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ABSTRACT 
With the start of the Ukraine-Russia war, the outlook for global average growth declined. The financial balances of many 

countries have deteriorated, and only after the increase in the price of corn and wheat, the average real income of households 

has decreased. Around the world, more and more people are facing similar situations of famine and food insecurity, as well 

as extreme hunger emergencies. The purpose of this study is to investigate the impact of the Russia-Ukraine war on the food 

security of other countries. In this study, Tobit Panel model with a limited dependent model has been used from 2012-2022. 

This study examined the impact of five economic factors and one environmental factor on food security for a group of 

countries that have the highest imports from Ukraine and Russia. The results showed that the variable of agricultural exports 

has the greatest impact on food security. The estimated elasticity suggests that if agricultural exports (wheat) increase by one 

percent, food security will increase by up to 3.02 percent, assuming all other factors remain stable. In addition, increases in 

food inflation, population, and consumer prices have negative effects on food security. 
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INTRODUCTION 

According to the definition of the United Nations Food 

Security Committee, food security means that all people 

have physical, social, and economic access to sufficient, 

safe, and nutritious food that meets their dietary preferences 

and needs for an active and healthy life [1]. 

Given that Russia and Ukraine are among the largest 

producers and exporters of agricultural products, especially 

grains such as wheat, oilseeds, and also the necessary inputs 

for agriculture and livestock, the global food system has 

faced numerous challenges following the outbreak of war 

between these two countries, which are known as the 

"breadbasket of the world" [2]. In fact, the war has led to a 

reduction in access to production inputs, especially for low-

income countries dependent on imports from these countries, 

due to logistical constraints through the Black Sea and 

Ukraine region with higher transportation costs. 

Furthermore, due to the war conditions and Russia's export 

restrictions on some agricultural products and inputs such as 

chemical fertilizers, labor shortages, rising energy prices, 

and increasing future concerns with US and UK sanctions 

against Russia to ban crude oil imports and other oil 

products, food production and supply have become more 

difficult [3,4]. 

On the other hand, the significant reduction in global 

reserves of essential agricultural products and the actions of 

warring countries to limit exports of essential agricultural 

products and store them preventatively by non-warring and 

major exporting countries such as Canada, Argentina, 

Hungary, and Indonesia have increased pressure on global 

supply, further increasing global prices. Also, the increase in 

the volume of purchases and imports of agricultural products 

by countries such as China has led to a sharp increase in 

prices of essential agricultural products [5]. According to 

estimates, the FAO food price index has experienced more 

than a 40% increase in the past two years, and food 

insecurity has doubled in this period (Figure 1). It is 

estimated that 45 million people are on the brink of famine 

and serious food insecurity. 
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Figure 1. Real Food Price Indices 2018- 2023. 

Source: United Nations Food and Agriculture Organization (FAO). 

Note: The period 2014-16 was chosen as the base as it was considered the most representative period for most markets in the 

past ten years. A three-year period is chosen to minimize the impact of variation in both internationally traded prices and 

quantities. 

Furthermore, the examination of imported items of essential 

goods such as wheat shows that the Russia-Ukraine war can 

greatly affect wheat imports from Russia. As shown in 

Figure 2, the reserves of major wheat exporters such as the 

European Union, Russia, the United States, Canada, 

Ukraine, Argentina, Australia, and Kazakhstan have 

decreased to the lowest level in nine years by the end of the 

2021/2022 season, with a reduction of 57 million tons 

(International Grains Council (IGC) data (2022)). 

Figure 2. Wheat stocks have increased in China but declined in main exporting countries, 2012-2022. 
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They now constitute only one-fifth of global reserves and it 

is expected that global consumption will reach 781 million 

tons, which only feeds the world for 27 days. If Russia and 

Ukraine are removed, other major exporters make up 16% of 

global wheat reserves or enough wheat to feed the world for 

less than three weeks (IGC, 2022). 

Therefore, food safety and security are among the issues 

that, in the event of critical situations such as war and 

conflict in various parts of the world (such as the Russia-

Ukraine war), intensify more than ever. 

Ukraine and Russia account for more than a quarter of 

global wheat trade (about 30%), a fifth of corn sales, and 

80% of global sunflower exports. 

The closure of ports and railways in Ukraine, famous as the 

European breadbasket, has disrupted the country's exports, 

and traders are concerned that this conflict could lead to a 

rush to replace these resources. Although inflation of food 

prices has been increasing over the past few months, now 

price increases can accelerate even more [6]. These tensions 

will force major importing countries of food products from 

Russia and Ukraine to find alternative sources to meet their 

food security needs, which is not easily achievable. For 

example, Egypt is heavily dependent on Russia and Ukraine 

to ensure its food security [7]. 

In these circumstances, Ukraine and Russia cannot fulfill 

their contractual obligations. Especially since many 

countries are affected by drought and the consequences of 

climate change, or they do not have the necessary conditions 

for agriculture or do not have the capacity to produce the 

necessary products for their own country, the absence of 

Russian and Ukrainian products in the global market is a 

serious threat to the food security of many countries around 

the world [8]. Next, we will discuss the importance of 

Russia and Ukraine's current role in international food 

markets (Figure 3). 

Figure 3. The net amount of wheat exports from Russia and Ukraine between 1991-2020. 

Source: Observatory of economic complexity 2019 

As shown in Figure 3, on average, Russia's main wheat 

importers were Egypt, Indonesia, Bangladesh, the 

Philippines, Morocco, Tunisia, and Turkey during the period 

2017-2020. During the same period, Ukraine's main wheat 

importers were Egypt, Turkey, Bangladesh, Sudan, Nigeria, 

Yemen, and Vietnam. 

Many other countries that are classified in the low food 

security group are also importers of Russian and Ukrainian 

wheat. This group includes countries such as Ethiopia, 

Libya, and Lebanon, which are also affected by internal 

instability. The Middle East and North Africa regions are 

important customers for Russian wheat exports, and these 

countries import about 60% of Russia's wheat exports. The 

re-export of Russian and Ukrainian wheat in the form of 

flour, especially by Turkey, is also observed in this region 

(Figure 4). 
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Figure 4. The main countries exporting different types of wheat from 2001 to 2020. 

Source: OEC, 2019 

To have a better understanding of the importance of these 

two countries' exports, we refer to some statistics from the 

past four years. The main export products of these two 

countries, which are known as the Black Sea region, can be 

divided into grain exports, oilseeds, and vegetable oils. Both 

countries have been among the major exporters of many of 

these products in recent years. Figure 2 shows the position 

of Russia and Ukraine among the top five wheat exporters in 

the world. 

As shown in Figure 4, Russia and Ukraine's role in wheat 

exports during the period 2002-2020 is highlighted, and 

Russia has surpassed the United States and become the 

world's largest wheat exporter. 

According to available data, in 2020, Russia accounted for 

about 19% and Ukraine for about 10% of global wheat 

exports. This figure includes less than one-third of global 

wheat exports. Given the significant role of Russia and 

Ukraine in exporting wheat and other agricultural products 

to other parts of the world, the crisis of war between these 

two countries creates significant tensions on the food 

security of other countries. As shown in Figure 5, food 

insecurity has spread to many countries around the world 

after the start of the Russia-Ukraine war in 2022, with a 

large part of them being common wheat importers from 

Ukraine and Russia. 

Figure 5. FAO Food Insecurity Map. 

Prevalence of Moderate or Severe Food Insecurity; SDG Indicator 2.1.2 https://www.fao.org/publications/sofi/2022/en/ 
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Nowadays, due to the many challenges that countries face in 

the Russia-Ukraine war, interest and research on food 

security have become more common. On the one hand, the 

crisis of war and its consequences, and on the other hand, 

environmental crises such as climate change and weather 

conditions that have affected many countries around the 

world have forced developed and developing countries to 

look for solutions to increase food security within their own 

country and improve their economic situation compared to 

others [9]. 

As the graphs show, the consequences of this war have made 

many countries that had low food security in the past more 

vulnerable, and these vulnerabilities become more apparent 

during times of economic crisis. 

The questions that are now being raised are as follows: 

• How does the Russia-Ukraine war affect the food

security of other countries?

• What factors are affecting food security?

• Which countries are most affected by the consequences

of the Russia-Ukraine war?

• What policies are effective in reducing global food

insecurity?

To answer these questions, given the importance of the 

impact of the Russia-Ukraine war on wheat exports and food 

security, this research examines the important economic and 

environmental factors affecting food security in common 

wheat-importing countries from Russia and Ukraine. In 

addition, this study seeks to provide solutions to reduce food 

insecurity, especially in countries that have been most 

affected by the consequences of war. 

LITERATURE REVIEW 

Among the consequences of the war are long-term shortages 

of access to food, malnutrition, and severe hunger, which are 

often overlooked. Starting a war in any region disrupts that 

region and drives more people into hunger. Both Russia and 

Ukraine are essential suppliers of essential food products for 

low- and middle-income countries, especially in areas where 

tens of millions of people have been food insecure in recent 

years. Countries importing food products from Russia and 

Ukraine have witnessed price increases. This trend is also 

spreading to neighboring regions, increasing food insecurity 

[10]. Various studies have been conducted on food security, 

including: 

Lin [11] showed that the Russia-Ukraine war may have an 

impact on Ukraine's wheat production and exports, as well 

as Russia's wheat exports. Satellite observations showed that 

wheat production in Ukraine had a decreasing trend in 2021-

2022. They designed three scenarios for the impact of war 

on wheat harvests and trade disruptions. Their results 

showed that this conflict would lead to a 60% decrease in 

trade, a 50% increase in wheat prices, and severe food 

insecurity and a 15-25% reduction in welfare. Additionally, 

this war has caused 1.7 billion people to be hungry and 276 

million people to be severely food insecure in most affected 

countries. Inflation, food shortages, like a domino effect, 

cause countries to spread to each other. 

Deininger [12] also studied crop losses and food security in 

Ukraine during the war. They used a 4-year panel (2019-

2022) of 10,125 rural councils in Ukraine to examine the 

level and performance of winter crops on farms during the 

Russia-Ukraine war. Their results showed a reduction in 

production of about 1.9 million tons out of a total of 4.84 

million tons. Considering the decrease in area and 

performance, as well as assuming full wheat harvest, winter 

wheat production due to the war decreased by up to 17%. 

In another study, Izzeldin [13] investigated the impact of the 

Russia-Ukraine war on all commodity prices. They 

compared the war reaction with COVID-19 pandemic and 

the 2008 financial crisis at the global level using an HAR 

model and Markov switching on volatility proxies for each 

event. Their results showed that wheat and nickel are the 

most affected commodities due to the exporter situation of 

these two countries, Russia and Ukraine. 

Another study that shows the consequences of the war is 

Pereira [14]. In this study, they evaluated the impact of the 

Ukraine-Russia war on environmental and food security 

issues. Their goal was to demonstrate the significant impact 

of this war on the global economy, geopolitics, and food 

security, whose environmental effects were overlooked due 

to the humanitarian disaster situation. 

They showed that biodiversity has been severely affected 

due to intense deforestation and habitat destruction, with 

potential consequences for wildlife. Bombing and tunnel 

digging had a negative impact on soil degradation. As 

Ukraine has some of the most fertile soils in the world 

(Chernozem), this has an important impact on food 

production. Access to and quality of water were also 

affected due to infrastructure destruction and pollution of 

water reserves. Ecosystem services were damaged as 

deforestation reduced the capacity of ecosystems to regulate 

air or water pollution. Soil degradation disrupted food 

production, and ultimately, its effects on human health are 

currently significant. 

Also, Silva [15] studied non-neighboring countries' business 

issues and international stock market reactions. They 

examined the role of international trade and distance from 

the two warring countries in international stock markets 

using a panel dataset of 70 stock markets. Their results 

showed that trade with the warring countries has a negative 

impact on non-European stock markets and is irrelevant to 

European markets. In contrast, the difference in distance to 

the warring countries (proximity effect) has a negative and 

significant impact on European markets, but is irrelevant to 

non-European markets. Their most important finding is the 
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importance of reducing financial market vulnerability to 

international trade during the war period. 

As can be seen, various studies have been conducted on food 

security and the Russia-Ukraine war. However, to the best of 

the researchers’ knowledge, no study has examined the 

impact of economic and environmental factors on food 

security in countries that had the highest imports from 

Russia and Ukraine due to a lack of access to data. Since 

access to a large number of data sets has recently become 

available until 2022, this study examined the effects of 

economic and environmental factors from 2012 to 2022 in 

nine common wheat-importing countries from Ukraine and 

Russia (as the most important grain, which is considered as 

one of the dominant staple foods of the people of the world). 

Therefore, the main objectives of this study were: (1) to 

investigate the economic factors on the reduction of food 

security and (2) to investigate the amount of annual carbon 

dioxide emissions as the most important environmental 

factor affecting food security in countries with the greatest 

impact from the consequences of the war between Russia 

and Ukraine. 

METHODOLOGICAL APPROACH AND MODEL 

DEVELOPMENT 

War and reduction of food security are serious crises that 

threaten human life. Many studies have attempted to 

investigate the impact of various factors on food security 

[16-20]. Due to the conditions created by the outbreak of 

war and many countries being affected by the consequences 

of this event, food security in many countries is affected by 

the war crisis. In this study, an attempt has been made to 

examine the impact of economic and environmental factors 

on food security in the countries that have suffered the most 

from the war between Russia and Ukraine. 

This research uses the Panel Tobit model following Bruno 

[21], Busse [22], Ronaghi [4] and Chang [24]. In a Panel 

Tobit model, individual-specific and time-invariant effects 

are modelled as random effects; a fixed effects model is 

plagued by the incidental parameter problem. However, in 

data-censoring applications under the maintained assumption 

that: 

H0:ξ=0 

H0:𝜉 ̄=0 

adding ̄Xi to the random effects Tobit model solves the 

unobserved heterogeneity problem (Wooldridge, 2002). 

; t=1,2,…..,T (1) 

(2) 

where Ci is the unobserved effect and Xi contains Xit for all t. 

These equations represent a data-censoring model, and  is 

of primary interest. 

In this paper, we use panel data with a limited dependent 

variable (LDV). According to the Tobit method, we must 

define a threshold where the data under that threshold is 

censored (considered as zero values) and the data above it is 

visible. 

Since the average person needs 2,300 calories per day to live 

a healthy and active life, in prosperous countries there is 

enough food for each person to eat 1,100 calories above this 

amount, but in low-income countries, the national food 

supply is on average. It has 100 calories less than this 

amount. Because some countries in Africa have the lowest 

food security, in the LDV model, zero values are assigned to 

them in the list. 

According to the studies reviewed in the literature review 

section, the most important economic variables affecting 

Food security are Consumer price, exports, imports, 

Population, Food price inflation, CO2 emissions and Food 

security (Gross domestic product). Due to the importance of 

trade impacts on Food security especially during war, the 

choice of exports and imports is emphasized in the literature 

[15,11] Furthermore, many indicators have been used for 

Food security, but Gross domestic product is one of the most 

common and most used indicators for Food security (FAO, 

2022). Hence, in this study, the GDP (Gross Domestic 

Production) index is considered as the most important 

indicator of Food security. 

The Panel Tobit Model 

One critical issue in the panel data models is the estimation 

of LDV models characterized by the presence of lagged 

dependent variables and serially correlated errors. 

Conventional estimation methods used for linear panel data 

models are not applicable to panel Tobit models because of 

the Tobit model structure, our use of lagged dependent 

variables, and time-dummy variables. 

The random effects approach can also be used by specifying 

the distribution of the error conditional on the regressors and 

maximizing the corresponding likelihood function. The 

random effects approach allows time-invariant, time-

varying, and time dummy variables. In addition, 

identification is straightforward under the assumption of 

normally distributed errors. 

The structure of the econometric model of the Panel Tobit is 

(Bruno, 2004): 

(3) 

(4) 

Where the observed variables are: 

(5)
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Where y is a dichotomous dependent variable and the x’s are 

independent variables. The common error term, uit in 

equation (4), is correlated over time. The error component 

model splits uit into a time-invariant individual random 

effect (RE), vi, and a time-varying idiosyncratic random 

error, . If the v’s and the Ɛ’s are independent and dit = 1 

for uncensored observations and dit = 0 for censored 

observations, the likelihood function for each individual, 

marginalized with respect to the random effect vi is: 

(6) 

Where:  is the probability density function and  is 

the cumulative distribution function of the standard normal 

distribution, f(vi,  is of normal density with mean vi and 

standard deviation . For Ti observations the likelihood 

function is: 

(7) 

The dependent variable is Food security in this research, and 

it is greater than zero for the countries in the list that have a 

food security score above 50 and zero otherwise. The 

independent variables are Consumer price, exports, imports, 

Population, Producer price, Food price inflation, CO2 

emissions. All independent variables are chosen based on the 

Wald test and the Lm test with a significance level of 5%. 

Thus, all the included independent variables add significant 

explanatory power to the model and removing anyone 

reduces the model’s fit. The hypothesis of random effects is 

not rejected by the Breusch-Pagan test, so the empirical 

model is as follows: 

(8) 

(9) 

(10) 

The sample likelihood function is the product of the Li over 

the N individuals 

(11) 

Equation (11) does not collapse into a sum because it is an 

integral of a product. Intercedence among the observations 

prevents parceling out the likelihood contribution of the Ti 

periods for the i individual when serial correlation is present. 

Classical estimation methods are infeasible in a T-

dimensional integral when the number of time periods is 

more than three or four. 

In this paper, the feasible maximum likelihood estimation 

for limited dependent variable panel data is available for a 

particularly simple structure of the random disturbance and 

we use STATA for the panel Tobit models. The random 

effects model estimation assumes that is serially 

uncorrelated, the vi are uncorrelated across individuals, and 

Data Description and Analyses 

This study covers annual data from 2012 to 2022 for a group 

of common wheat importing countries from Russia and 

Ukraine. Panel data is a collection of data by a large number 

of cross-sectional variables (N) over a period of time (T). 

The Panel data properties are: it shows heteroscedasticity, it 

provides more degrees of freedom and more variation in data 

and less correlation among variables, and therefore, 

generates a more efficient estimator [25]. Panel data allows 

one to have the strength of both cross sectional and time 

series analysis.  One can see not only how cross-sectional 

units change over time, but also see the differences among 

cross sectional units.  In addition, all available data are used 

and thus, the observation errors are reduced [26]. The 

descriptive statistics of the variables are shown in Table 1. 

Table 1. The Descriptive Statistics of Model Variables. 

Variable Maximum Minimum Standard Deviation Mean 

Food Security 31700 2353 6904.42 9812.17 

Consumer Price 4728.32 58.53 506.07 216.71 

Food price inflation 206.46 -3.24 32.33 16.57 

Population 2755.01 11174.38 74145.79 117177.8 

CO2 emissions 40500 103 5981.39 3397.95 

Export 1329.53 0 21496.24 6674.40 

Import 1.08e+07 250000 1378113 1670907 

Source: Research findings 
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First, stationary tests are performed with the Fisher's 

generalized unit root test [27] In the Fisher test for panel 

data, the null hypothesis of a unit root is rejected at the 5% 

level of significance (Table 2). The cross-section correlation 

test is performed with the Freeze test (Table 2). The null 

hypothesis of no correlation is rejected at the 5% level of 

significance. We also use the Hausman test to investigate 

fixed versus random effects. The null hypothesis of no fixed 

effects is accepted (Table 3) so the random effects model is 

used. 

Table 2. The Fisher Unit Root Test Results and Freeze Test. 

Method Value P value 

Chi-Square and Fisher Dickey Fuller 172.43 0.01 

Freeze Cross-Section Correlation 164.01 0.03 

Source: Research findings 

Table 3. Hausman Test Results. 

Test Hausman P value 

Hausman Fe, Re 1.00 

Source: Research findings 

Notes: Breusch Pagan test probability distribution p = 0/00

RESULTS 

In this study, the effects of Economic and Environmental 

factors on Food security are estimated with the Tobit Panel 

model and the results are presented in Table 4. Food price 

inflation has a negative relationship with Food security. An 

increase in food prices means a decrease in economic access 

to food, which means a decrease in food security. Therefore, 

one of the important and vital ways to increase food security 

is to control food prices and prevent them from increasing 

economic prosperity and easier access to food. In the Tobit 

panel method, the coefficients must be transformed in order 

to determine the elasticities (Table 5). The total elasticity is 

the effect of one percentage change in x on y. The elasticity 

of the Food price inflation is -0.22. This means that if the 

amount of the variable increases by one percent, the Food 

security will decrease by 0.22 percent. 

Table 4. The Results of Tobit Panel. 

Variables Coefficient Estimates Z statistics 
Standard Deviation 

Estimates 
P value 

Food price inflation -98.12*** -2.71 36.26 0.007 

Export 0.17*** 4.14 0.04 0.00 

Population -0.02** -2.12 0.009 0.03 

CO2 emissions 0.24 1.22 0.19 0.22 

Consumer Price -4.23** -2.06 2.05 0.04 

Import 0.0009 1.16 0.0008 0.24 

Sigma u 0.00 

0.00 Sigma e 4132.64 

Rho 0.00 

Source: Research findings 

Notes: *, **, *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 

The rho is 0.00. It shows that 0% of the variance is due to differences across panels. ‘rho’ is known as the intraclass 

correlation. 

Sigma u = sd of residuals within groups ui 

Sigma e = sd of residuals (overall error term) ei 

Rho = (sigma u) *2/ (sigma u) *2 +( sigma e) *2 
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Table 5. Elasticity Frequency of Independent Variable. 

Variable Total Elasticity Z statistics 
Standard Deviation 

Estimates 

Food price inflation -0.22*** -3.66 0.06 

Export 3.02*** 2.79 1.08 

Population -0.64 -1.12 0.58 

CO2 emissions 0.13** 2.16 0.06 

Consumer Price - 0.09** -2.25 0.04 

Import 0.07** 2.33 0.03 

Notes: *, **, *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 

Source: Research findings 

Increasing exports increase food security (Table 4). Broeck 

[28] also found that exports increase Food security. The

elasticity of agricultural exports is 3.02 with a positive sign;

it has the largest elasticity for food security found in this

study. This elasticity shows if exports increase one percent,

food security increase by 3.02 percent, assuming all other

factors are stable. It implies that, other things being equal,

the labor-abundant country exports labor-intensive goods,

whilst the capital-abundant country exports capital-intensive

goods. Arguably, this process can play an important role in

reducing poverty and increasing food security in labor-

abundant developing countries by increasing the price of

labor and thus increasing workers' incomes [29].

The results show that increasing imports for a developing 

country enhance food security, but the coefficient is not 

significantly different from zero at the 5% level. This is 

similar to the findings of Huang [30] This result is 

unexpected, though, because when a country imports the 

natural assumption is that it produces less and therefore 

produces less food. However, the finding here suggests that 

imports are not substituting for domestic production, but 

instead allowing consumption in the developing country to 

increase. Increasing the consumer price reduces food 

security, which is similar to the finding of Bai [31] 

everything else equal, rising consumer price can have major 

impact on vulnerable households, pushing those least able to 

cope further into poverty and hunger. The elasticity of the 

consumer price is -0.09. This means that if the amount of the 

variable increases by one percent, the food security 

decreases by 0.09 percent. 

CO2 emission variable has a positive relationship with food 

security and the elasticity of this variable is 0.13. This result 

is the same as the increase in carbon dioxide gas can be due 

to the increase in the production of factories and the amount 

of food production and more access to food. Since the 

increase in food production in factories is accompanied by 

an increase in artificial food colors, fuel and energy, it 

causes an increase in carbon dioxide gas. 

The population variable also has a negative relationship with 

food security which is similar to the finding of as the 

population increases, the demand for food increases, and on 

the other hand, it becomes more difficult for people to find a 

job, their income decreases, and access to food decreases, 

which reduces food security. 

DISCUSSION 

Like many wars around the world, the implications of the 

war in Ukraine do not end with the destruction of cities and 

infrastructure and the displacement of people. This war can 

have significant impacts on food security for people around 

the world, especially in poor countries, due to the 

importance and position of Russia and Ukraine in ensuring 

food security. Since Ukraine and Russia supply about 30% 

of the world's wheat and cereals, the continuation of the war 

in this region will cause food prices to rise globally, which 

will have the greatest negative impact on people living in 

poor countries. 

The deep global economic crisis after the coronavirus 

disease, along with the effects of climate change and war in 

Ukraine, has pushed humanity towards imbalance and 

disruption in the market. Worse yet, unfavorable global 

economic conditions have pushed people towards survival, 

leading to further instability in global trade systems. 

This study examined the impact of five economic factors and 

one environmental factor on food security for a group of 

countries that have the highest imports from Ukraine and 

Russia. The results showed that agricultural trade has a 

positive effect on food security, and the variable of 

agricultural exports has the greatest impact. The estimated 

elasticity suggests that if agricultural exports (wheat) 

increase by one percent, food security will increase by up to 

3.02 percent, assuming all other factors remain stable. In 
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addition, increases in food inflation, population, and 

consumer prices have negative effects on food security. 

CONCLUSIONS 

At the global trade organization level, some protectionist and 

unfair competition measures are increasingly expanding, and 

we are thinking about economic partnership agreements with 

other countries. On the other hand, fighting climate change 

by reducing fossil fuel consumption and nuclear energy to 

have a clean alternative energy, although beneficial, 

indirectly reduces land use for food production, as evidenced 

by the results of this study. However, it is proposed in this 

study that governments should establish regulations for land 

use and allocation to maintain necessary balances for food 

production. This situation is serious, especially in countries 

affected by war with uncertain food security and low 

income. 

Another recommendation of this study is that in the face of 

critical situations such as war, members of the Global Food 

Safety Initiative consisting of all consumer goods forum 

activists should address the challenges facing their own food 

safety systems in supply chains and active markets in them. 

In fact, the Global Food Safety Initiative supports the food 

industry's move towards food security by bringing together 

key players in the food industry to guide global food safety 

management systems towards continuous improvement. The 

ultimate goal of this program is to strengthen and coordinate 

food safety systems to provide safe food for the growing 

global population and develop secure markets for the supply 

and distribution of food worldwide. This vision enables the 

food industry to safely build trust with consumers and 

supply chain partners when demand for food continues to 

grow worldwide and consumers seek more information and 

authenticity about their food purchases. 
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