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Abstract: The world is currently experiencing a pandemic: a virus in the family Coronaviridae
is causing serious respiratory infections in humans. The outbreak of novel coronavirus disease
(COVID-19) was declared a pandemic by the WHO on 11 March 2020. The outbreak began in
December 2019 in Wuhan, China, and has since spread throughout the world. Despite measures
taken by governments throughout the world to contain and control the spread, economic disruption
at the global level is imminent and will affect all economic sectors, particularly the food sector.
In a post-pandemic scenario, the use of new technologies will be decisive in a new model of food
commercialization. The production and distribution of food will be configured to make supply chains
optimal and safe systems. Against this background, the present study aims to explore and analyze
the implications of the COVID-19 pandemic for global food security.
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1. Introduction

This study aims to explore and analyze the implications of the COVID-19 pandemic in the context
of food production and the profitability of multinational corporations.

The concept of food security and its counterpart food insecurity has evolved and generated a
configuration of the global food system [1]. The dynamics of changes at a global level (e.g., population
increase, connectivity, and industrialization) have permeated this concept by modifying the methods
of producing, commercializing, and consuming [2]. In times of a pandemic, its re-valuation becomes
necessary. An understanding of the interactions of the components of the global food system and its
limitations will allow us to face the challenge of the health crisis caused by COVID-19 [3].

Amid the uncertainty posed by COVID-19, there is a certainty in which all analysts agree: the world
will not be the same before and after the pandemic. Due to its disruptive impact and the context
in which it is deployed, the virus will have serious repercussions on the global agri-food supply.
The occurrence of worldwide pandemics has important antecedents [4-6]. Pandemic events have
significance because economic development differs among countries, and such events have a greater
effect on developing countries.

The study [4] posited that hotspots of emerging infectious diseases (EIDs) are more likely to
appear in peripheral countries. In other words, for countries with little development (such as low
infrastructure, little investment in research, poor health policies, and economic stagnation), the impact
of EIDs can be significant [7].

However, this does not seem to be a constant, and the COVID-19 pandemic is affecting
both developed and developing countries around the world with significant levels of loss of life
and economic disruption.

EIDs are a growing threat to global health, the economy, and global food security [8]. The analysis
of their trends suggests that their frequency and economic impact are increasing. The majority of
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EIDs (and almost all recent pandemics) originate from animals, mainly wildlife, and their emergence
often involves dynamic interactions between wildlife populations and people in rapidly changing
environments [6,9].

The need and expectation that control and prevention will involve coordinated actions across
scientific, organizational, geographical, and political borders are greater today than at any other
time [10]. It is now possible for a person to travel from one side of the globe to another in less time
than it takes to develop symptoms of an infectious disease after exposure to a source of infection.

The experience of severe acute respiratory syndrome (SARS-CoV), the influenza pandemic of 2009,
and the Middle East Respiratory Syndrome-related coronavirus (MERS-CoV) demonstrate the need for
coordinated international action to control outbreaks and emerging infections [5].

In this context, on 30 January 2020, the WHO declared the outbreak of COVID-19 in China a public
health emergency of international importance [11]. The virus that causes COVID-19, SARS-CoV-2,
is the third coronavirus this century to produce severe pneumonia; the others are the severe acute
respiratory syndrome virus (SARS-CoV: 8098 cases in 2003 and a lethality of 10%) and the Middle East
respiratory syndrome virus (MERS-CoV: 2458 cases in 2012 and a lethality of 34%) [12].

The COVID-19 outbreak has already caused considerable human suffering and economic
disruption [13]. In China, containment efforts have involved quarantines and generalized restrictions
on labor mobility and travel, which have resulted in unplanned delays in restarting factories after
the Lunar New Year holiday and in heavy cuts in many areas of the service sector [14].

2. Materials and Methods

To achieve the proposed objective, this study uses a qualitative approach. An extensive literature
review was conducted on the following topics: COVID-19, pandemic, food security, global food system,
and food implications in the context of the COVID-19 pandemic. Throughout March 2020, initiatives
were followed to observe the behavior of the pandemic in an economic context, particularly in relation
to the food system [14-17]. The methodological aspect of this study was based on [18]. The key
words used in the review are connected by the effects of health measures implemented at the global
level (confinement, border closure, voluntary isolation, and social distancing). These measures had a
dominant effect on the first link of the food system, which is explained in detail in the following sections.

2.1. Literature Review

A systematic review of the literature was performed based on a keyword search of the ISI
Web of Science (WoS) for journal articles with the following search terms: COVID-19*, pandemic*,
global food system*, food security*, economics, and covid-19*. The search yielded 200 publications.
For the systematic review, we used only journal articles and technical reports from international
organizations and selected them according to the strategy outlined in Figure 1. We used the corresponding
review and technical reports to locate findings related to this study.

Since the beginning of 2020, the COVID-19 theme has received the attention of the scientific
community. Food systems have as well, although in a lesser proportion. The literature review
was based on these two major themes; the search resulted in thousands of scientific contributions,
for which it was necessary to refine the review, as explained above, establishing the connections
between COVID-19 and the food systems, identifying economic implications at a global level of
the pandemic. Under this logic, the search was reduced, and 200 publications were identified. Relevant
information was obtained from more than 100 publications among scientific articles and reports from
international organizations.
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Web of science search
(March, 30 2020)

Elsevier, Cambridge, Oxford,
MedRxiv, Nature, CellPress, Wiley,
Lancet, JAMA, BMJ, NEJM, CDC,
FAO OMS, OCDE

200 publications

Removal of publications

Publication Type
- Reviews and opinion papers

101 Publications for = Official reports from international
detailed review organizations
——— Content

= Current covid-19

= Pandemia

= Globalfood security
= Food and covid-19

Figure 1. Strategy used to identify the articles and reports relevant to the scope of this review.

2.2. Categories and Criteria of the Systematic Review

Existing studies pertaining to COVID-19 were reviewed. Similarly, the origin and concept
of the word “pandemic” were reviewed. A review of the global food system, its current status,
and its importance was also conducted. Finally, the implications on the food system in the context of
the COVID-19 pandemic were explored and analyzed. A review of the official reports of international
organizations provided elements with which to evaluate the scope of the pandemic at a time when
the disease has spread to more than 205 countries [14-17].

Although the analysis was descriptive, the findings of the review provided an approximation of
the current state of the COVID-19 pandemic and how its spread is affecting the global food system
and the main social actors in the food network (e.g., agricultural producers, sellers, and agricultural
goods and services).

3. Theoretical-Conceptual

3.1. Pandemic

Etymologically, the word “pandemic” comes from the Greek expression pandémonnoséma, translated
as “disease of the whole town”. This word is not associated with the mortality of a disease but rather
its propagation [19].

Historically, infectious diseases have constituted a serious threat to society; however, during
much of the twentieth century, pandemics were considered extinct threats belonging to past centuries,
since modern medicine had dealt with plague, smallpox, and other contagious catastrophes. However,
current environmental changes have led to changes in the geographical distribution of microorganisms
in general, causing numerous intermittent pandemics [20].
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One of the most often remembered pandemics in the history of humanity is the plague, a disease
caused by the bacterium Yersinia pestis, a microorganism carried by rats (Rattus rattus) that began to
spread throughout the world when humans colonized the rodents’ territories, built cities, and then
travelled to distant places. Humans did not make their trips alone; they were always accompanied
by the black rat (R. rattus), an excellent swimmer that can climb aboard boats, allowing the plague to
spread around the world [21,22].

According to [22,23], determining factors in the proliferation of diseases include economic
development and land use, changes in agricultural practices, intensive agriculture, deforestation,
and environmental exploitation and degradation, all of which have facilitated the translocation of
pathogenic microorganisms.

With the currently available scientific means and the technological capacity, it was possible to
identify and characterize COVID-19 in a few short few weeks, making its containment and control
possible [24,25]. However, the future of the planet is uncertain: the planet’s resiliency is weakening
due to the unlimited exploitation of natural resources as food systems transform [18,26].

Climate change, the expanding agricultural frontier, the intensification of agricultural activity,
and the colonization of new rural territories are displacing animals and microorganisms that in many
cases are unknown to science. The likelihood that new pathogens will emerge is growing [10].

3.2. COVID-19: A Pandemic

The outbreak of COVID-19 was declared a pandemic by the World Health Organization (WHO)
on 11 March 2020. In December 2019, the WHO reported a cluster of pneumonia-like cases of a
novel coronavirus zoonosis in Wuhan City, Hubei Province, China, and these have spread throughout
the world since then [15]. The outbreak was due to a new or novel coronavirus, which would later be
called Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) [27-30]. Human coronaviruses
are an extensive family of respiratory viruses that cause various conditions and diseases in humans,
such as the common cold, SARS, and MERS [31]. SARS-CoV is one of 36 coronaviruses of the family
Coronaviridae within the order Nidovirales. It is known that coronaviruses cause respiratory or
intestinal infections in humans and other animals. SARS-CoV has a higher degree of stability in
the environment than other known human coronaviruses. It can survive for at least 2 to 3 days on dry
surfaces at room temperature and 2 to 4 days in faeces [9].

The epidemiology of COVID-19, the original source of the outbreak, and the involvement of animals
as reservoirs of infection or intermediate hosts are being investigated [32-36]. The epidemiological link
of the initial human cases in the 2003 pandemic with wild game animals suggested that SARS-CoV
is of zoonotic origin [37]. The isolation of SARS-CoV-type viruses in civets (Paguma larvata) and,
subsequently, bats (Rhinolophus spp.) further supported this assertion [38,39].

A seroprevalence rate of approximately 80% was found in civets in animal markets in
Guangzhou [40]. However, person-to-person transmission has been the main mode of spread
of the epidemic and has occurred in health centers, workplaces, homes, and public transit [9].

According to [9], the medical and scientific community has made great progress in
the understanding of SARS-CoV in a short time, as demonstrated by the availability of more than
6000 publications online.

Despite these achievements, there are still gaps related to the understanding of the molecular
basis of the virus’s physical stability and transmissibility, the molecular and immunological basis of
the pathogenesis of the disease in humans, tests for the early detection of SARS cases, and an effective
vaccine. Coronaviruses can undergo genetic recombination [41], which can lead to new genotypes
and outbreaks. The presence of a large reserve of viruses similar to SARS-CoV in bats (Rhinolophus
spp.) and civets (P. larvata), along with the custom of eating exotic mammals in Southern China, is a
time bomb. The possibility of the resurgence of SARS and other new animal or laboratory viruses and,
therefore, the need for preparation should not be ignored [42].
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The previous approach coincides with the current situation of COVID-19, which has shown an
aggressive capacity to spread. The situation currently facing Southeast Asian countries and Europe
is worrisome; as of 20 September 2020, the WHO [15] had reported 30,675,675 confirmed cases
and more than 954,417 deaths. Among the recommendations to contain and mitigate the virus is social
distancing, in which people should stay at home to avoid contact with people who have the disease [43].
The data provided by the WHO [15] are worrying, if we consider that the recommended containment
measures (for example, social distancing, border closure, and confinement) can cause a slowdown in
the global agri-food system. These measures can contribute to the transformation of the food system
by influencing the way food is produced, distributed, and consumed in developing countries [2].

These measures recommended by the WHO [15] affect small producers in all countries (developed
and non-developed). According to [44], for small-scale farmers globally, production is differential,
and they must meet a constant demand for food all year round. Agricultural production is partly for
self-consumption and partly for the market, but the current conditions imposed by climate change are
changing production patterns. In the context of the COVID-19 pandemic, these changes will be more
profound, affecting the food supply of national economies. Although the resilience of family farming is
high, external support will be needed in the form of public policies to guarantee food supplies during
the COVID-19 pandemic.

3.3. Global Food Security

By food security, we mean the availability, access, utilization, and stability of food at all times
for all people. This food must be sufficient, safe, and nutritious to allow the person to have a healthy
life [45,46].

In food systems, different elements can be identified that interact with each other. Within these
systems, the processes are complex, generating products oriented towards adaptation and transformation.
An important element is health [16,47]. It is pertinent to remember that a food system operates as
a socio-ecological system. Its components, as they interact, are learning, generating processes of
adaptation and transformation throughout the system. An important part of these interactions is
the health component, which, in a crisis situation, affects the entire system.

Before the COVID-19 pandemic, the world showed a robust and efficient food supply chain.
For example, the EU food and drink industry employs 4.72 million people and generates a turnover of
EUR 1.2 trillion and EUR 236 billion in value added, making it the largest manufacturing industry in
the EU. The EU is the largest exporter of food and drink products in the world, with extra-EU exports
reaching EUR 110 billion and a trade surplus of EUR 36 billion [48].

Five months after the declaration of pandemic COVID-19 by the WHO [15], the measures taken
around the world are unprecedented [49]. According to [50], one of the major issues that COVID-19 has
revealed is the food insecurity faced by a large part of the population. Social measures such as school
meals and family/grandparent support, to a great extent, have been stopped because of the lockdown.
Induced unemployment contributed to food insecurity for low-income households.

This is a clear example of how the COVID-19 pandemic is contributing to food insecurity.
Food insecurity is a global problem affecting the entire planet, in particular, countries with agricultural
systems sensitive to climate change [51,52]. The lack of food, particularly quality food, not only
contributes to malnutrition of the population, but on a wider scale is also the main slowing element of
rural territories, leading to hunger, poverty, and unemployment [51].

The world population has steadily increased, and currently, the majority lives in urban areas.
Technology has evolved at a rapid speed, while the economy has become increasingly interconnected
and globalized. All this has led to significant changes in the way food is produced, distributed,
and consumed worldwide [53].
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The base of a local food system is small producers; if this component is affected, the entire
system will be affected, affecting national and global levels. It is important that in times of crisis,
small producers develop adaptation strategies that allow continuity to local food systems.

The COVID-19 pandemic affects the functional structure of small-scale agricultural producers
due to the implementation of countries” sanitary measures to control the pandemic (e.g., confinement,
social distancing, and closure of local and national borders) that interrupt spatial mobility, social
networks, and production and marketing processes. This phenomenon has cascading implications;
food-exporting countries are affected by the interruption in the food supply of their national economies
and these subsequently cannot comply with exports.

At the local level, food chains have been affected by the slowdown in the food supply, resulting in
the recovery of knowledge of local processes. Many communities are custodians of ancestral food
systems that have been progressively replaced due to the globalization of trade. With the advance
of the COVID-19 pandemic, these communities have felt the need for this local knowledge in order
to produce their own food. This phenomenon has been observed in Africa [52], Asia [53], and Latin
America [51]. It is important to highlight that communities, despite health restrictions, have used
social networks at the local level, knowledge transfer, the exchange of genetic material, and reciprocal
work. These aspects promoted by social networks have allowed for a small amount of production
for self-consumption. However, the reality of small farmers in developed countries is not the same.
Globalization has been a destabilizing element in their communities, and the pandemic has caused
the loss of their jobs. The food supply has been interrupted by the lack of economic income,
and responses have consisted of the storage of food products and their rationed use. Social networks
are also present, with a focus on collaborative networks.

One study [54] exemplified the importance of small agricultural producers in the dynamics
of the local food system. The analysis contained information from 5159 households located across
15 countries in Africa, Asia, and Central America.

The family agricultural unit is strategic in food production in many countries of the world.
According to [55], there are at least 570 million small-scale farms (two hectares of land) that are
managed by individuals or families with a worldwide production that exceeds 80%, in terms of value.
The agricultural production of these family units is the basis of local and strategic food systems in
the reconfiguration of the global food system.

According to [54], smallholder farmers are already undertaking adaptive farm-level changes.
It is important to understand how these types of adaptive behavior affect their welfare. Policymakers
and development practitioners can use this information to target interventions to given contexts, and to
assess whether policies aimed at incentivizing farmers to undertake adaptive activities are able to
mitigate the anticipated losses arising from changing climatic and economic conditions.

Approximately 2 billion people worldwide suffer from moderate or severe food insecurity.
The lack of regular access to nutritious and sufficient food increases the risk of malnutrition and poor
health. Although it is concentrated in low- and middle-income countries, moderate or severe food
insecurity also affects 8% of the population in North America and Europe. On each of these continents,
the prevalence rate is slightly higher among women than among men [53]. Figure 2 shows the prevalence
of severe food insecurity in the global population (%).

The member states of the United Nations recognized the importance of addressing food issues
beyond hunger when they established universal and ambitious goals in the 2030 Agenda for Sustainable
Development. The goal of zero hunger is not only to end hunger but also to ensure access to quality
food for all people [57]. Hunger has been increasing in many countries whose economy has entered a
phase of slowdown or contraction. Between 2011 and 2017, this increase coincided with an episode
of slowing or weakening of the economy in 65 of 77 countries. These economic shocks influence
food crises. In 2018, economic shocks were notable in 33 of the 53 countries that suffered food crises
and affected more than 96 million people [53].
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According to official data, the majority of the countries in which an increase in undernourishment
occurred as the economy was entering a deceleration phase were found in Africa (32). Several were
in Asia (17), followed by Latin America and the Caribbean (11), Oceania (3), and Eastern Europe (2).
Most of them (44 out of 65) were middle-income countries; 19 (of the 65) were low-income, and 17
were in Africa (the other two were Tajikistan and Yemen) [53,58].

10

9

°
| l l
7 .

2014 2015 2016 2017 2018

Figure 2. Prevalence of severe food insecurity in the global population (%) (annual value). Source: [56].

Faced with the discouraging panorama described above, several authors have proposed different
strategies to mitigate food insecurity throughout the world. These strategies range from increases in
production, food access, and respect for biodiversity to the consideration of local alternatives [51,57,59-63].
In this logic, [64] gave a broader perspective that encompasses availability, access, utilization, and stability.

3.3.1. Availability

Buying and selling are strategic elements in the diversity, quality, and availability of food. The logic
of capital has a positive effect on competition by triggering a dynamism not only in supply, but also in
productivity and R&D. By availability, we mean the supply of food products. This differs from stability
because the supply is not interrupted.

e  The impact on food availability

Given the effects of a pandemic, the following scenarios may occur: the dynamics of food-producing
countries are assured of domestic consumption in the context of the COVID-19 pandemic, but these
dynamics may be affected by the needs of global trade causing disruptions in national economies.
On the other hand, countries with a dependent food structure may experience a scenario of food
insecurity, and, in the context of the COVID-19 pandemic, this scenario may become even more acute.

The health measures associated with the COVID-19 pandemic have a direct effect on the availability
of food in a national economy. In this context, reduced spatial mobility and border restrictions affect
food availability. For national economies with a dependent food structure, these constraints arising
from the COVID-19 pandemic may result in a disruption of the food chain, an example being the African
Sahel region [65].
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3.3.2. Access

The accessibility factor in a country is associated with price dynamics; constraints on food supply
affect food prices, and households are restricted in their ability to access food in quantity and quality.

e  The impact on food access

Given the effects of a pandemic, the following scenarios may occur: food-producing countries may
face a scenario of uncertainty; health measures resulting from the COVID-19 pandemic are causing a
reduction in food supply and affecting prices.

The instability in the food supply has major implications for a national economy. In food-producing
countries, the instability of the food supply affects other sectors of society such as employment.
In this sector, small agricultural producers may see their income affected due to spatial mobility
restrictions. Households with low economic incomes may not be able to feed themselves with food of
an adequate quality, and their health could be affected due to an inability to acquire enough food [65].

3.3.3. Utilization

The diversity that a food system offers to a national economy results in a robust food system
because society can use varieties of food and generate healthy diets that subsequently strengthen
the immune system, an important aspect in the context of the COVID-19 pandemic.

e  The impact on food utilization

Given the effects of a pandemic, the following scenarios may occur: a greater reliance on
imported foods has been associated with the increased consumption of cheaper and more readily
available high-calorie/low-nutritional-value foods. Prioritization of commodity exports can divert
land and resources from traditional indigenous foods that are often superior from a nutrition point of
view [65].

People in food crises often have higher rates of underlying health conditions, including
non-communicable diseases and malnutrition (acute, chronic and micronutrient deficiencies), which
weaken the immune system and increase the risk of people developing severe COVID-19 symptoms [65].

3.3.4. Stability

Imports reduce the seasonal effect on food availability and consumer prices. Imports mitigate
local production risks. Global markets are less prone to policy- or weather-related shocks.

e  The impact on food stability

Given the effects of a pandemic, the following scenarios may occur: for net food-importing
countries, relying primarily on global markets for food supplies and open trade policies reduces
the policy space to deal with shocks. Net food-importing countries may be vulnerable to changes in
trade policy by exporters, such as export bans. Sectors at earlier stages of development may become
more susceptible to price shocks and/or import surges.

Growing fear in global markets could result in a severe decline in international financing
and portfolio outflows from food-insecure countries. As these countries often have limited fiscal
and external buffers, this trend could pose a significant risk to their governments’ ability to fight
the pandemic and maintain existing support to vulnerable households [65].

3.4. Global Food Security in the Context of the COVID-19 Pandemic

In this section, I would like to start with a question: is the increased appearance of viruses
closely related to food production and the profitability of multinational corporations? This approach is
currently the subject of intense debate [66].
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The novel coronavirus (COVID-19) emerged in the city of Wuhan, China. This country is the main
agri-food power on the planet. These facts affect the long-term plan established by the Chinese
government and its opening-up strategy. According to official data, since 1978, China has carried out
a reform policy and a step-by-step opening-up process that has accelerated the pace of agricultural
reform and development. In particular, in recent years, the Chinese government has prioritized
agricultural work, rural areas, and farmers by adopting a series of public policies [67,68].

Currently, China is the leading producer of grains, cotton, fruits, vegetables, meat, poultry, eggs,
and fish products worldwide and has successfully solved the problem of feeding its own population,
which represents 21 percent of the world’s total population [68]. Along these lines, China continues to
deepen supply-side structural reform in agriculture to develop the sector [69]. The goal is to increase
the production of high-quality products based on green and innovative production practices, projecting
the incorporation of new industries and new types of businesses [70,71].

This partly underpins Wallace’s description [66] of how capital logic directs China’s efforts
towards change because it has implications for the expansion of China’s agricultural border and its
industrial openness policy towards multinational food corporations. In the context of the emergence of
COVID-19, this strategy remains interesting because the expansion of the agricultural frontier implies
new functions for soil that was not previously used for cultivation, particularly under conditions of
intensive agriculture, according to the logic of capital.

An advancing agricultural frontier involves the agricultural colonization of new territories
and the possible loss of biodiversity as a result [72,73]. The sale of wild animals in Chinese markets
provides a clear picture of the impact of these policies as implemented by the Chinese government,
which likely triggered the COVID-19 crisis in Wuhan [74].

Although China represents only a portion of global food production, the effects of COVID-19 have
led to a series of containment measures, with collateral effects in the world. An example is the changes
in the dynamics of the consumption of goods in the United Kingdom that is affecting the supply
and prices [75].

These measures, such as social distancing, can negatively impact the work of small farmers due to
restrictions of spatial mobility that aim to reduce exposure to sources of infection. However, this lack
of mobility can reduce agri-food inventories globally and generate shortages in several crops.

Furthermore, this strategy of social distancing may negatively impact the population [76], since in
the context of a pandemic, the availability, accessibility, utilization, and stability of food could be
interrupted [75,77,78].

The populations of countries that experience economic slowdown are more affected by collateral
effects of measures to control the pandemic [79]. Countries in which poverty and hunger coexist
are highly susceptible to food insecurity, which will lead to a decline in health and will lower
the population’s resilience in a pandemic such as COVID-19 because people’s immune systems will be
weakened by poor quality diets and insufficient food.

According to [17], the economic consequences of the COVID-19 pandemic are political issues of
leadership and coordination. The loss of consumer and investor confidence are the most immediate
effects of the pandemic, but the deflation of asset prices, weak aggregate demand, the increase in debt,
and the worsening income inequality pose greater policy challenges.

An effective response to the economic consequences of COVID-19 will require not only active
and specific macroeconomic measures but also a series of corrective policies and institutional reforms
to build robust, sustained, equitable, and climate-friendly growth [17,80]. According to data from
the OECD [14] this year, the world’s economy will grow at a rate lower than 2.5%. The estimates made
by [17] are slightly more daunting. Figure 3 shows the growth of world GDP.
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A fall of one percentage point in global economic growth costs approximately 900 billion dollars
in lost revenue. Most forecasts have eliminated a trillion dollars of global income for this year, and if
growth falls to 1.7%, the cost of COVID-19 could reach 2 trillion dollars [17].

According to [81], a global economic slowdown of one percentage point could increase food
insecurity by 2%, or by about 14 million people worldwide, mainly affecting rural territories in
developing countries.
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Figure 3. World GDP growth 1995-2020. Source: [17].

The simulated poverty impact is sensitive to assumptions made about the duration of the pandemic
and transmission mechanisms. In these estimates, we assume the slowdown is caused by a temporary
paralysis of domestic economic activity in many countries. Impacts could be higher if the slowdown
involved the disruption of trade channels [14].

Figure 4 shows how the forecasts in cereal production have had a downward trend since 2018.
In a scenario of contraction of world trade flow due to the spread of COVID-19, the downward trend
would increase considerably.

Based on previous projections, if the spread of COVID-19 continues, the economic consequences
for the global food system this year could reach 0.3 trillion dollars, encompassing losses due to
the deceleration of the global agri-food trade flow (e.g., maritime, air, ground transport, agricultural
goods and services, and income reduction for small agricultural producers) [17].

The slowdown in the global flow of agri-food trade in a post-pandemic scenario poses a threat
before and after the world health crisis [83]. The reconfiguration of global marketing models will be
inevitable, and the restriction of spatial mobility will modify international food trade, defining new
technologies and new rules for food supply.
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Average
2014/15 -
2018119 2015/16 2016/17 2017118 201819 2019/20
Ratio of world stocks to utilization (%)
Wheat 35.2 33.0 36.2 386 36.2 35.9
Coarse grains 284 278 28.7 29.5 28.7 26.9
Rice 34.6 34.2 34.1 345 35.6 35.0
Total cereals 15 30.5 31.8 33.0 32.1 30.9
Ratio of major grain exporters' supplies to market requirements (%) ! 122.5 124.7 123.6 122.8 116.9 118.2
Ratio of major exporters' stocks to their total disappearance (%) 2
Wheat 19.1 18.0 19.8 21.0 17.8 16.2
Coarse grains o0 13.4 14.7 15.7 16.0 154
Rice 20.8 19.7 18.9 18.1 22.5 24.5
Total cereals 18.3 17.0 17.8 18.2 18.8 18.7
Annual trend
growth rate Change from previous year
2009-2018 2015 2016 2017 2018 2019
Changes in world cereal production (%) 1.8 -0.9 T 1.4 -1.8 s
Changes in cereal production in the LIFDCs (%) 27 -3.4 4.1 33 24 1.0
Changes in cereal production in the LIFDCs excluding India (%) 26 1.6 30 0.4 sks 1.1
Change
2 2020* over
2017 2018 2019 2020 2019+
Selected cereal price indices’
Wheat 133.4 148.5 142.9 150.2 -2.6%
Maize 146.3 155.9 161.2 161.7 1.7%
Rice 206.4 224.4 2235 226.5 2.0%

Figure 4. Global cereal supply and demand indicators. Source: [82]. Note: Utilization is defined as
the sum of food use, feed, and other uses. Cereals refer to wheat, coarse grains, and rice; grains refer to
wheat and coarse grains (barley, maize, millet, sorghum, and cereals NES). ! Major wheat exporters
include Argentina, Australia, Canada, the European Union, Kazakhstan, the Russian Federation,
Ukraine, and the United States of America; major coarse grains exporters include Argentina, Australia,
Brazil, Canada, the European Union, the Russian Federation, Ukraine, and the United States of America;
major rice exporters include India, Pakistan, Thailand, the United States of America, and Vietnam.
2 Disappearance is defined as domestic utilization plus exports for any given season. 3 Price indices:
The Wheat Price Index has been constructed based on the International Grains Council Wheat Price
Index, rebased to 2002-2004 = 100; for maize, the U.S. maize No.2 Yellow (delivered U.S. Gulf ports)
with base 2002-2004 = 100; for rice, the FAO Rice Price Index, 2002-2004 = 100, is based on 16 rice export
quotations. * January—February average.

4. Results and Discussion
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The analysis of the literature review and the information provided by international organizations
supports a slowdown in the global food system. UNCTAD and FAO pointed out that these changes
will deepen as the COVID-19 pandemic advances [17,82]. Months before the COVID-19 pandemic,
the global food system showed signs of a contraction in global cereal production (wheat, rice, and coarse
grains), as shown in Figure 4. This progressive drop in production because of the COVID-19 pandemic
was subsequently endorsed by the FAO [56]. The impact of the COVID-19 pandemic on the global food
system was further deepened by the global economic effects that affected various sectors (maritime,
air, land, tourism, and trade) [17,82]. The global agri-food system is affected by the mobility of each
national economy, which, in order to preserve national food sovereignty, has implemented public
policies to guarantee food supply in its territories; countries that depend on imports already have
restrictions on their food inventories, with risks to their food security [56,84].
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The global slowdown scenario proposed by [81] indicates that the world in the coming months may
face a situation of global food insecurity affecting all countries equally. A post-pandemic COVID-19
scenario will require coordinated action at the global level. FAO has taken the first step by suggesting
the implementation of regional policies for most of the countries that have vulnerable food systems,
considering the technical needs and climate change that shape food production [85].

As a viable option to face a scenario of food shortage in most importing countries, these countries
must develop policies that allow for a use of their natural resources with sustainability criteria.
The literature review indicates that most of these countries are biodiverse and possess a cultural
richness that can allow for the tracing of ancestral knowledge in the food context.

Megadiverse countries [86] and culturally diverse countries [87] will have the opportunity
to design and implement public policies that lead to the coordination of a regional food system
that ensures food sovereignty [51]. Local institutions with experiences of resilience (among poor
and indigenous populations) will have a greater capacity to construct strategies for securing the food
supply [51,57]. These countries contain 70% of the world’s biodiversity in only 10% of the Earth’s
surface. These countries are Bolivia, Brazil, China, Colombia, Costa Rica, Democratic Republic of Congo,
Ecuador, India, Indonesia, Kenya, Madagascar, Malaysia, Mexico, Peru, Philippines, South Africa,
and Venezuela [86].

On the other hand, exporting countries and their governments face the dilemma of either attending
to human life or helping the economic sectors [88]. A relevant element in the analysis is that the global
agri-food system must guarantee the supply of food to the world’s population. The countries that
depend on food imports during the COVID-19 pandemic are vulnerable because of the decline
in agri-food trade flows [82,89]. With the recommendation of social distancing and other health
measures [43], developing countries are seeing their food inventories decline and their economies
suffer from unemployment and reductions in household income.

In the context of social distancing, family farms throughout the world must face the challenge
of sustaining social networks (e.g., the purchase of goods and services and the sale of agricultural
products) that will allow them to develop their agricultural practice without problems if they want to
continue producing [44,90]. The internal resource mobilization of each country will be tested; even if
production continues, the mobilization of different agricultural items and the supply of resources
and food products will slow [91]. According to FAO, more than 40 countries, most of which are in
Africa, are experiencing an internal crisis of resource mobilization at critical levels, and food insecurity
is increasing due to the impact of climate change on food systems [82].

Not only African countries are suffering the immediate effects of the COVID-19 pandemic.
Fifteen countries in the Eastern European region have implemented restrictive policies on the export
of food products. The direct implication of this measure is that, if a trading partner suddenly
restricts food exports to a given country, the short-term impact on domestic food availability results in
shortages [92,93].

In Latin America, the COVID-19 pandemic has affected international trade, causing a drop of
more than —15 percent, this trade shock in Latin America has had negative implications for food prices.
The food prices in the months of February and March of 2020 increased 0.76% [94,95].

In the Southeast Asian and Pacific region, poverty will increase by 11 million people; the effect in
rural areas in terms of food availability, access, utilization, and stability will be greater [96]. The cases of
several Asian countries (Vietham, Malaysia, and Singapore) show how the policy of export restrictions
is generating a food inventory crisis in these countries [97].

Rural territories are an important part of the food system. The changes (restrictions on spatial
mobility, low economic incomes, and low food production) that small agricultural producers are
suffering are affecting food supply chains. These social actors are the basis of the food system. If they
are affected, the food system will cascade. Both exporting and importing countries must implement
policies to assist smallholder farmers to maintain the base of the food system in each of the functioning
national economies. FAO has argued that, in a continuing scenario of the COVID-19 pandemic,
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these actors are important for the strategic food system, even if we also consider a post-pandemic
scenario [94,95].

In summary, net exporting countries are facing the challenge of the COVID-19 pandemic by
identifying a strategic decline in the supply of food exports due to rising world food prices, which in
turn has negative effects on the trade policies of the national economies of partners (net importing
countries). The direct price effect of export restrictions can be particularly costly for many poor
countries that depend on imported food. The changing dynamics that the COVID-19 pandemic is
imposing globally could affect eating habits and consumer behavior. Exporting countries will see their
exports reduced and importing countries will see their inventories affected, but in turn local food
systems that have been forgotten will be promoted, generating new trade opportunities.

4.1. Post-Pandemic Scenario COVID-19 in the Global Agri-Food System

The COVID-19 pandemic is occurring in a highly developed capitalist context. It is known that
the capitalist system presents at least three general tendencies: expansion of the social division of
labor, the depth of social differentiation and inequity, and the development of productive forces [98].
The deepening and expansion of these three trends, 250 years after the birth of modern capitalism,
can be easily visualized in global production chains. If we pay attention to the pandemic, those trends
are expressed in multiple ways directly connected to the disease. They are manifested in the unlimited
and globalized expansion of production and the market, which manages to erase the natural barriers
that epidemics once contained [83].

The global food supply chain is linked to the transport network at a global level. If this network
slows down, the food supply will be affected [99]. This is precisely what is happening with the COVID-19
pandemic. According to [100], the aviation industry is in a state of shock. This constitutes an obstacle
to the food supply chain and its growth in the short term.

Global food supply chains five months after the detection of COVID-19 in Wuhan, China, began
to suffer the effects of strategies to contain the COVID-19 pandemic. Space mobility restrictions
are reconfiguring production processes globally. The use of information technology is intensifying,
projecting the phenomenon of telework as one of the most suitable options for the global food system
to remain active and functioning.

However, this new form of food marketing may be sustainable if food production is relevant
within the global agri-food system. Otherwise, in the short term, it will affect small- and medium-sized
farms. We are witnessing this crisis affect small agricultural producers. The developed countries have
a protective structure for family agriculture, but it does not work the same way for the undeveloped
countries, whose public policies scarcely support agricultural practice at the family level. FAO has
identified this problem, but it is up to governments, in times of the COVID-19 pandemic, to establish a
support structure for small-scale agricultural producers. It is necessary to include within the support
structure the creation and strengthening of information technologies. An example is the situation of
small agricultural producers in Africa, Asia, and Latin America, which have social networks but only
at the local level, the contact with other regions being limited, which guarantees the dynamism of
agricultural practices (for example, agricultural goods and services, the purchase and sale of food
products, and technical assistance services).

According to [83], it is estimated that, on the capitalist periphery, there are 85 million workers
directly employed in more than 3500 export processing zones located in 130 countries. The movement
of capital, goods, and labor forces brings countless unintended results, including the repercussions of
the health crisis.

4.2. Agricultural Globalization and Pandemic

First steps have been taken to respond to the COVID-19 pandemic [82], which translates into
active communication in each of the offices where the agency has representation, achieving flexible
contractual agreements to take advantage of logistics channels for delivery, so as to help and minimize
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exposure of staff and beneficiaries. The advance procurement of inputs (such as seeds and tools)
and pre-positioning is being worked on. Input packages are being developed to meet long-term needs,
and storage and logistics capabilities are increasing.

However, a few months after the pandemic, the relationship between health and economy covered
news and public policy: should the population be isolated to avoid contagion at the cost of ruining
the economy? Or should the economy be retained and the weakest members of the population
sacrificed? [83].

As neither of these two alternatives is viable in its most radical form in a globalized world,
the production, transport, and essential distribution of goods continue to work in combination with
different modes of confinement [83].

The health system at a global level has entered a crisis, particularly in those industrialized
countries such as Italy, Spain, the United States, the United Kingdom, Germany, and the Netherlands,
and this represents an economic obstacle for the agricultural marketing system to continue operating in
optimal conditions. The immediate consequences will be a poor food supply. This last point coincides
with the positions of [17,82].

The impact of disruption due to the pandemic will generate global uncertainty once the health
crisis is mitigated. Unemployment and hunger will remain. A new theory of food marketing should
be established on the basis of information technology, and teleworking and logistics structures need to
adapt to the new conditions of the world market.

Without even observing a slowdown in the health crisis, the case of India is evident. This country
is experiencing an interruption in its food supply chain. This interruption is characterized by a shortage
of labor and a decrease in demand [101].

The food supply chain includes all the steps needed to produce and move foods from field to fork.
These steps consist of agricultural production, storage and distribution, processing and packaging,
and retail and marketing, among others. Farmers, processors, wholesalers, transporters, and retailers
are some of the people involved in food supply chains [102].

The steps in the food supply chain are all connected. Changes to one step affect other steps along
the chain. In this sense, the variation in food prices in recent months has marked a negative effect of
the COVID-19 pandemic. The FAO food price index shows a decline that began in April and has been
on a downward trend since then [82].

An international indicator of the effects of the COVID-19 pandemic can also be seen in China’s
export balance, which has been reduced by more than 40 percent, generating a slowdown in the annual
growth rate. This can be seen not only in China but also in countries that sell to China [103].

The precariousness of the global aeronautical system is also a problem. We believe that the status
of the global food system may be negative [99,100]. The design of pandemic containment strategies
is important and must consider the food supply of vulnerable people. However, there is a global
lack of public policies aimed at family agriculture in non-developed countries that would allow for
the continuity of family agriculture in times of the COVID-19 pandemic.

To avoid the negative effects of the pandemic, most exporting countries are beginning to design
containment policies, such as the application of new non-tariff measures (e.g., sanitary or phytosanitary
measures), new economic incentives for farmers and workers in the agri-food system, the mandatory
implementation of biosafety measures for workers in the agri-food systems, the provision of information
technologies to farmers and workers in the agri-food systems to improve production and marketing
processes, and the facilitation of the movement of agricultural food products and of access by small-scale
producers to the market. Figure 5 shows the dynamics of the world population and the impact that
the COVID-19 pandemic has had through the global sanitary measures that have been implemented
for its containment and control—measures that are influencing global food security.
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5. Conclusions

Food security in a country depends on four elements: availability, access, utilization, and stability.
National economies play an important role in sustaining these elements. However, many times,
economic variables do not work in favor of a given country’s national economy due to the country’s
level of development.

The changes projected by international organizations in the level of GDP are relevant and point to
considering an economic slowdown for developing countries with implications for their agri-food
systems. However, the aggressive spread of COVID-19 is severely affecting developed countries, where
an agri-food slowdown scenario is possible.

Central, technologically superior countries with robust economies can assure a continuous
supply of food to their population. Meanwhile, technologically inferior and peripheral countries
with weak economies cannot assure their population a continuous supply of food. By this logic,
the global agricultural food chain plays an important role in providing food to both peripheral
and central countries with marked differences in their economies, but these conditions can be reversed.
In a post-pandemic scenario, the use of new technologies will be decisive in a new model of food
commercialization. The ways of producing food and distributing it will be configured to make supply
chains optimal and safe systems.

However, in a pandemic context, this scenario can change; the majority of megadiverse
and culturally diverse countries are peripheral countries with the capacity to build regional food
systems. The results of the presented analysis are preliminary and will depend on the duration of
the COVID-19 pandemic and its mortality rate.
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