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 مهخص انبحث:

حصف ْذِ انذراست حأثيزاث فيزٔس كٕرَٔا انجذيذ عهى عًهيت سهسهت  هذف انبحث:

 انخٕريذ نصُاعت الأغذيت في انذٔل انًخقذيت

صُاعيت ٔحى حصُيفٓا إنى  ثيقالا 15حى إجزاء ححهيم عهى  منهجية انبحث:

يٕضٕعيٍ رئيسييٍ: حأثيز كم يزحهت ، ٔانخأثيزاث انعايت عهى جًيع انًزاحم ، ٔكم 

يُٓا يقسى إنى يٕاضيع إضافيت. يخى دعى انًزاجعت انًُٓجيت بشكم أكبز يٍ خلال 

 انًقابلاث انشخصيت يع انًخخصصيٍ في انصُاعت.

ّ َحٕ انخٕطيٍ ، ٔانخزكيز عهى يخاطز حظُٓز انُخائج أٌ انشزكاث حخج نتائج انبحث:

انًٕرديٍ يٍ انذرجت الأٔنى ، ٔانخجارة الإنكخزَٔيت ، ٔحغييز سياساث انًخزٌٔ 

انخاصت بٓى ، ٔحقييى يصادر انخٕريذ انبذيهت لإدارة الاضطزاباث انخي حسببج في 

 .COVID-19عًهياحٓى انخجاريت ٔسظ حفشي 

لاْخًاو نحًايت الإيذاداث انغذائيت يٍ يٕصى بإيلاء انًزيذ يٍ ا تىصيات انبحث:

الاضطزاباث ٔحعزيز حصًيى سهسهت انخٕريذ انغذائي في انًسخقبم. كًا يُبغي ححسيٍ 

انًزَٔت في سهسهت الإيذاد انغذائي في انًسخقبم. يًكٍ نشزكاث سهسهت انخٕريذ اسخخذاو 

 COVID-19الإجزاءاث انًضادة انٕاردة في ْذِ انذراست نهخخفيف يٍ حأثيز 

 ٔححقيق أقصى اسخفادة يٍ ْذا انٕباء.

 يذاد، سهسهت انخٕريذ ، انهٕجسخياث ، سهسهت الأ COVID-19 انكهمات انزئيسية:

 تانغذائي
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Abstract 

Significance: This study represents a pioneering effort to unveil 

the consequences and effects of COVID-19 on the food industry 

in developed countries.  

Research Aim: This study describes the influences of the novel 

Coronavirus on the supply chain process of the food industry in 

developed countries. 

Research Methodology: An analysis was conducted on 15 

industry articles and categorized into two major themes: the 

effect of each stage, and the general effects on all stages, each is 

further subdivided into additional themes. The systematic review 

is further supported by international case studies. 

Research Findings: Results show that firms are moving to 

localization, focusing on tier-1 supplier risk, e-commerce and 

changing their inventory policies, and evaluating alternative 

sources of supply to manage disruptions caused to their business 

operations amid the COVID-19 outbreak. 

Research Recommendations: It’s recommended to pay more 

attention to protect the food supply against disruptions and to 

strengthen the design of the food supply chain in the future. Also, 

resilience in the food supply chain should be improved in the 

future. Supply chain firms can use the countermeasures provided 

in this study to mitigate the impact of COVID-19 and make the 

best out of this pandemic. 

Keywords: COVID-19, Supply chain, Logistics, Food supply 

chain 
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1. Introduction: 

Over time, the world has faced many diseases and unanticipated 

catastrophic events that are deeply affecting the living way. Such 

events are usually termed disruptions with varying intensity. The 

impact of such outbreaks is more severe because of their 

distinguished features including demand and supply, long-term 

disruption, and impacts on the infrastructure (Ivanov, 2020). In 

December 2019, an unmatched outbreak of unknown pneumonia 

emerged in Wuhan, China. This was later announced by the 

World Health Organization (WHO) as a new coronavirus disease 

(COVID-19). Governments have responded rapidly to reduce the 

dual crises of public health & economic fall that the pandemic 

has caused. Borders have been closed, paralyzing global trade 

and migration, billions of people have been socially isolated, 

changing work patterns, production & consumption, and many 

people have been laid off and required economic motivation at 

historically unseen levels (Evenett, 2019). Unlike many extreme 

events (earthquakes, wildfires, etc.) the impacts of COVID-19 

are geographically spread in their nature and have shown the 

weakness of the global economy in physical & human terms. 

Now, COVID-19 makes governments & firms strengthen their 

capacity to cope with extended economic self-isolation periods 

(Hobbs, 2020). Since 1980, the world’s manufacturing 

production has been more structured to be known as global 

supply chains (or global value chains). Raw materials and 
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intermediate goods are now frequently shipped around the world 

many times before final products are exported to final consumers. 

China has become the most vital link in many global supply 

chains as a large customer of global cargo, a primary 

manufacturer and assembler, and a major consumer marketplace 

(Lin, 2020). While it is still too early to rightly quantify the 

effects of supply chain disruptions provoked by the pandemic. 

COVID-19 could be the straw that breaks the camel’s back of 

economic globalization.  This research has addressed the 

following problem: “To study how the COVID-19 pandemic is 

disturbing the global food supply chain and how it responded to 

the pandemic in developed countries”. 

2. Literature Review 

A crisis is an unpredictable event that has potentially negative 

effects on a business’s ongoing growth, operations, reputation, 

profitability & survival (Rustici, 2020). Crises can arise 

internally from management failures or externally from the 

environment. (Hobbs, 2020) stated that pandemic outbreaks 

create a demand-side impact on food supply chains, including the 

consumer’s panic buying behavior. COVID-19 has put 

production on hold and the demand has fallen for specific 

products. Especially, the food industry has been reduced by about 

80–100% in sales due to the lockdown (Sheth, 2020). The inflow 

of cash for retailers has suddenly stopped, which led to a 

slowdown in cash rotation except for suppliers with essentials 
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(Fantozzi, 2020). Laborers were stuck in lockdown due to this 

pandemic outbreak. This shortage has created a disaster in goods 

production & delivery of finished goods. In times of crisis, the 

issue of a safe supply of necessities and ensuring food security 

became the most important (Ivanov, 2020). (Kilpatrick, 2020) 

suggests long-term political measures to ease recovery and 

growth. Supply chain disruptions are defined as “unplanned & 

unanticipated events that disrupt the normal flow of goods and 

material in a supply chain and, as a consequence, expose firms to 

operational & financial risks” (Fantozzi, 2020). A disruption can 

affect the other supply chain elements (upstream or downstream) 

functionality. A study discussed that the effect of COVID-19 is 

an enormous disruption to global value chain management 

(Ivanov, 2020). This pandemic has sharply reduced the exchange 

rates, and commodity & energy prices of developing economies 

(Handfield et al., 2020).  

As the food supply chains are becoming increasingly complex 

because of globalization, the risk mitigation measurements have 

to be proactive for effective operations management (Sheth, 

2020). Globalization is the thickening of cross-national 

interactions that promote the global integration of social, 

economic, ecological, political & technological processes on 

global or local levels. New research suggests that COVID-19 is 

influencing trade, financial flows, business structures & 

strategies (Enderwick & Buckley, 2020). Since the 1980s, many 
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governments reduced tariff protection & subsidies, privatized 

public assets & promoted foreign direct investment (Dhir et al., 

2020). Global supply chains have facilitated an important shift in 

manufacturing with workers in developing countries that 

produced about 50% of the value of global manufacturing 

exports by 2015 (WTO, 2020). Multinationals rely on 2 methods 

for accessing global supply chains. First is foreign direct 

investment via subsidiaries. The second is signing different 

contracts with suppliers. Most of the value-added preproduction 

(R&D and design) & postproduction (marketing, distribution & 

logistics) segments are retained in developed countries with 

developing countries specialize in the lower value-added mass 

production segment (Kumar et al, 2021). Empirical signals of the 

production across borders involve “high cross-border mergers & 

acquisitions; rise multinational ownership of capital shares & 

spread of cross-border strategic alliances of all sorts” (Ivanov, 

2020). The global export of manufacturing came from China, 

which increased from 8% in 2003 to 19% in 2018. (Free & 

Hecimovic, 2020). Now, China produces about 30% of 

manufactured goods (Rustici, 2020). Now, the annual sales of 

multinational companies represent 50% of the global GDP (Lin, 

2020). Uncertainty & high risks of COVID-19 highlight the need 

to evaluate its lasting effects on the food supply. It has become a 

challenge for supply chain management at all levels. Little 
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business research has shown the potential effects of global 

challenges like COVID-19, so further research is needed. 

3. Research Model 

3.1 Research Variables: 

This research aims at describing the following simple hypothesis:  

 Independent variable: 

COVID-19 

 Dependent variable: 

Food supply chain 

 

 

 

Research Hypothesis: 

Previous research has proposed that the nature of cooperation & 

integration in the global economy are shaped by crisis events 

such as the world wars, the great depression & the global 

financial crisis. Now, COVID-19 can shift debates on the global 

food supply chain and has the potential to strengthen & reverse 

processes. This study represents an effort to show the 

consequences of COVID-19 on the food supply chain disruption. 

This study developed the below hypothesis: 

 H1: The COVID-19 pandemic negatively affected the 

food supply chain in developed countries. 

 

 

COVID-19 

 

Food 

supply 

chain 

H1 

Figure 1: Theoretical Framework 
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4 Research Objectives: 

 To study the effect of COVID-19 on the global food supply 

chain. 

 To discuss how food supply chains can be viewed in the post-

pandemic era in developed countries. 

5 Research Methods:  

This study is a descriptive study that was made to describe the 

correlation between COVID-19 and food supply chain 

disruption, which used qualitative methods: 

 Qualitative methods: Semi-structured interviews were used to 

allow for open-ended responses from participants for more 

information & to allow them to open up to sensitive issues in 

much detail. Also, 2 case studies were used.  

5.1 Data Collection Techniques: 

 Secondary data are important for local, public & semi-public 

organizations to reach objectives correctly. Some specific 

variables are identified linking the domains, which have been 

collected by official international organizations like the UN 

websites, and social media. 

5.2 Sample size & Data Interpretation: 

A systematic review is a comprehensive summary that attempts to 

identify, select and synthesize all related evidence to provide an 

unbiased overview of the selected topic (Norris et al, 2021). A 

systematic review was selected for this study to understand the 

multitude of responses from global food firms during the initial 
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countermeasures of COVID-19, as two major countries were 

selected China & Canada, due to their prevalence in the food 

industry. All articles were reviewed and selected based on their 

applicability to the aim of the research. Applicability was 

determined either from the title of the article or from a precursory 

scan of the article’s contents, so a total of 60 articles were 

collected. 45 were removed from the analysis because they 

focused on the overall effects on the industry, and the other 15 

articles were reviewed again. Then an interview request was sent 

to industry professionals to provide a deeper understanding of the 

operational changes and the thought processes behind the 

decisions, and 3 responses were received. 

6 Supply chain & its disruption: 

Crisis events often have negative impacts on businesses through 

reducing demand and revenue, supply & resource shortages, 

increasing costs & disruption of normal operations & employee 

layoffs. The supply chain is the network of organizations that are 

connected upstream and downstream by implementing various 

processes & activities to deliver a product or service to the 

consumer (Alsuwailem et al, 2021). Supply chain disruptions are 

defined as “unplanned and unanticipated events that disrupt the 

normal flow of goods and material in a supply chain & as a 

consequence, expose firms to operational & financial risks” 

(Yang. Y et al, 2020). Crisis events reported in the food industry 

include epidemic diseases, such as SARS and the avian flu, 
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financial & economic crises & terrorist events, such as the 9/11 

attacks (Yang. Y et al, 2020). About 94% of Fortune 1000 firms 

have undergone COVID-19-driven disruption (Fortune, 2020). 

The impact of COVID-19 creates a sequential effect that extends 

through many sectors (buyers, distributors, suppliers) in the 

supply chain. There has never been such a period when supply 

chains were under massive pressure because of lockdowns & 

policies introduced by governments worldwide restricting the 

free flow of goods and services (Ivanov, 2020). Businesses had 

to suspend the raw materials’ flow because of the country-wide 

lockdown, which has led to a big issue for manufacturers and 

their logistics departments.  

As industries become more complex and the market more 

mature, a transfer from a traditional stage to a transitional stage 

competition can be noted. The food industry, in particular, has 

encountered around an 80–100% cut down in sales because of the 

lockdown (Magzter, 2020). COVID-19 has paused production 

and the demand has fallen for specific products. The inflow of 

cash for retailers has suddenly stopped, which led to a slowdown 

in the cash rotation except for the suppliers with essentials. But 

some recent studies argue that COVID-19 is a motivation for 

firms to reconsider their existing supply chain strategies and 

short-term procedures can be executed to respond to or reduce 

the immediate challenges (Ivanov & Dolgui, 2020; Ivanov and 

Das, 2020). (Ivanov, 2020) said that firms may face the supply 
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chain disruptions caused by COVID-19 by concentrating on tier 

1 suppliers only. As firms should work with them to understand 

the inventory level and production orders to respond to any 

changes and adopt new digital approaches to clarify the supplier 

network to gain visibility of the major components’ supply chain. 

Also, businesses need to find substitute sources of supply such as 

working with secondary suppliers to determine additional 

inventory and capacity (Ivanov and Dolghi, 2020).  

6.1 Food supply chain: 

 

Figure 2: Food supply chain, source: (Kamilaris, 2019) 

A food supply chain is known as “a series of links and inter-

dependencies from farms to food consumer plates, embracing a 

wide range of disciplines” (Alsuwailem et al, 2021). Thus, food 

proceeds from food creators to consumers through the following 6 

stages: providers, producers, processing, allocation, retailing & 

consumption. The food industry is a collection of contextual & 

evolving social practices in social, cultural & political terms, 

including food production & consumption (Alsuwailem et al, 

2021). Many external factors can affect food sales: national 



 

THE EFFECT OF THE COVID-19 PANDEMIC ON FOOD SUPPLY CHAIN … 
   Eman Hamdy Abd EL-Kader 

 2222اكخٕبز  -انًجهذ انثانث عشز                                                                     انعذد انزابع 

   122 

 

 

 

 

economic conditions (e.g., GDP, unemployment rate & interest 

rate); national social-demographic characteristics (e.g., population); 

weather; time (of a day/ week/ year); events; government policies; 

and various crises (e.g., diseases) (Huang, 2021). Food supply 

chains consist of many interdependent procedures and operations, 

such as supplier, distribution center, food processing & consumer 

handling to deliver food products from suppliers to the end 

customer. Food production usually could be limited by low 

technology levels. So, digital innovations in the food industry can 

be the link between global innovations & the food industry. To 

assure food security, food production continuity & the availability 

of ingredients are vital (Alsuwailem et al, 2021). Customer demand 

analysis is critical for the food service industry, given the 

perishability of related products and services. Forecasting trends 

and exploring the characteristics that affect consumer demand can 

inform strategic planning and marketing. Such information can 

facilitate food service-related policymaking and evaluation among 

governments & other public sectors.  

The food industry, from farms to shops is one of the industries 

that have to continue its operations because of the necessity to 

serve the nations and fulfill basic needs. From a strategic 

perspective, the changes in the food industry have been one of 

the longstanding interests of the empirical literature highlighting 

various stages of maturity & complexity in the competition 

(Barrett et al., 2020). This raises competition in both upstream 
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(i.e., cargo procurement) and downstream (e.g., retailing) 

segments of the supply chain (Huang, 2021). Value creation in 

the food industry is known as "the ability to economically add 

value to a product by changing its characteristics to meet the 

market’s requests via 2 main activities: innovation & 

coordination" (Barrett et al., 2020). Innovation means 

concentrating on improving current processes, products, 

procedures, and services or creating new ones. This occurs 

usually, in markets where innovation defines the success or 

failure of a product (Barrett et al., 2020). Coordination includes 

the arrangements or agreements between firms about some 

activities and/or initiatives in the value chain. The food sector 

hasn't been considered in the literature regarding the impacts of 

the main crisis, as it has been traditionally accounted for its 

characteristics, and can absorb and simplify external shocks 

(Barrett et al., 2020). Food supply chains are examples of 

networks that can contain the economic impacts of the current 

pandemic due to their ability to quickly adapt to dramatic 

environmental changes to react to unprecedented shifts in supply 

and demand (Yang, 2020). 

6.2 Food supply chain & COVID-19: 

The virus has spread fast and reached the whole world in less 

than a year of its first outbreak. Turning the whole globe on its 

head, it was expected that this mortal virus may be as contagious 

economically as it is medically (Handfield et al., 2020) requiring 
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collective action to beat it. Food supply chains and food 

industries are in a danger due to the global crisis as COVID-19 

has impacted the food business sector. There is a challenge in the 

post-COVID-19 crisis to provide food & services to the citizens 

through food supply chain systems & re-strategize the supply 

chain (Yang, 2021). During pandemics, it is difficult to deal with 

the demands of consumers, solve food production problems due 

to lockdowns, work with minimum labor, and avoid 

transportation disruptions (Alsuwailem et al, 2021). It was 

expected that COVID-19 will adversely affect the food supply 

chains from the production point to the consumption point due to 

the restrictions imposed on transportation that will challenge the 

food supply chains and negatively affect both the producers & 

consumers (FAO, 2020). There has already been a continuous 

challenge in rising market efficiencies for different agrifoods in 

emerging economies (e.g., Alsuwailem et al, 2021). The 

pandemic’s destructive impact has been more damaging to less 

developed countries & weak and marginalized communities 

(Shadmi et al., 2020). The pandemic resulted in fewer 

commercial passenger flights and higher freight costs because of 

lower trade volumes since most of the planes were stopped, 

which made barriers to exporting perishable food products like 

fish, vegetables & fruits (OECD, 2020). COVID-19 has severely 

affected the food sector through new buying behavior, raising the 

price of inputs, raising inputs price & the lack of food. The 
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effects are expected to be greater as compared to any other 

outbreaks such as 2003 SARS (Barrett et al., 2020). In Brazil, 

food price is different among regions affected by COVID-19. 

The tomato price has raised by 66.91% & of onions by 101.53%. 

Cancellation of passenger flights & travel bans has limited the 

availability of air cargo while urgent shipping of essential goods 

has increased demand resulting in rises in the price of air cargo 

(compared to October 2019, air freight costs raised by 30% 

between China & North America and by +60% on some Europe-

North America routes) (Huang et al, 2021) with a raise in the 

delivery times. Critical shipping ports reported drops in cargo 

between 10%-20% in Feb 2020 (Dorcheh et al, 2020). Over 50 

countries have changed port protocols (i.e., port closure & extra 

documentation requirements. Many shipping containers were in 

Chinese ports, and restrictions on movement have led to their 

shortage & a rise in their price. Lockdowns affect the food import 

& availability of labor to unload ships at ports (in countries less 

automated) or raised costs due to protective measures for 

workers. The production process has been consolidated globally 

in countries like China or other low-cost economies such as 

India. COVID-19 has threatened the firm’s continuity plans. 

There is a huge disruption in tier 1 suppliers, and they are 

suffering to rebalance their short-term sourcing decision. Firms 

should work on an approach that will help them administrate the 

impact of COVID-19. The procurement teams are working hard, 
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but the danger is pressing and there is an opportunity that the 

contracts would be delayed or terminated. Because contractors 

and supplying firms couldn't fulfill their contract requirements 

due to the shutdowns (Shadmi et al., 2020). 

7. Case studies: 

7.1 China case study of hog: 

Reason: A simulation study was made by (Wang et al, 2020) to 

analyze the effect of short-term supply chain disruptions from 

COVID-19 on China's hog market. The dynamic cycle of the hog 

contains 4 stages: hog production, pork inventory, international 

trade & pork consumption. The below variables have been used: 

 1
st
 variable: COVID-19 

 2
nd

 variable: the hog 

markets 

 3
rd
 variable. live hog 

price 

 4
th
 variable: consumption 

demand 

 5
th
 variable: breeding 

stock 

 6
th
 variable: net import 

 7
th
 variable: pork 

inventory (demand gap) 

Results: Chinese hog market dynamics have been simulated for 5 

years from August 2019 - July 2024 as it’s the time that the hog 

market started to rise and the concern of food security emerged.  

A. The baseline scenario: reflects the market situation of tight 

hog supply before COVID-19. The first hog price peak was 

forecasted to reach +38.6 RMB/kg in August 2020 due to a 

reduction in pork production. Breeding stock was expected to 
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grow up until April 2021. Consumption demand was reduced 

after the price raises but benefits from an increased pork 

import. Net pork import increased with hog price, which 

arrived at a peak import level in November 2020 at 0.39m T. 

while net import reduced to its lowest volume of 0.17mT. 

Market dynamics were expected to reach a peak hog price of 

36.9 RMB/kg in early 2024. It was forecasted that the hog 

market will be in a tight supply status. So, the loss in hog 

farm productivity can't recover soon. Hog price raised from 

22 RMB/kg-35 RMB/kg during the August–December 

period. Pork imports also raised as expected to above 0.3mT. 

 

Figure 3: Supply chain disruptions: corn and market hog 

transportation, source: (Wang et al, 2020) 
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B. Corn shortage and price jump scenario: Supply chain 

disruption from feed transportation is the main concern. A 

feed supply has suddenly stopped for some livestock farms 

due to traffic restrictions to mitigate the spread of COVID-

19. In the sample period, corn price has been stable with the 

max price change of less than 5% from 2 RMB/kg. The hog 

price peak is expected to be 38.8 RMB/kg in August 2020, 

0.2 RMB/kg higher than the baseline. The price trough is 

expected to be 17.7 RMB/kg in March 2022, 0.2 RMB/kg 

lower than the baseline. The wider range of hog price 

variation leads to a widener range of breeding stocks 

variation by 0.1m heads to the baseline. Pork consumption 

demand marginally varied from the baseline by a max of 

4981 T/month. Also, Pork imports had a slightly wider 

change by a max of 702 T/month. Thus, the rising corn price 

because of the temporary scarcity led to a rise in the hog 

price peak in the short run, but the magnitude is small. 

C. Market hog transportation disruption scenario: Same as 

the feed supply, the market hog transportation to packing 

plants has been stopped due to traffic restrictions. Packing 

plants had to raise the buying price for hogs or close because 

of the lack of accessible hog supply. In Feb 2020, the 

slaughter volume of inspected packing plants was reduced by 

36% over a year ago based on a 17% lower hog inventory. 

The Live hog price was set at 36.5 RMB/kg in Feb 2020 to 
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maintain production operations. When transportation was 

restored, hog prices were reduced to a low of 36 RMB/kg in 

March & April because packing plants increased production 

to absorb accumulated hogs then the market returned to the 

baseline track by July 2020. But due to the earlier disruption, 

the hog price peak is expected to reach 38.2 RMB/kg, 0.4 

RMB/kg lower than the baseline. The lower the hog price, the 

lower pork import & higher domestic prices. 

D. Delay in breeding stock replacement scenario: For hog 

farms that wanted to add a new breeding herd, transport 

impediments could delay this process. Same to the effect 

of the corn price jump, the capacity of the hog price cycle 

is extended wider by 0.1 RMB/kg. The breeding stock 

building process is kindly delayed during March–April but 

a max of 0.8m heads. But it recovered in the second half of 

2020 when the hog price got higher. The breeding stock 

peak arrived at a higher level of 42.8m heads, up by 0.1m 

heads than the baseline almost at the same time. 

E. Delay in pork import scenario: international shipping 

disruptions created the import delay time to double to 4 

months and could be extended for a longer period. Net pork 

import reduced in Feb and was below the baseline through 

April. After shipping amplitude got back to normal, there will 

be a recovery starting from May over a half-million T, then 

declined because more imports created pressure on hog 
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prices. Import volume became eventually equal to the 

baseline level in November 2020. From May-November, the 

hog prices were lower than the baseline by an average of 0.5 

RMB/kg due to the higher pork import during this period. 

F. Combination of all supply chain disruptions: The 4 disruption 

scenarios could be happened together instead of independently. 

For hog prices, the clear difference from the baseline was 

between Feb and September 2020, when the market could be 

through supply chain disruptions. Due to the mixed effect of 

disruptions in market hog transport & import shipments, the hog 

price raised to a short-term peak of 36 RMB/kg. Then of 

slaughter volume & import increase, the hog price adapted to a 

temporary low of 35.5 RMB/kg before rebounding higher to 

38.2 RMB/kg after the normal cycle. When the hog price arrives 

at the lowest at 17.9 RMB/kg in April 2022, it almost combines 

with the baseline results. Pork consumption demand changed 

during the disruption & then stayed below the baseline level by 

an average of 20,000 T/monthly. 
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Figure 4: Combined supply chain disruptions, source: (Wang et al, 2020) 

7.2 Canada case study of lobster: 

Reason: A simulation study was made by (Huang et al, 2021) to 

analyze how COVID-19 has adversely disrupted lobster supply 

chains and their sustainability in Nova Scotia, Canada from 4 

perspectives:  

 1
st
 variable: COVID-19 

 2
nd

 variable: 

Production-inventory 

dynamics 

 3
rd

 variable: Customer 

performance 

 4
th

 variable: Financial 

performance 

 5
th

 variable: Lead-time 

performance 
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Results: Suppliers of lobster are in Halifax and Digby, and they 

are the 2 top-volume lobster producers in Nova Scotia. 

Customers used to order products from factories or food services 

every 5 days that were located in Montreal, Vancouver, 

Edmonton & Toronto. Suppliers utilize airplanes to deliver their 

live lobster to distribution centers, and distribution centers and 

factories utilize trucks to deliver products & most of the orders 

from factories are shipped by FedEx (Lobster Canada, 2020). 

A. Production-Inventory Dynamics: Previously, customers' 

orders' were often between 4-80 lbs/order before March 

2020. During the pandemic, demand decreased by 40%, as 

most lobsters are sold at restaurants. Inventories for suppliers 

are checked every 60 days, and inventory DC & factories are 

checked every 30 days. But they stop producing & checking 

between day 75 - day 120 because of the pandemic. The 

backlog problem for the live lobster industry led to a 

reduction in the stock of lobster. Suppliers couldn't sell the 

same amount of lobster as before, so the inventory for live 

lobster kept raising especially in the short run from day 150 - 

day 300. But the extra backlog began to fall as the 

pandemic’s effect becomes lower & gradually would get 

back to the normal level in the long run. The disruption will 

continue for at least one year. The price crash will make 

adverse impacts on each stage. 
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Figure 5: Available inventory including backlog (lbs.), source: 

(Huang et al., 2021) 

B. Customer performance: Trucks often took 2-3 days to 

deliver live lobster to the DC and took 1-2 days to provide 

live lobster to factories. Customers were getting their 

products within 2 days before March 15
th
. After March 15

th
, 

all lead-time orders would take longer & extend between 2-3 

days due to the shutdowns. But, the forecasted lead time for 

customers was only 3 days. The extended delivery time 

adversely affects the ELT (expected lead time) service level, 

which is the ratio of products delivered on time to the overall 

number of products shipped. As the pandemic began, 

manufacturers closed and stopped delivering orders to 

customers, but it eventually raised after day 130 as the 

pandemic’s impact became lighter.  
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Figure 6:  ELT service level by-products (per product), Source: 

(Huang et al., 2021) 

C. Financial Performance: The lobster industry can make 

profits during the pandemic since the blue column is above 0. 

The products’ price is rising eventually yearly by a minimal 

amount. Additionally, manufacturing and DCs split the 

demand equally to each of the available sources, which at the 

same time supply the customers. The selling price of live 

lobsters from suppliers to DC was about USD 6.5/lbs, and 

from DC to factories was about USD 9.0–9.5/lbs & from 

factories (both live lobster & lobster-related products) to the 

customer USD 10–12/lbs. The outbound processing cost is the 

most expensive process in the supply chain. 
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Figure 7: Profit, revenue & total cost chart. Blue/profit; Red/revenue; 

Green/total cost, (Huang et al., 2021) 

 

Figure 8: Product and price flows, source: (Huang et al., 2021) 

D. Lead time performance: Before day 120, each factory’s 

mean lead time was stable at around 1.5 days however, after 

the pandemic, the mean lead time was almost 3 days 

(doubled) for each factory. But it returned to be stable after 

day 220. Compared with other factories, the lead time for the 

Toronto factory was the highest as approached 60 days on 

day 300, which is double the lead time before day 120. But 

the lead time for Edmonton has been impacted by the 
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pandemic the least. The long lead time leads to a decline in 

demand. 

 

Figure 9: Lead times for different factories, (Huang et al., 2021) 

8. Discussion: 

Food firms acknowledge that the future of food processing will 

be more and more digitalized and investments in the production 

processes are vital to decrease production costs and raise the 

traceability of the products which are the main elements for 

competition in the food industry (Bargoni, et al, 2022). 

Reviewing current strategies could be helpful for governments to 

create mechanisms because of the entering of multinationals in 

the competitive arena, less oriented to local communities but 

more oriented to supply chain efficiency (Bargoni et al, 2022). 

Policy responses related to the food sectors should be agile and 

flexible to adapt to the rapidly changing criteria of an uncertain 

event, such as a pandemic like COVID-19 (Bargoni et al, 2022). 
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It's critical to concentrate on long-term strategies (e.g., the food 

sector should be excluded from travel restrictions) to be well-

prepared for or avoid other destructive disruptions to the food 

supply chains in the future. Sustaining food consumption or 

falling food price volatility should be focused on by activating 

plans like consumption campaigns’ promotions & supporting 

food distribution by both private & public sectors. Also, 

profiteering behaviors, such as price gouging & unfair trade 

practices, should be traced or prosecuted (Barrett, 2020). There 

were changes in how consumers buy and interact with food due 

to the pandemic. It has been suggested to apply the below policy 

measures to assure the proper working of the food supply chain 

in times of pandemic: 

1) Conditional transport should be allowed for staff of food 

supply chain firms and assure the proper working of the 

whole chain. The state & the firms in the sector should ensure 

the suitable protocols to reactivate that sector’s economy. 

Firms should ensure employees who prepare food are 

applying hygiene control. 

2) Firms should manage their processes better by automating 

their product sales processes by developing applications to 

decrease product delivery time & production times and avoid 

order delays. But for SMEs or those that couldn't afford it, 

governmental support is vital to reach this. 
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3) In many developing countries, many foods consumed are 

produced locally, so the state must ensure all supply chain 

agents’ correct operating. The goods transferred directly to 

the markets must be assured to avoid shortages & price 

speculation in case of transport restrictions. 

4) The managers in the food supply chain must identify an 

action plan regarding the firm's strategic planning to 

adequately manage the firm’s operations in times of risk, 

maintaining contact with suppliers & customers, which will 

permit them to better manage with more resilience. 

5) Also, the managers should utilize technologies that permit 

them to improve the production process; this will improve the 

firm benefits and integration into the food supply chain. 

9. Conclusion, recommendations, and future work: 

9.1 Conclusion: 

There is a lack of appropriate understanding regarding the 

consequences of the pandemic on the food supply chain in developed 

countries facing COVID-19, thus this study tried to fill this gap. The 

supply chain management literature declared how COVID-19 affects 

food production & consumer and how food supply chains should 

reconfigure themselves to decrease the effect of such disruptive 

events. More agile food supply chains are the strongest networks that 

can deal with the global pandemic. It was provided to the supply 

chain managers with clear guidelines on the ideal profile to create a 

successful food network, facilitate the management of potential 
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issues & reduce the effect of risky situations such as COVID-19. For 

more unstructured actors in food networks (e.g., farmers), identifying 

more formal and adaptable procedures in managing their processes 

and investing in rising the adoption of technological support. For 

more structured actors (i.e., producers), creating contingency plans, 

making elaborate structure analyzes of risk sources, investing in 

advanced technologies &applying training initiatives to prepare the 

firm for possible changes. It has been found that COVID-19 affected 

negatively the local and global food supply chain as it made changes, 

which weren’t managed correctly. 

9.2 Recommendations: 

The research shows the effects and the responses of the food firms in 

a specific situation (COVID-19). The reaction to other events not 

tied to a global pandemic could affect the industry differently and 

might show other reactions of the firms. It's recommended that the 

food firms should adjust their supply chain regarding the changing 

pattern of demand & enhance the market share 

An investment in a more flexible system internally & across the 

supply chain is recommended to keep the firm a step ahead of any 

future disruption that may happen. The preferences of customers are 

always changing, but the shift toward e-commerce is important.  

The current crisis could speed up the changes mainly, which may 

create challenges for local authorities to support SMEs and 

motivate their lifelong learning. Thus, it’s recommended that 
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educational institutions offer tailored education and training 

programs for entrepreneurship.  

9.3 Future works: 

The sample size of food suppliers is too small to conduct a deeper. 

Hence, it’s recommended that future studies collect more data on 

various stages of the food supply chain, and also can be done on the 

same subject matter by extending the sample framework. 

Future research could also study how the return to normal could 

affect the strategic position of the food firms. Since there is no 

widespread literature on pandemics outside of SARS, COVID-19 

studies will guide comprehension and forecast the potential of 

shock and crisis research.  

Future studies are needed to show its medium & long-term 

impacts on the food supply chain & related activities (e.g., food 

shopping/sourcing, consumption, preparation, wastage) and on 

nutrition security. 
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