa

Results Scenario 1 Scenario 2
Changesin Reduction of wheat | Return of wheat production
production production in volumes close to previous
volumes Ukraine levels

Export losses

Significant losses
in Ukrainian grain
exports

Reducing losses

uncertainties

Changes Increased costs for | Conditions for grain safety
in grain grain safety and and transportation have
safety and transportation been improved, but the
transportation | due to the difficult | cost of infrastructure
costs situation in the repairs and field clearance
territory may increase
Supply chain Supply chain delays | Reduction of supply chain
delays and and uncertainties delays and uncertainty

Risk and profit

Increased risk of

Reduction of risks and

changes in the
global market

global grain market

volumes losses and reduced | increase in profits
profit
Possible Changes in the Ukraine can restore its level

of competitiveness in the
global market

security in some
countries

Stability and Increase of Restoration of production
level of food instability and and reduction of instability,
security decline in food which will lead to improved

food security

Source: own elaboration. Fuente: elaboracion propia.
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These two scenarios illustrate possible scenarios and their impact on the supply chain of
Ukrainian grain. Considering these scenarios, it is possible to simulate and assess the conse-
quences for grain production and supply under various conditions.

In recent years, the world has witnessed significant changes in global grain supplies, espe-
cially in the context of the impact of Ukrainian disruptions in the supply of this strategically
important agricultural product. According to current trends in the global economy, society
is increasingly dependent on the stable and efficient functioning of supply chains. Grain
suppliers and consumers from all over the world are counting on the uninterrupted supply
of this important product. Accordingly, the importance of careful analysis and modeling of
the possible consequences in the supply of grain from Ukraine is becoming essential in the
modern global economy.

Modelling and scenario outcomes

Monitoring of the grain market and its supply chain is becoming increasingly relevant due
to numerous factors, such as geopolitical conflicts, climate change, and growing demand for
food. Findings are important for understanding possible challenges and risks in the global
supply chain of grain and for developing strategies to minimize possible negative impacts.

Comparing the above with the results of the current study, there is a general emphasis on
the issue of weak links in the supply chains of Ukrainian grain and their vulnerability. Both
studies recognise that such weaknesses can be used by Russia as an instrument of aggres-
sion to achieve its political and economic goals. However, the current study adds an additio-
nal dimension to this problem, namely, focusing on the economic and social consequences
of such supply chain disruption. It is noted that not only Ukraine but also other countries
and the global grain market may feel the consequences of such disruptions. Rising grain and
food prices can be a serious problem for consumers, especially those living in countries with
high levels of poverty (Penkova and Kharenko, 2023).

European researchers Berkhout et al. (2022) suggest that European countries are protected
from the food crisis, which may occur due to a violation of the supply chain of Ukrainian
grain. However, the researchers believe that the main problem now concerns access to food,
which is a consequence of rising prices for these products. This is especially true for people in
poorer countries, some of whom spend more than half of theirincome on food. Researchers
note that the current situation, which is a consequence of the war, is caused by a number of
logistical problems. Now, the war in Ukraine creates problems with the supply of raw mate-
rials, as transport supply chains to and from Ukraine are disrupted or impossible. Therefore,
companies are looking for alternative suppliers, which creates additional pressure on prices
in the grain market. The study also highlights the existence of logistical problems that have
arisen due to the war and illegal actions on the part of the aggressor country. The results
obtained draw attention to the economic and social consequences of supply interruptions
involving Ukrainian grain. It is determined that a decrease in grain exports from Ukraine can
lead to an increase in food prices on the global market, which can become a problem for
people in poorer countries who already face high food costs (these include countries in Afri-
ca, Asia, and some European countries). Thus, the current study highlights the importance
of achieving supply chain stability to ensure access to food for the entire world’s population.
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Researchers Srai et al. (2023) substantiate the need to develop a structure that combines
institutional changes in trade policy with the reconfiguration of the supply network for gra-
in. The researchers suggest that the need to develop a stable supply chain requires new
investments and the proactive construction of international partnerships. It is important
to understand that Russia, for example, was the main supplier of energy for a number of
European countries, and Ukraine was a significant supplier of grain for regions such as the
Middle East and Africa. But other countries, such as China, under the influence of the war in
Ukraine and the emergence of supply problems, have changed their position, which has led
to changes not only in Europe and Africa, but also in global supply chains. The researchers
emphasise that this model change will require significant reconfiguration in the short, me-
dium, and long term. It is important to understand that the problem of supply interruptions
caused by the war involving Ukrainian grain is almost unpredictable.

However, the study considered two main scenarios for the development of further actions
and possible consequences. According to the first scenario, where active military operations
on the territory of Ukraine continue, an even greater increase in grain prices on the global
market will be recorded, as will a decrease in exports from Ukraine. This led to difficulties for
countries that were previously dependent on Ukrainian grain and prompted them to look
for alternative sources of supply. For example, China is growing as a key player in the global
grain market, changing the geographical structure of supplies. In the second scenario, whe-
re the conflict ends with the victory of Ukraine and the restoration of the supply chain, there
are positive consequences for the global grain market. Production and export volumes are
recovering, prices are stabilising, and the market is once again predictable. However, it is
important to consider that the restoration of the supply chain requires investment and re-
configuration. Logistics infrastructure, agricultural land, and equipment for their processing
require repair and clearance. Notably, the process of restoring the entire production structu-
re of Ukraine can take a long time, so that is why Ukraine needs international support.

Ripple effects for global food security

These results confirm the statement of Srai et al. (2023) on the importance of developing
stable supply chains and new investments in the context of geopolitical and logistical risks.
In turn, the simulations highlight the need for a rapid response to changes in grain supply
chains and the active development of international partnerships to ensure the stability and
reliability of the global agricultural market in conditions of uncertainty and conflict. Thus,
the study indicates a greater vulnerability of the agricultural sector and the global economy
to such crisis situations. In particular, the decline in grain exports from Ukraine leads to an
increase in prices on the global market and affects the availability of food products for con-
sumers. The study also highlighted the need to develop sustainable and resilient risk mana-
gement mechanisms in the agricultural sector. Ultimately, the importance of cooperation
between countries and international organisations in managing crisis situations in the agri-
cultural sector was highlighted. The provision of support and joint responses to such cha-
llenges can help reduce the impact of supply disruptions on global stability and economic
development in the grain industry.

This study thus makes an important contribution by modelling the potential impact of trade
disruptions caused by the war between Russia and Ukraine on grain availability and prices.
By quantifying the potential losses to Ukrainian exports, production and agricultural sec-
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tor incomes, and projecting the growth and volatility of grain prices on world markets, the
analysis begins to fill a gap in the literature on realistic scenarios and the impact of prolon-
ged supply chain constraints associated with this crisis and war. While previous work has
focused on food security risks or supply chain shocks, without focusing modelling directly
on cereals or the impact of the war in Ukraine, this study provides detailed evidence of how
geopolitical fault lines can cascade through trade networks, undermining stability in inter-
twined food systems around the world. The serious findings of the forecast underscore the
urgency of policy measures and cooperation agreements to ensure food availability in times
of conflict through channels such as humanitarian corridors, strategic buffer stocks, and sha-
ring of responsibilities between countries to mitigate the impact of the crisis.

Conclusions

As part of the current study, an analysis of the possible consequences of disruptions in the
supply of Ukrainian grain for the global supply chain was carried out. The findings demons-
trate how vulnerabilities in supply chains and trade networks can cascade into price spikes,
localized shortages, and food access issues worldwide. This underscores the need for po-
licies and agreements that mitigate trade disruptions and ensure supply chain resilience,
even during conflicts. A decrease in grain exports from Ukraine may lead to higher prices on
the global market, which, in turn, will affect the cost of food and consumer opportunities of
the population. Moreover, as part of the study, it was found that disruptions in the supply
of grain will affect the socio-economic well-being of Ukraine itself. The agricultural sector is
one of the key sectors of the Ukrainian economy, and any disruptions in its functioning will
have serious consequences for the employment and income of the population. Moreover,
the destruction of infrastructure by the occupation forces, and losses from the theft of grain
reserves led to significant economic losses.

In the context of the global supply chain, the study highlighted the importance of develo-
ping stable and reliable risk management mechanisms in the agricultural sector. Given the
possibility of similar situations in the future due to various factors, including conflicts and
natural disasters, the study highlighted the need to develop alternative supply routes and
diversify grain sources for global markets. In addition, the study identifies the importance
of international cooperation and support in situations such as the one under analysis. The
international community should work to develop mechanisms aimed at preventing possible
disruptions in the supply of strategic food resources, as well as at rebuilding and supporting
countries affected by conflicts and crises.

This analysis centered on grain but outcomes may differ across other crops. More research
could help parameterize models with finer-grained data. The study focused heavily on Ukra-
ine’s exports, but assessing production and demand changes across importing countries
could also illuminate food access issues. Additionally, explicitly modeling impacts beyond
crop outputs, like fertilizer availability and farming investments compromised by conflict,
could bolster frameworks.

The study results indicate the importance of further research in the field of global grain su-
pply chains, in particular, the need for an in-depth analysis of the impact of geopolitical and
environmental factors on the sustainability of these chains, the development of strategies
for adapting to unpredictable conditions, integration of the latest technologies for monito-
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ring and managing risks, and cooperation between countries and international organisa-
tions in order to ensure the stability of the global agricultural market and food security. In
general, the current study provides an important contribution to understanding the possi-
ble consequences of disruptions in the supply of Ukrainian grain for the world economy and
emphasises the need to develop sustainable and resilient risk management mechanisms in
the agricultural sector.

Several fruitful research directions emerge from this study. First, applying similar simulation
models to other major food exporters facing climate or conflict risks could reveal regional
and global impact patterns. Second, dynamic modeling that captures decision-making by
governments, commodity traders, and consumers in response to supply volatility could sha-
rpen insights into market behaviors. Examining ripple effects across multiple crops would
also better represent realities facing food systems. Finally, coupling trade disruption assess-
ments with evaluations of policy interventions like strategic reserves, trade agreements, or
social safety net programs could guide initiatives to safequard food security when shocks
emerge. Representing these complex systems requires advanced modeling but offers signi-
ficant potential to manage risks. The scenario modelling provides frameworks that resear-
chers can build upon to analyse risks from future shocks to agricultural outputs and trade.
As climate change and resource constraints loom, modelling the systemic impacts of supply
volatility is increasingly vital. For policymakers, this research reinforces the importance of
strategic food reserves, diversified import arrangements, and support programs to shield
vulnerable populations when prices or availability fluctuate. Prioritizing stability in grain tra-
de must be part of food security agendas.
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