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Executive summary
As a result of the COVID-19 epidemic, cultivators, vendors, suppliers, and end users have all been adversely affected. Pandemics can be less damaging to food supply chains if adequate measures are in place to ensure that key supplies, price, and distribution are not disrupted. The goal of this research is to identify the most significant impacts of pandemics on food supply networks, as well as possible mitigation techniques. COVID-19's impact on retail operations and supply chain management is examined in this paper from upstream to downstream and consumer viewpoints. 
Food systems throughout the world have been put under the microscope as a result of the COVID-19 epidemic, which has also created a fertile ground for new ideas and radical change. Catastrophic climate events will become more often and more severe, notwithstanding the unparalleled severity and extent of this crisis. These events will have equivalent socioeconomic ramifications. Our understanding of food systems must be improved so that they can withstand such changes.
Final recommendations include an action plan for future research on current and future issues. 
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1.0 Introduction
Prior to the COVID-19 pandemic, global food systems were plagued by interlinked crises of obesity malnutrition, poverty, change ecosystem degradation, and biodiversity loss.
Long-term stressors have eroded food systems’ resilience globally, making them vulnerable to shorter-term shocks like COVID-19. The pandemic highlights multiple vulnerabilities in food systems, including dominance of a small pool of retailers and producers, reliance on just-in-time supply chains, and dependence on imported food and labour. (Sanderson Bellamy et al.,2021)
Trade helps build stability in international relationships and creates employment and opportunity to improve standards of food safety, but it is also a source of risks to local food security if disruption occurs. (GFSP, 2015)
The UK imports almost half of its food and 84% of it is fresh fruit. It is heavily reliant on European Union (EU) countries such as Spain for vegetables and salads, and Italy for ambient goods such as tinned tomatoes and pasta. Despite advances in supply chain technology and logistics, sourcing efficiency has paradoxically made supply chains more vulnerable to disruptions. The length and complex networks of contemporary supply chains make them difficult to regulate and manage. Approaches such as ‘lean sourcing’, just-in-time logistics, standardized components and reductions in the supply base have tended to neglect the systemic risks caused by exogenous shocks or disruptions to supply chains. (Garnett, Doherty and Heron, 2020) 
The COVID-19 pandemic has exposed a number of vulnerabilities in the UK food system and affords the opportunity to study how food supply chains function in crisis conditions, to identify key vulnerabilities and choke points, and to explore options for strengthening the overall resilience of the system. (Wieland and Durach, 2021) 
The retailing sector has been hit in particular through lockdown restrictions, with currently more than hundreds of thousands of retail jobs at risk in the UK alone and estimated £2bn losses per week of pre-Christmas sales for non-essential retailers due to the second lockdown (Schleper et al., 2021)


2.0 Findings
2.1 Critical evaluation of supply chain vulnerability.
It was discovered that just-intime (JIT) delivery networks were a significant factor to the nutrition system's failures during the pandemic, which highlighted the country's dependency on imported goods at cheap costs as a result of the outbreak. Despite advancements in logistics and supply chain solutions, the increasing efficiency of sourcing has increased the susceptibility of supply systems to interruptions. (Fine, 2021) 
As lockdowns were deployed in several locations, superstores across the United Kingdom, including Tesco, were about to experience the first significant effect of Covid-19: panic purchasing. Panic purchasing is a frequent consumer response to calamities and frequently occurs when customers prepare for a calamity. Islam et al. (2021) define panic buying as " “the action of buying large quantities of a particular product or commodity due to sudden fears of a forthcoming shortage or price increase”. 
Numerous unexpected incidents have occurred during the initial phases of the COVID-19 epidemic, including store shelves being stripped of critical food and non-food products, such as pasta, rice, canned goods, wheat, frozen foods, soft drinks, hygiene products, hand sanitizers, and toilet roll. This was an entirely new consumer behaviour motivated by the fear of running out of critical commodities, and as a result, customers began storing and increasing their purchases in anticipation of movement restrictions and probable interruptions to food supply chains. (Hobbs, 2020) 
Several new risks were brought into the environment by the pandemic, prompting a more thorough review of risk management procedures for store operations and supply chain activities in the aftermath. Aside from the pandemic, Brexit has had a negative impact on cooperation with local food producers, making it more difficult to hire migrant labour for jobs such as strawberry or asparagus harvesting. Diversification and dual or multiple sourcing procedures, which limit reliance on a single supplier, are the most effective methods of reducing risks in procurement. (Martinez-de-Albéniz and Wang, 2019)
The fruit and vegetable markets in the United Kingdom are heavily reliant on imported vegetables (47.5 percent of supply) and fruits (84 percent). To gauge the impact of Brexit, one may examine the proportion of these items that originate in the EU. Domestic consumption of the most popular fruits and vegetables in the United Kingdom in 2018 indicates a reliance on imported products. The UK imports more than half of its vegetables, including tomatoes, onions, cucumbers, mushrooms, peppers, and lettuce. In 2019, between 75% and 100% of these items were imported from the EU. Thus, changes to the UK's trade policy are expected to have an effect on F&V pricing via boosting trade costs. (Seferidi et al., 2019) 
It is often necessary to make a large investment in packaging, shipping, product design, contract negotiation, and even plant varieties in order to transition between the food service and retail channels in the fresh fruit sector. Once this is done, the investment cannot be recovered. For several years prior to COVID-19, farmers accepted the unqualified premise that the chance of losing a whole distribution network was extremely low, or even non-existent. As a result of interfering with farmers' migratory work, COVID-19 has decreased their pay revenue. Employees in urban areas who work from home during the quarantine may be eligible for continuation of their benefits, depending on their job classification. However, the vast majority of rural employees are blue-collar and unable to work from home, which implies they are not eligible for compensation in this circumstance. (Pan et al., 2020)
According to Siche, (2020) COVID-2019 has a substantial impact on agriculture in two key areas: food supply and demand. Consequently, food security is jeopardised as a result of these two elements being intricately tied to one another. There are several actions that take place along the food supply chain, from the farm to the consumer's plate, including production, packing and distribution as well as storage. Worldwide, lockdowns have repercussions for agriculture, food production and processing as well as for transportation and logistics in general. Employees who are self-isolating or sick are becoming increasingly common. Workplaces and public spaces are being redesigned to comply with social distance norms and tougher handling procedures, which are being implemented. (Petetin, 2019) 
In the United Kingdom, the horticulture industry employs around 80,000 seasonal employees each year, according to official figures. Typically, this labour is sourced from other EU member countries, mainly from Eastern European countries. In response to these concerns, Romania has reduced temporary border restrictions to allow agricultural labourers to work in other countries while in Romania. (Mantu, 2020)
There will be major ramifications from Covid-19-related interruptions, as such crises will have long-lasting ripple effects and will affect operations at several levels at the same time, including as sourcing, production and distribution. A large number of businesses recognised that the outbreak would have long and short-term consequences. Expiration dates are a key source of anxiety in the short term. At various points throughout the epidemic, governments around the world declared lockdowns, which included the closure of restaurants, hotels, and pubs, posing a difficulty. (Chowdhury et al., 2020)
As a result of COVID-19, customers' preferences have shifted significantly away from restaurants and food service in favour of meals consumed at home, demanding considerable changes in the way food supply chains operate. Consumption of meals in hotels, diners, and other hospitality establishments plummeted as the COVID-19 outbreak expanded. The number of reservations for restaurants decreased drastically in early March, nearly ending abruptly when lockdowns were implemented. (OECD, 2020) 
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(Richter, 2020)
Travel restrictions have been established in a number of European countries in order to prevent the spread of Covid-19. Due to these restrictions, corporate operations were significantly impacted, which obviously resulted in a decrease in income for businesses in the food industry. (Siju, 2021) 
Scholars also emphasise the impact on logistics and transportation. Interruption in transportation may be succinctly defined as a lack of labour, since workers are required to stay at home and are therefore unavailable to do their jobs owing to social distancing rules. Piecyk and Allen's investigations (2021) claim that Brexit exacerbated transportation chaos owing to a driver shortage, causing significant issues across the supply chain, particularly in the United Kingdom. According to estimates from the Department for Transport, there were 47,000 non-UK heavy goods truck drivers on the road in the year 2019. The next year, this figure dropped substantially, with just 27,000 non-UK drivers being recorded in the statistics. It is estimated that around 45,000 drivers will be lost between 2019 and 2021 as a result of the fall in non-UK drivers and the reduction in driving test numbers throughout this period. Others have left the industry as a result of the government's change to the IR35 legislation, which classed them as employees rather than self-employed, raising their tax liability as a result of the classification. According to the government, temporary readmission of EU-based drivers will not be granted until more British drivers can be recruited or trained. (Bounds and Eley, 2021) 
During the pandemic, procurement decisions were first driven by liquidity considerations, which resulted in a categorization of suppliers based on their cash availability to the case company: cash-limited vs. cash-safe suppliers. To address possible cash flow issues, the store rethought payment terms and changed to help suppliers that experienced negative cash flow throughout the crisis, all while keeping a close eye on its own liquidity position. (Sarkis, 2021) While retailers have provided little help to front-line shopfloor staff dealing with the repercussions of COVID-19, this research reveals that supermarkets have provided minimal assistance to their global food supply chain partners, according to our findings. While the pandemic has been ongoing, merchants have failed to show sustained, long-term dedication to tackling this critical issue. These companies have not shifted their purchasing practises away from cost-cutting practises and heavy reliance on social audits in favour of suppliers who improve labour conditions in their supply chains, nor have they adopted a robust human rights due diligence approach for reporting, mitigating, and remediating human rights violations in high-risk food supply chains.
According to Sandle (2020) only Sainsbury's stimulated the UK market, promising to pay small suppliers quickly, assisting approximately 1,500 small firms with less than £100,000 in yearly revenue. Afterwards, Morrisons (Hart, 2021) and Aldi (Sandlin, 2021) indicated that they will make prompt payments to their smaller suppliers to assist them throughout the epidemic. 
Human resource restrictions are one of the most severe impacts of the pandemic on the food supply chain. Staffing shortages have been a serious issue in various nations during the COVID-19 epidemic. Restriction of mobility has resulted in labour shortages, affecting food supply chain operations such as harvesting, processing, and distribution. As a result, as human resources become scarcer, disruptions in the regular flow of food supply chain activities rise. (Espiner, 2021) 
Absenteeism is the most significant contributor to the scarcity of staff during the pandemic. During the pandemic, COVID-19 outbreaks have been attributed to a high number of workplace infections. Tesco PLC, the largest retailer in the United Kingdom, reported that absence rates were more than 10% countrywide and as high as 13 percent in some locations, according to the company. As a result of the personnel deficit, the corporation employed 35,000 temporary employees to ensure that regular operations could be maintained. (Quinn, 2021) Despite the difficulties and hazards associated with the Covid-19 outbreak, critical employees throughout the food supply chain, including producers, suppliers, and retailers, have continued to strive to meet consumer demands. (Moore et al., 2021)
Impact of Covid-19 on work during March/April 2020: Worker Survey
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2.2 Steps to make the supply chain more resilient.
The COVID-19 revealed that organisations with a flexible or resilient distribution network are able to adapt quickly and preserve their competitive edge in a rapidly changing environment. In response to the ongoing consequences of COVID-19, businesses have been driven to include resilience and adaptation into their supply chain operations. (Do et al., 2021) 
In the words of Behzadi et al. (2020), resilience refers to the ability to recover quickly and efficiently from an event, whereas Tendall et al. (2015) claim that resilience refers to the ability of a food supply chain and its many components to deliver sufficient, suitable, and accessible food to everyone throughout time, despite a wide range of problems, some of which are unexpected. The United Kingdom's food supply has been struggling, and tight shortages are part of a broader trend of concern over the country's food system. There is also reason to be concerned about Brexit, in addition to the challenges posed by the epidemic. Retailers have begun to concentrate their efforts on stockpiling in order to avoid increasing shortages of food and other necessary commodities. (Benker, 2021)
Concurring to Garbe, Rau and Toppe (2020) stockpiling is regarded as an emotional and individualistic response to an uncertain future, while Power et al. (2020) defines it as “an accumulation of goods predominantly motivated by a desire to minimise the loss of, or the risk of losing access to, certain products, and may arise due to a belief that a product is in short supply, will soon no longer be available.’’
In an attempt to avoid further food disruptions caused by Brexit and Covid-19, Tesco’s Chairman John Allan admits the retailer started to secure goods also stating: “we are trying to ensure that we have stockpiled as much as we can of long-life products either in our own warehouses or with our suppliers.” (Sillars, 2020)

In order to mitigate the effects of panic-buying, supermarkets have restricted consumers to buying no more than two or three comparable goods each shopping trip, decreased their hours of operation, and requested that people continue to shop as usual. (Martin-Neuninger and Ruby, 2020)
For the increased protection of staff and customers, Government guidelines were strict and precise, ranging from the presence of hand sanitisers in key areas inside the shop floor, to one-way systems or card payments only, and contact free check-out points. (HM Government, 2020)

Professionals in the field of supply chain management have underlined the critical necessity of properly identifying and addressing severe supply chain challenges such as seaport strike action, supplier insolvency, and driver shortages. (Craighead, Ketchen and Darby, 2020)
Companies must come up with several solutions to tackle the lack of lorry drivers. Firms should immediately begin training drivers themselves, depending to the availability of skilled instructors. Iles (2021) agrees that this will also motivate enterprises to provide proper training facilities, such as reversing spaces, which are sometimes lacking in training companies, and the prospect of regulators touring enterprises to test drivers. 
Wallace (2019) published an article in the Motor Transport journal in which Sally Gibson, Freight Transport Association Head of Skills, confirmed that the driver shortage is growing, and immediate action is needed to address the issue. The FTA member also identified a series of solutions that could compensate, attract and retain the much-needed workforce in the haulage industry. Given the fact that the Polish drivers fled the country as a Brexit consequence, and the Bulgarians and the Romanians lorry drivers are not enough to satisfy demand, the British companies should address the lack of diversity in the sector. According to available data, 89% of drivers are white and 87% are men, and only 1% of heavy goods vehicle drivers are female. 
Other experts in the field of supply chain, strongly believe that the government should initiate schemes for HGV drivers, similar to the student loan arrangements. Tindall (2019) quoting Wilcox, a Chilcompton- established company owner, declares: 
"We don't need apprentices; we need drivers and we need them now. The government is happy to hand out £9,000 a year to university students and yet it would only take one loan of £3,000 to enable a young person to become an HGV driver in a matter of months, turning them into frilly employed drivers earning £650 a week and paying national insurance and tax, which also benefits the country."

In the United States, the truck driver’ crisis took similar approaches in regard of expanding the population pool among lorry drivers. The research of Duggan and Murtrey (2021) reveals the plans of the American Trucking Association of lowering the age of qualified drivers from 21 to 18. The sector may benefit greatly if the age limit was lowered to allow high school graduates to enter the workforce.

Because of shifting societal and political conditions, crises may both generate and accelerate the transmission of new ideas and technologies. Since the outbreak, there has been a surge in online food purchases. Stay-at-home measures and the overall restriction in movements have created a protected space for online food commerce. While the need for food continues to rise, there is less competition from other businesses in this period of time. (Dannenberg et al., 2020)
The epidemic has been successfully managed in the UK thanks to the efforts of the country's supermarkets. Retail workers put their lives on the line to keep the nation nourished as demand in online shopping soared. At the beginning of the pandemic, online sales amplified from less than 20% to roughly 33%. (East, 2021) This increase can be observed in the figure below.
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Tesco increased its delivery capacity to 1.5 million slots a week during the first half of the year, including 674,000 vulnerable consumers, as more people purchase online. According to the giant retailer its sales boosted by 8.6% in the United Kingdom and Ireland markets to £24.3 billion. However, the profits were affected by the £533 million expenses related to the coronavirus. Ken Murphy, Tesco’s CEO, told journalists that the pandemic “tested our business in ways we had never imagined” and also reassured them that employees “had risen brilliantly to every challenge” (Simpson, 2020) 
The rise in online sales contributed to reducing unemployment rate in the U.K., as Tesco urgently recruited 16,000 people, in roles including pickers to assemble customer orders, delivery drivers and several key roles in the food supply chain. This year, in the U.K. alone, internet sales are expected to increase by two-thirds, to around £5.5 billion ($7.2 billion). (Ziady,2020)

In times of uncertainty caused by unforeseen events, such as the Covid-19 pandemic, large companies or small businesses are looking for outsourcing strategies within the food supply chain, in order to build resilience and continue normal operations. Zhong, Xu and Wang (2017) assent that when it comes to supply chain outsourcing, specialists know how to measure performance, identify which areas to focus on, and make improvements most efficiently while preparing for the future growth of the organisation. Controls that are easy to understand will boost productivity and help firms avoid costly surprises. 
When it comes to transferring finished goods, supply chain partners' linkages are critical. Participation in a supply chain supplier may save both time and money when combined with a well-planned route to market strategy. (Odei Som, Cobblah and Anyigba, 2019) 
Operators in the food industry are being compelled to reconsider how they choose, identify, procure, and handle their commodities in this difficult climate. Best-in-class firms address this problem systematically to uncover latent potential in the raw material supply network and explore new methods to lower total costs. Direct materials costs can be reduced by up to 6% and conversion costs by up to 22% by using this method. Direct material costs are one of the most powerful levers that food firms may use to boost their net margins by 200 to 300 basis points for every 1% improvement. (Doheny et al., 2017)

In recent times, shoppers have become more environmentally aware and demand firms to do the same, and sustainable procurement has taken off. Sustainability is becoming crucially influential to corporations as they compete with a rising customer base, which has a direct influence on the environment. Consequently, the World Commission on Environment and Development converted this understanding into a visionary idea known as sustainable development, further defined as “the development that meets the needs of the present without compromising the ability of future generations to meet their own needs.” (Brun, Karaosman and Barresi, 2020) 
Several environmental sustainability advocates believe that the major objective of environmental sustainability in supply chains should be to enhance the environmental performance of organisations while maintaining or improving productivity levels. Business leaders and scholars recognise that sustainability is a critical instrument for decreasing long-term vulnerability, shortage and misuse of resources, contamination, and product liability. (Sudi et al., 2019)
Additionally, a sustainable supply chain is created to recover the commercial and environmental performance of strength of a company, as well as to aid managers in designing effective strategies for deploying technologies that are profitable. Lim et al. (2017) proved that, at the level of flat supplier-supplier connections, right supplier groups can only be established if there is a direction for horizontal collaboration on sustainability that allows suppliers to measure their level of performance against one another. 
Since both pandemic and Brexit have increased uncertainty, organisations are looking at ways to modify or develop more strategic contracts that incorporate flexibility to better support all parties in dealing with large disruptions. Prior to the pandemic a large percentage of goods traded worldwide are being manufactured in China, mainly due to low production cost. During the first wave of Covid-19, China's firms sent their workers back home, causing global supply networks to be shaken. If you want a product that will last the test of time, it's worth a little bit more money up front, but you shouldn't put all your eggs in one basket. (Sadler, 2021)











2.3 Evaluate the necessary changes to the supplier appraisal process in the chosen supply chain.
Although certain procurement approaches necessitate that businesses be adaptable and sensitive to changes, others necessitate that businesses be efficient in order to function. A well-organized supply chain enables a firm to not only compare costs to key performance indicators, but also to make regular modifications as necessary, based on the specific scenario. (Chen and Kitsis, 2017)
Successful organisations perform site inspections to determine supplier capacity and financial health. These two factors combined make the key consideration for the supplier selection process. To be considered for the supply, companies must demonstrate their technical capabilities. Procurement performance it is strongly linked to the capacity assessment appraisal. The survey revealed that value for money is the most important aspect in supplier evaluation, and the organisation settles with the supplier after negotiating a reasonable price. (Rose and Kiprotich Bii, 2017)
Mutethia (2018) utters that supply chain performance typically rests on selecting the right partners and suppliers. Supplier assessment is seen as a technique that helps the buying business better understand which suppliers are operating effectively and which suppliers are not. 
A key factor in the supplier appraisal process is represented by the evaluation of the quality of service and the quality of products. Obura, Shale and Mukanzi (2021) claim that the strategic relationship between a firm and its strategic partner, regardless of the size of the organisation, is strengthened when both partners conduct supplier evaluations to help plan and manage operations. 
Another critical component of supplier appraisal is due diligence. It is usually performed by an experienced authority to determine whether a supplier is authentic, capable, financially sustainable, possesses the necessary authority, and possesses a good reputation and integrity. This is typically undertaken to ascertain that the supplier's information is current. (Mutiso and Ochiri, 2019)
Auditing is still one of the most popular ways to learn about a company's supply chain. However, while audits aren't always ideal for monitoring suppliers, they may still serve as a useful tool for building stronger relationships with them. Hart (2021) sustains the idea that the company you use to conduct the audits and the style of audits are the ones that will really matter the most and will be the ones who will generate the most straightforward results. 
The researcher considers that a fundamental factor that contributes to the overall supplier appraisal is access to leadership. This must be an ongoing process and applicable across all departments. Patchett (2020) understands the importance of performance reports and management meetings, but once in a while these consultations must include high-ranking leaders in order to discuss matters of the utmost importance. 
In the supplier appraisal process an interesting element is embodied by communication. First and foremost, communication must be concise and precise, eliminating superfluous information and using units of measure that are compatible with industry standards. procuring organisations are now obligated to analyse why the buyer and supplier select a certain communication mode in the procurement process. Increased supplier confidence and trust levels will lead to improved performance, generating a more positive working atmosphere. (Mutai, 2016)
Due to the great importance of sustainability within the supply chain, a key element in the supplier appraisal process is strategic sourcing. In other words, it is important to know where your business partners are procuring their raw materials from, if they protect the environment and if they commit to reduce waste that could harm the environment, or if they support local communities to grow by paying them fair wages to sustain continuous development. (Buist, 2019) 
Human rights and is an area where large companies should do more to tackle slavery, poverty and poor working conditions. This area must be taken into consideration when conducting the supplier appraisal process. Three hundred and thirty-four companies from all around Europe were polled on the legal framework that governs human rights enterprises. The survey found that more than a third of the companies polled had implemented due diligence methods that took human rights and the environment into account. Only a majority of those conducting due diligence acknowledged to doing so only with top-tier suppliers. Others performed due diligence in certain areas. (Crush, 2020)
Knowing who and where your suppliers are is always a smart idea. Mission crucial in the present economic situation necessitates a thorough mapping of your activities down to the lowest level. Customer-supplier collaboration is a hot topic in procurement. Now is the time to show off what you've got. Identify potential contract bottlenecks, new tariffs, and the resulting impact on profit margins. (Tyler, 2020)





























3.0 Recommendations
This study compared the risks and vulnerabilities of the food supply chain in the retail industry, mainly based on the trade of food and essential goods. The Covid-19 pandemic and Brexit have had a devastating impact on business operations, and some companies have been also closed due to these unforeseen events. In order to tackle the occurring vulnerabilities, the author compiled a series of recommendations that would ensure the survival of the business. 
To overcome the drivers’ shortage companies, government and local authorities must implement new strategies to retain the existing workforce, as well as changing legal base to attract and encourage high-school students to embrace careers as HGV drivers. For the United Kingdom, authorities have relaxed immigration conditions to ease the access to the national labour market for foreign drivers, mainly for Bulgarians and Romanians.
Regarding the risks generated by the lockdowns imposed by the pandemic, British retailers have doubled their fleet capacity due to the soaring demands in the online shopping. These measures have been implemented as a result of the changes in customer preferences, who considered online shopping as a safer option to in-store shopping. 
 In addition, the study found that supply networks need to be restructured in the post-COVID-19 environment. European businesses, according to some, must reconsider, improve, and adjust their dealings with China. Persistence and good communication, as well as evidence-based procedures, are essential to achieving the best possible outcomes. European firms have the chance to strengthen their supply chains by adhering to best practises in the industry, highlighting the need of guaranteeing flexibility, agility and transparency. 
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