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inputs around the world. Thus, the question arises that to what extent can the
food supply chain remain resilient to the effects of the pandemic? And, what
are the immediate and lasting resolutions? Importantly, the resilience of the
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1. Introduction

COVID-19 is a viral respiratory illness caused by a new strain of coronavirus. It

was erupted in Wuhan, China in December 2019 and reached a pandemic state
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(Butler and Barrientos, 2020), in February 2020, and has since become a major
worldwide human menace (Celik and Dane, 2020; Naja and Hamadeh, 2020).
Following its declaration as a Public Health Emergency of International Concern
by the World Health Organization (WHO) (Guan et al., 2020; Kapata et al,,
2020), the global spread of the outbreak has caused over 26 million cases and
874,157 deaths worldwide as at September, 26™ (WHO, 2020). To curb the rapid
spread, many countries enforced lockdown rules which have led to a deficiency
in the labor force, logistics uncertainties, and turmoil in the food supply chain
(Hobbs, 2020). These have posed significant risks to food security and nutrition
of millions of people worldwide, majority of which were already experiencing
famine and malnutrition. Unless immediate action is taken, a global food emer-
gency will occur (Amjath-Babu et al,, 2020; OECD, 2020a; United Nations, 2020a).
Moreover, international relationships have gone far beyond the agri-food sector’s
labor force (Stephens et al., 2020).

Food production requires the use of inputs such as seeds and fertilizers (OECD,
2020b). However, there are difficulties in international shipping, cross-border,
and movement restrictions in various countries (Devereux et al., 2020). Univer-
sally, food production and consumption are gaining more attention with anxiety
in production compared to the worldwide demand for food (de Paulo Farias and
de Araujo, 2020). Additionally, the COVID-19 pandemic has endangered the
production chain and has put nations on high alert for a possible food supply
disaster in the world. Food supply chains in developing countries have been
greatly affected, inadequate health services, labor-intensive agriculture, logistic
ambiguity, among others (OECD, 2020b). According to Ivanov and Dolgui
(2020), the supply chain from every angle has been affected, especially the chains
of fresh vegetables, fruits, bakery items, perishable goods, and food grains. Major
disturbances in the food supply chain triggered by the coronavirus pandemic
have worsened the acute glitches of starvation, malnutrition, and food waste
(Lal, 2020). Vulnerable food-dependent developing countries are expected to
experience the ugliest impact of food supply disruptions, particularly in the area

of cereals, meat, and fresh fruit, etc. (Espitia et al., 2020).

2. Food Supply Chain and COVID-19

According to (Gerefti, 2020), global supply chains have rapidly become a new
slogan in public awareness. Liu (2020) introduced a commentary on COVID-19
and the food system and reported that food supply has been disrupted by
COVID-19. Updates by mainstream media showcasing the inadequacy of food
access during the pandemic (Bakalis et al., 2020) have triggered incessant wor-
ries, thereby causing superstores and grocery stores to be out of products due to
panic buying. Notably, all sectors are connected through a network of supply
chains and logistics (Figure 1). The pictorial diagram demonstrates the chain to
which food from the farm ends on the table. This chain includes the connection

of raw materials by producers, processors, distributors and consumers. Thus, a
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Figure 1. The global food supply chain disrupted by COVID-19.

disruption in one of these constitutes a negative effect on the other. For example,
the emergence of the COVID-19 pandemic shrunk the global manufacturing
output by 20 percent in April 2020 compared to the same period of the previous
year, thereby accelerating an already declining trend (Me & Fu, 2020). The
World Bank, International Monetary Fund, and the World Economic Forum
have indicated a probable economic recession due to a rapid decline in economic
activities (Singh et al,, 2020). Lockdown measures affected different supply
chains, leading to lower economic growth or an expected economic recession.
Recent reports and observations in world economies have evidenced a rapid de-
terioration of several businesses and economic indicators, including global GDP
as a result of the pandemic. Although the Coronavirus was first reported in East
Asia (China), the impact is mostly felt in Sub-Saharan Africa already troubled
with food insecurities, poor infrastructures and economic decline (Figure 2).
Deep global economic shocks caused by COVID-19 will impact the cash flow
and financial liquidity of producers, small and medium agri-businesses to finan-
cial institutions, due to inhibited production capacity, limited market access, loss
of remittances, lack of employment, and unexpected medical costs (United Na-
tions, 2020b). Importantly, food supply chains are not exempted from these
turbulences. In fact, since the beginning of the pandemic, the coronavirus has
transformed dramatically in terms of availability to food, food accessibility, food
loss, and waste (Aldaco et al., 2020).

Agricultural production has been affected by bottlenecks in inputs, particu-
larly employment. Some agricultural sectors are more dependent on periodic

employment than others, and restrictions on people’s movement have limited
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Figure 2. The impact of COVID-19 on gross domestic product. source (World Bank,
2020a).

access to seasonal labor for planting and harvesting in the vegetable and fruit
sector in numerous countries (OECD, 2020b; Poudel et al., 2020). Recent agri-
cultural performance and urbanization across the world have resulted in a com-
plex food supply chain, frequently requiring long transportation of raw materials
including staple food commodities such as maize, wheat, soybeans, corn, and
oilseeds, as well as causing sustainable environmental challenges in addition to
worsening in quality (Bakalis et al., 2020). From the onset of the supply chain,
every part can experience disruptions, starting from the farmer to consumer
(Deaton and Deaton, 2020). The implications of coronavirus on the food supply
chains have been so grave on the least developing countries more than anywhere
else (Udmale et al., 2020).

3. Supply Chain Resilience

Supply chain resilience is an adaptive capability that enables the preparation for
unforeseen events, how to recuperate from breakdowns, and continue opera-
tions as expected (Chowdhury and Quaddus, 2017; Simba et al., 2017; Darren
Briggs, 2019). Resilience is presently increasing the anxiety in the supply chain.
To this effect, Pires Ribeiro and Barbosa-Povoa (2018) cautioned the ability to
use effective means to support resilient supply chain decisions. Folke (2006) ex-
plained the need for suppleness and adaptability, as well as market absorption
and ecological shocks leading to an operative food supply chain. One of the big-
gest challenges to the crisis is the development of food systems that are suffi-
ciently resilient to continue operations. The term food system resilience has been
introduced by (Bakalis et al., 2020; Tendall et al., 2015) as the capacity overtime

of a food system and its units at multiple levels, sufficient provision, appropriate
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and accessible food to all even during uncertainties. During this pandemic, most
decision-makers concentrate on the steadfastness of the supply chain, especially
its adaptability in providing what is demanded in the frequent food purchasing
style (Hobbs, 2020). Golan et al. (2020); Ivanov and Dolgui (2020) evidenced the
impact of COVID-19 on the food supply chain and indicated that the pandemic
rate of impact is unparalleled to the global supply chain’s resilience. They also
postulated the supply chain’s ability to absorb and withstand difficulties, is es-

sential to safeguard its performance and success.

4. Emerging Challenges

The COVID-19 came at a time when food and food security systems were al-
ready under stress. Conflicts, natural disasters, climate change, intercontinental
pest, and plague arrivals preempt the pandemic, and they are already under-
mining food security in many contexts (United Nations, 2020a). For instance, in
East Africa, people are facing a “triple menace” of mutually exacerbating disas-
ters, as ongoing heavy rain hampers attempts to deal with swarms of locusts in
the midst of the COVID-19 outbreak (IFRC, 2020a). Meanwhile, the worst lo-
cust crisis in decades threatens crops heading into the harvest period as expe-
rienced recently in Kenya (IFRC, 2020b).

As well as the delay in vaccine development and the remoteness of clinical
treatment has worsened the situation. The pandemic has put unexpected pres-
sure on food systems, creating many immediate challenges. What is remarkable,
is the rate at which supply chain actors have been able to reorganize themselves
to ensure the continued availability of food in the least developed countries.
However, there are still some bottlenecks, and some new disturbances may ap-
pear as COVID-19 continues to spread (OECD, 2020b). One of the main chal-
lenges shaped by the coronavirus pandemic is the difficulties for urban dwellers
to access fresh and nutritious food and at affordable prices. The situation is ex-
acerbated by a lack of infrastructure and weak institutional support (Lal, 2020).
Also, the pandemic has the potential to affect the smooth transport function
among the stages of the food supply chain.

COVID-19-related diseases have limited the availability of skilled personnel in
the transportation sector along the food supply chain. (Deaton and Deaton,
2020) elaborated that, the supply chain includes inputs in the field, storage,
manufacturers, distributors, and retailers. Since one-third of the world’s popula-
tion is on lockdown, global food security warnings have emerged. The outbreak
has aggravated boundless food uncertainty worldwide and threatens to create
long-term malnutrition and bad health consequences (Zimmerer and de Haan,
2020). At the community level, the availability and access to food have worsened
due to difficulties in transportation, distribution, and delivery. Many lockdowns
have resulted in an unwanted consumer disturbance because of inadequate
market supply (Heck et al., 2020). Consumer behaviors have also changed (Naja

and Hamadeh, 2020) with an overwhelming impact on the food system (Ragasa
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and Lambrecht, 2020). The World Food Crisis Report estimates that 135 million
people were food insecure in 2019. However, recent World Food Programme
(WEFP) projections indicate that, due to economic impacts and disruption of the
supply chain associated with COVID-19, this number could double in 2020 to
265 million (Hailu, 2020).

Millions of people affected by the COVID-19 crisis are not as a result of the
virus itself (infection, disease, or death), but from loss of income and purchasing
power, associated with the closure of institutions imposed by national/local gov-
ernments (Béné, 2020). The Organization for Economic Cooperation and De-
velopment (OECD) and the Food and Agriculture Organization (FAO) have de-
veloped a scenario that explains how the COVID-19 pandemic could lead to a
historically significant market shock. In this scenario, agricultural prices includ-
ing food, raw materials and beverages, fell sharply in response to the COVID-19
reduction in disposable income, particularly in low-income countries (Figure 3).
The figure describes the effect of the pandemic on the decline of agricultural
prices following the disruption in the supply chain from food production to dis-
tribution channels, resulting in consumers demanding less as observed during
the lockdown period globally. This also resulted in food glut where farmers in
lower income countries lack storage facilities to extend the shelf life of their
produce. As also reported, this unprecedented loss of purchasing power, con-
sumer consumption of food will decline despite lower corresponding prices
(OECD & FAO, 2020). Before the pandemic, extreme weather conditions among
other factors have already been plaguing food security in the Middle East and
Northern Africa, Sub-Saharan Africa, Latin America, and South Asia (Figure 4).
Unfortunately, the ongoing economic crises in Venezuela, Haiti, Sudan, and
Zimbabwe have affected food security in those countries. More so, about 71 to
100 million people have been pushed into extreme poverty with South Asia and
sub-Saharan Africa prone to the hardest hit (Me & Fu, 2020; Udmale et al.,
2020).

100.0 —&—Food ~ll—Beverages Raw materials

90.0

PRICES

80.0

Figure 3. Monthly agricultural prices indices of food, beverage and raw materials. Source
(World Bank Group, 2020).
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Figure 4. People in the food crisis by region in 2019 (before COVID-19).
Source (World Bank, 2020b).

5. Solutions and Suggestions

Enhancing the resilience of the global food supply requires everybody in the
supply chain to understand the intricacies of the system to be able to respond to
and recover from unforeseen events (Darren Briggs, 2019). To avoid massive
food shortages, countries must maintain food supply chains. In line with this,
FAO proposes specific strategies, such as expanding emergency food assistance
programs and providing immediate assistance to small agricultural production
farmers’ via e-commerce promotion (Galanakis, 2020). The food supply system
will also need to consider items that can be stored and be refurbished safely.
More so, the mobilization of food banks, NGOs, community groups, and private
food charities (with families staying at home) during the closure period can also
help in this direction (Galanakis, 2020). Furthermore, there is a need for more
robust balanced diets while reducing food waste along the supply chain and
promoting the growth of local agricultural capacity through home gardening
and urban farming (Lal, 2020). Strengthening storage, processing, and distribu-
tion of food commodities is also vital in mitigating the food and nutrition inse-
curity during the current crisis (Farrell et al., 2020).

Additionally, farmers need assistance to boost their productivity and facilita-
tion of the products (Lawson-Lartego and Cohen, 2020), for instance, through
e-commerce networks. Effective execution of short food supply chains during
lockdown can provide a supplementary mechanism to address food resilience,
(Bakalis et al., 2020). Importantly, policymakers need to also carefully consider
the comprehensive consequences of export control measures and restrictions in
regional cross-border trade. In the short term (the next 12 months), farmers
need to reliably obtain seeds and other production inputs to ensure the food se-
curity of their families (Heck et al., 2020), and further provide short-term sup-
port to producers in a way that ensures that optimum productivity is main-
tained. The representatives of countries in the food chain should help deal with
short- and medium-term challenges without compromising long-term policy
objectives (OECD, 2020a). For example, some EU governments are already
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supporting farmers, and fruit and vegetable traders by implementing ad-hoc
measures that block work maintenance; tax relief and reduction of fines; and
temporary credit facilities to accommodate the liquidity problems related to the
coronavirus crisis (European Parliament, 2020). To facilitate these measures, on
15 April, Parliament’s agriculture committee welcomed the Commission’s plans
to help the agri-food sector with more targeted action such as provision of pri-
vate storage, activation of the crisis reserve to help struggling agricultural sectors
to ensure adequate long-term budget support in the post-COVID period. The
provision of more flexible and simplified European agriculture reallocation of
unused agriculture funds to fight the effects of the crisis in rural areas through
access to loans or guarantees at favourable conditions at very low interest rates
or favourable payment schedules to cover operational costs of up to €200,000.
Furthermore, on 19 June, Members of European Parliaments (MEPs) increased
the crisis support for worst-hit farmers and small and medium-sized enterprises
in EU countries dealing with farm food from the EU rural development fund.
Farmers and small farm food companies could receive up to €7000 and €50,000,
respectively. However, exchange information exchange to ensure smooth pas-
sage will be provided to seasonal workers who are crucial for planting, tending

and harvesting (European Parliament, 2020).

6. Conclusion

As it is uncertain the end of the pandemic, coronavirus continues to threaten
people’s lives and the global economy. Until a vaccine is developed, the bearing
of COVID-19 continues to be felt among the people. Despite the drop in prices
of agricultural commodities, the spread of COVID-19 continues to threaten the
global food supply chain with the disruption on the economy sectors, extreme
constraint in the access of food, shortage of farm labor, fear of moving from one
place to another, among other constraints. Although many countries have
adopted policies to reduce the impacts of the pandemic on the performance of
the food supply chain, significant problems still exist. Numerous studies bring
out ideas that can directly or indirectly contribute to mitigating the damage
caused to the supply chain (e.g., the EU commitment to support producers with
production inputs, and other essential materials). Nonetheless, it is generally ac-
cepted that the coronavirus implications will have both short- and long-term ef-
fects especially developing countries suffering from extreme poverty, food crisis,
diseases, etc. In this regard, FAO and IFAD are on the mission to find an urgent
plan to assist troubling nations. The authors also believe that more studies are
needed that need to focus on, how to enhance the resilience of smallholder’s
farmer to recover, especially in developing countries, as well as how to guide

food systems to be more sustainable and resilient to future disasters.
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