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Supply chain management is concerned with how relationships and product flows are handled through supply chains, acknowledging the operations and processes within these supply chains create and capture value (Slack and Brandon-Jones, 2019).
Supply chain management needs to undertake a holistic approach to both manage the supply chains of specific operations and processes, and to manage the interactions between them (Gattorna, 2009; Crandall, Crandall and Chen, 2015).  Traditional supply chain management has tended to focus on the flow of products and services between companies, suppliers and consumers, however, the increased use of technology has led to modern supply chain management needing to include the flows of information or knowledge management, both upstream and downstream (Le Merle and Davis, 2017; Igbinovia and Ikenwe, 2018).
The recent Covid-19 pandemic, and the business disruption which arose from this, highlighted the vulnerabilities of global supply chains and how business responded to this (Shih, 2020; Bonadio et al., 2021). To explore the vulnerabilities of the supply chain and how a global business addressed them, this report will evaluate the logistics at Amazon. Beginning with a critical evaluation of their supply chain vulnerability by analysing a number of perspectives. Leading to an evaluation of what steps can be taken to make Amazon’s supply chain more resilient before making recommendations based on these two aspects.
The Amazon business model initially began as an e-business, founded by Jeff Bezos in 1994, to provide a marketplace to sell books. Progressively, the company has grown to become one of America’s top five technology companies, providing e-commerce, cloud computing, logistics, digital streaming and entertainment, artificial intelligence and automation. Amazon is known to be a disruptor of established industries through innovative thinking (Ritala, Golnam and Wegmann, 2014; Amazon.com Inc, 2021; Amazon, 2022a).
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[bookmark: _3.01_Products_-][bookmark: _3.1_Products_and][bookmark: _Hlk56456622][bookmark: _Toc103019443]2.1	Supply chain vulnerability factors
Supply chain vulnerability is exposure to a serious disruption arising from risks within the supply chain or external to the supply chain (Crandall, Crandall and Chen, 2015). This supply chain vulnerability may be created by a number of business factors such as globalisation of supply chains, outsourcing, supplier reduction, demand fluctuation or business volatility (Aboah et al., 2021; Managan, Lalwani and Calatayud, 2021). Additionally, the selected supply chain methodologies including just-in-time operations and lean manufacturing methods can also lead to disruption with just-in-time operations being heavily reliant upon other suppliers and their lean manufacturing (Womack and Jones, 2003; Crandall, Crandall and Chen, 2015).
Lean supply chains focus on efficiency, suitable for high-volume, low choice businesses typically reliant on economies of scale (Jacobs and Chase, 2017). Lean manufacturing uses economies of scale and is reliant upon stable business environments making this process vulnerable to business volatility (Womack and Jones, 2003; Slack and Brandon-Jones, 2019). Valentin (2018) also argues, Lean principles can lead to employee disengagement when mismanaged, as reported in Amazon by Sainato (2020).
Complexity also increases supply chain vulnerability, including issues with supply chain network and partnerships, and the lack of transparency this tends to create (Rushton, Croucher and Baker, 2017; Aboah et al., 2021; Managan, Lalwani and Calatayud, 2021).  This lack of transparency can also contribute to problems with forecasting demand and planning and capacity in the supply chain which make lead to shortages of products (Crandall, Crandall and Chen, 2015). Amazon (2021a) are keen to publicise their transparent supply chain and the sustainability benefits this encourages (Kraft and Zheng, 2021).
Other issues which create supply chain vulnerability include corruption, fraud and counterfeit products, along with quality failures and taxation (Handfield and McCormack, 2008; Kraft and Zheng, 2021). These supply chain vulnerabilities indicate a need for management to focus on the level of control a business can leverage over its supply chain, but this is dependent upon its relationships with suppliers and the value which is created and captured from this (Liu, 2012; Teller et al., 2016).
In contrast to areas which a business can control in relation to supply chain vulnerability, there are also uncontrollable factors that demand reaction, such as earthquakes, tsunamis, floods and volcanoes (Nitsche, 2018; Crask, 2021). A global supply chain can also be impacted by outbreaks of disease, terrorism, war, industrial action, operational difficulties, climate change and political instability or trade changes such as Brexit (Nitsche, 2018; Aboah et al., 2021; Managan, Lalwani and Calatayud, 2021).
Whilst some of these supply chain vulnerabilities can be controlled, others may require the supply chain to be adapted to circumvent these issues (Sweeney and Waters, 2021). These supply vulnerability effects can be observed today, from microchip shortages affecting car and electrical goods manufacture (Sweeny, 2021), to Ukrainian wheat disruption affecting global food productions (Harvey and Butler, 2022). Butler (2022) reports an inevitable supply disruption to Amazon because it has such a diverse product and service range interlaced with supply routes through war torn, pandemic gripped, and natural disaster areas.

	
[bookmark: _3.02_Services_-][bookmark: _3.03_Forecasting_and][bookmark: _Toc103019444]2.2	Risk management	
Risk management concerns the probability and impact of events on the business, such as opportunities and threats (Hopkin and Thompson, 2022).  The management of risk in the supply chain has four standard approaches, being, diversification, stockpiling, building redundancy by maintaining excess production or transport capacity, and the use of insurance against any losses caused by supply chain disruption (Handfield and McCormack, 2008; Hopkin and Thompson, 2022). PricewaterhouseCoopers (PWC, 2021) support this principle with their Four Levels of Maturity, adding mitigating factors against the reliance of fossil fuel in the supply chain.
The activities which can support this standardised approach include undertaking due diligence in supplier selection, addressing the capability and risk of dealing with certain suppliers; supplier development which is concerned with information sharing and collaboration; contractual obligations including penalties for non-delivery; collaborative initiatives to develop joint continuity plans; rationalisation of the product range and localised sourcing which reduces the risk of delivery being disrupted or delayed (Teller et al., 2016; Hopkin and Thompson, 2022). Evidence of these approaches can be found at Amazon and Amazon Web Services (AWS), used to demonstrate suppliers align with organisational goals, jointly striving for operational efficiencies even when programming new Artificial Intelligence tools (Choi, Wallace and Wang, 2018; Amazon Business, 2020; AWS, 2022a). However, the Association for Supply Chain Management (2015) and Adhikari, Bisi, and Avittathur (2020) warn, current Just In Time supply practices and years of supplier consolidations now show inherent weaknesses when organisations need to diversify supply chains to mitigate risks.
Supply chain vulnerability can be improved by undertaking a process of learning, recognising successes and failures and how these can be addressed. In the context of Amazon, this learning process applies the virtuous flywheel (Hill, 2019; Stone, 2021; Cuofano, 2022), perhaps based on Collins (2001) investigations into successful companies (Hill, 2019; Smith, 2020). The flywheel fundamentally uses continuous improvement and innovation, focused on the customer-centric strategy of Amazon being low prices and high levels of choice (Stone, 2021; AWS, 2022b). This methodology assists Amazon in developing a better knowledge and understanding of markets and suppliers, and to evaluate the impact of supply chain vulnerability (Hopkin and Thompson, 2022).
Effective risk management for supply chains includes undertaking shared responsibility between public and private sectors and functional decision makers in companies and aligning organisational agendas with the most challenges to create the greatest impact (Sodhi and Tang, 2012; Hopkin and Thompson, 2022). Defining an organisations value proposition, in the context of risk management, can be achieved through quality management frameworks like pareto analysis, root cause analysis, cause and affect analysis and using strategic management frameworks such as value chain analysis and scenario planning (Ishikawa, 1982; Keller, 2011; McCalman, Paton and Siebert, 2016; Slack and Brandon-Jones, 2019; Whittington et al., 2020). 
The process of these frameworks and tools require the organisation to assess the major impacts of supply chain vulnerability from supply failure, manufacturing operations failure, logistics failure, information and technology failure, and workforce unavailability; all of which occurred during the Covid-19 pandemic (McCalman, Paton and Siebert, 2016; Slack and Brandon-Jones, 2019; Shih, 2020; Whittington et al., 2020; Bonadio et al., 2021).
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Whilst companies focus on efficiency and responsiveness in stable and consistent business contexts, businesses also need to be flexible to address volatile, uncertain, complex and ambiguous (VUCA) business contexts (Nitsche, 2018; Czajkowska, 2019). It is important that a business is able to be flexible enough to be able to switch its operational scenarios to adapt to these disruptions and this can include the use of scenario planning and business continuity management (Hiles and Noakes-Fry, 2014; Czajkowska, 2019; Crask, 2021). This is particularly important to AWS, where it must ensure uninterrupted access to its cloud based customers (Shereen, Sinan and Ö Tolga, 2016; Gladstone and Brown, 2022). Grierson and Anguiano (2021) reports of an incident where AWS has got this wrong, impacting Tinder and IMDb.
Risk mitigation can be classified in three phases, proactive, reactive and post-recovery steps (Handfield and McCormack, 2008; Rushton, Croucher and Baker, 2017). The proactive stage includes strategic activities like business continuity planning, seeking to build greater flexibility into the organisation such as being able to shift production to other sites, investing in technology, or higher levels of ownership in the supply chain (Kopp, 2017; Cook and Anderson, 2020; Crask, 2021). An Amazon example of this, within logistics, includes investing in vehicles and operator recruitment to reduce the reliance on outsourcing (Liu, 2012; Bowles, 2019; Harrison et al., 2019; Fuller, 2021). 
The process of business continuity planning involves anticipating disruption in terms of the vulnerabilities in the supply chain including supplier and operational failures, logistics failures, workforce unavailability, and IT disruptions (Rushton, Croucher and Baker, 2017; Crask, 2021; Hatton and Brown, 2021). By assessing the scenarios for these vulnerabilities, the organisation can develop an actionable plan which provides alternative solutions designed to reduce the level of business disruption (Kopp, 2017; Hatton and Brown, 2021).
Technology is seen as an important part of business contingency planning, enabling information flows to be maintained. The recent Covid-19 pandemic provides a stringent example of the importance of technology, allowing the shift to remote working (Robinson, 2020; Shih, 2020; Bonadio et al., 2021).  It is important that the strategic actions of the business continuity plan are made operational, this includes testing the plan and prioritising business activities based upon the level of importance (Farr and Bailey, 2019; Crask, 2021; Hatton and Brown, 2021). Operations such as logistics are critical in terms of time compressions and it is important that delivery times are disrupted as little as possible to ensure that service quality can remain at an expected level (Dale, Bamford and Wiele, 2016; Wieland, Handfield and Durach, 2016; Rushton, Croucher and Baker, 2017; Bowles, 2019).
Within a global supply chain, business continuity planning will need to undertake an evaluation of each market, such as assessing factors like ports and transportation, fuel prices and political decisions which can affect trade (Aboah et al., 2021; Managan, Lalwani and Calatayud, 2021). Whilst each of these examples are presented as separate factors, it is also important to recognise the synergies. An example of which occurred during the Covid-19 pandemic, seeing political decisions leading to strategic port closures and limiting transportation because the workforce had to stay at home (Bonadio et al., 2021; Conerly, 2021).
The reactive stage seeks to minimise the damage of the business disruption, requiring a shift in the business context from maximising efficiencies to maintaining key business operations like logistics (Christopher, 2016; Rushton, Croucher and Baker, 2017; Crask, 2021).  The reactive stage sees the business continuity plans put into action and once the impacts of the disruption have been assessed, there is the need to re-evaluate customer commitments in the new business context (Crask, 2021). An example of the new business context was seen during the Covid-19 pandemic when specific items and supply chains, such as medical items, were prioritised over non-essential items (Bonadio et al., 2021). Amazon’s home delivery model was well positioned for the pandemic, using its logistics channels to support its supply chain with Covid-19 tests, face masks, gloves and sanitisers (Harris, 2020).
There is also the issue of time during the reactive stage, which can be impacted by activities of other stakeholders in the supply chain and the level of control and power which these can leverage (Christopher, 2016). The Covid-19 pandemic saw external political stakeholders being able to wield higher levels of control and power due to focus on reducing societal risks, creating both threats and opportunities in the supply chain (Bonadio et al., 2021; O’Carroll, 2021). Whilst the threats were related to business disruption in the supply chain, there were also opportunities for businesses to undertake activities to implement new areas of business to off-set these disruptions such as businesses producing face coverings (Harris, 2020; Bonadio et al., 2021).
The final stage is post-recovery, enabling the organisation to address its weaknesses exposed during the period of business disruption (Rushton, Croucher and Baker, 2017; Crask, 2021; Hatton and Brown, 2021). This process enables it to re-evaluate how both individual supply chains operate and the interdependencies between these (Crandall, Crandall and Chen, 2015; Jacobs and Chase, 2017). This process is particularly important given the increased frequency and severity of supply chain disruptions (Crask, 2021; Hatton and Brown, 2021).
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Supply chain resilience is based on the ability and time needed to recover the supply chain to its original form and level of performance following a disruption. It also implies a capacity to absorb impacts and shocks and to be able to bounce back from these. Supply resilience is therefore focused on adaptability, and this can be supported by supply chain methodologies such as Agile (Wilson, 2015; Rushton, Croucher and Baker, 2017; Slack and Brandon-Jones, 2019).
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Agile supply chains are presented as being a more suitable response to volatile business conditions and which sees rapid changes in demand and customers seeking greater variety and choice (Womack and Jones, 2003; Gattorna, 2009; Rushton, Croucher and Baker, 2017). In this context, the elimination of waste which is a focus of lean management becomes a lower priority with a shift in focus to responding to the VUCA business context (Nitsche, 2018; Aboah et al., 2021; Managan, Lalwani and Calatayud, 2021).
The agile supply chain is concerned with providing a rapid response to customers due to the dominance of their behaviour and the number of competitors in the industry (Womack and Jones, 2003; Slack and Brandon-Jones, 2019; Rahimi et al., 2020). From a strategic perspective, there are low switching costs for consumers so consumers can opt to use other businesses to fulfil their needs (Whittington et al., 2020).
Both lean management and agile management methodologies are undertaken at Amazon. Lean management has become an essential part of the Amazon supply chain strategy, and this has been undertaken based upon the premise that too much inventory increases storage costs and slows down fulfilment (Stone, 2021; Qin and Liu, 2022). To control how much stock is sent to fulfilment centres, Amazon (2022b) charges higher fees for long term storage unless encourages sellers to send in just enough inventory to meet customer demand and to keep costs low for Amazon. Agile methodologies are related to the speed of delivery across the supply chain to fulfil customer expectations (Valdez, 2019; Banker, 2021a).
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The measures of resilience in the supply chain include not only a change in approach from a specific organisation such as Amazon but also the need to collaborate with other stakeholders including suppliers and government (Crandall, Parnall and Spillan, 2013; Crask, 2021). This collaboration is based on resilience in the form of harmonised legislative and regulatory standards and improved information sharing between governments and businesses (Crandall, Crandall and Chen, 2015; Crask, 2021). Within supply chains, there is the need for crisis communication and to develop a risk management culture amongst suppliers which also includes bottlenecks and time lags in the supply chain (Handfield and McCormack, 2008; Kumar and Anbanandam, (2020).
It is also important to predict the time it will take to re-establish the supply chain in the event of disruption, and this includes the need to undertake a better assessment of risk; developing clear communication and discussion of vulnerability and address the over reliance on particular suppliers and where supplier failure may occur (Handfield and McCormack, 2008; Hopkin and Thompson, 2022). It is also important that supply chain resilience addresses the following (Crandall, Crandall and Chen, 2015; Aboah et al., 2021; Managan, Lalwani and Calatayud, 2021):
· Supply Chain Agility - the ability to respond to changes in demand or supply.
· Supply Chain Visibility - the ability to see all stages of the supply chain from one end to the other (upstream and downstream).
· Supply Chain Velocity - the time taken for the initial inputs to the supply chain to reach the end-user.
· Acceleration - measuring how rapidly the supply chain reacts to changes in demand.
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The levels of resilience within the Amazon supply chain will now be evaluated (Valdez, 2019). The first area of Amazon’s supply chain analysed is warehousing, in terms of how it supports its logistics.
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		Location
Amazon’s multi-tier inventory system relies on aggregating stock in well placed distribution centres in large urban populations (Mattei and Satterly, 2016; Stone, 2021). Inventory it shared cross these distribution centres, ensuring supply meets demand, with any gaps in these hubs filled by smaller warehouses, enabling quick order deliveries (Mattei and Satterly, 2016; Valdez, 2019). To address the cost of held inventory, Amazon undertakes a push marketing strategy, and this strategy increases the volume of sales which is supported by the logistics network (Stone, 2021). This supply chain activity means Amazon retains control of its distribution enabling it to deliver customer orders quicker, at a lower cost, using agile methodologies (Slack and Brandon-Jones, 2019).
According to Segal and Jackson, (2021) and Keenan (2021) Amazon’s main competitors include Alibaba, Walmart, Otto, Ebay, JD (Jindong), Netflix, Rakuten, Microsoft, Google, Huawei and IBM. When comparing Amazon’s multi-tier inventory system to Alibaba’s two-echelon distribution system, similar distribution networks emerge, alongside push marketing strategies (Dai et al., 2021; Chen et al., 2022).
Organisation
Efficiency is a supply chain priority and Amazon's warehouses are optimised to make operations as fast and reliable as possible. Each warehouse has five unique storage areas which enable workers and robots to locate and move products instantly (Valdez, 2019; Bharadwaj, 2020).
Amazon also distributes different types of inventory so it can remain efficient (Valdez, 2019). This sees its own warehouses hold frequently purchased items with shorter delivery windows for customers, the storage and distribution of less popular products is outsourced (Berman, 2019; Stone, 2021). By outsourcing, Amazon reduces the cost of holding stock and transfers the risk of this to another supplier (Handfield and McCormack, 2008; Riaz, 2021).
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		Distribution
This supply chain activity is based upon the pull marketing strategy and has seen Amazon work hard to engage with customers, building their loyalty based on choice and timely delivery. Alongside its own warehouses (Valdez, 2019; Stone, 2021) Amazon maintains a network of partner distribution centres and wholesalers, meaning whenever an order cannot be fulfilled from its own distribution centres, Amazon can depend upon these partner distribution centres and wholesalers to supply the required products (Valdez, 2019).
To compete with Amazon, Walmart introduced its supply chain omnichannel strategy, using automation and technology to increase its fulfilment capacity through the supply chain; thereby reducing its reliance on warehouse and distribution outsourcing (Redman, 2019; Banker, 2021b).
Fulfilment
Amazon’s supply chain system has enabled it to work with third party sellers, publishers, vendors and manufacturers to provide reliable and reasonably priced full service fulfilment for customer orders (Valdez, 2019; Bharadwaj, 2020; Sun, et al., 2020).
Delivery Options
One of the components which strengthens the Amazon supply chain is the available delivery options, including the customer being able to choose faster delivery times (Valdez, 2019; Sun, et al., 2020). Amazon has tested and developed a range of delivery methods which are focused on getting products to customers faster and this includes the use of partnered carriers, bike delivery and the development of drones (Valdez, 2019; Bharadwaj, 2020; Taylor, 2020). This system both optimises delivery by considering the fastest option and extend options to areas which are not covered by traditional delivery services (Valdez, 2019; Stone, 2021).
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Amazon has consistently developed and use technology to increase business efficiencies in the supply chain and to reduce costs, its use in inventory and relay (Valdez, 2019; Sun, et al., 2020; AWS, 2022b).
Inventory
Amazon uses automation and robotic solutions for inventory storage and pick and pack operations (Delfanti and Frey, 2021; Stone, 2021). The commitment to this level of automation led to the establishment of Amazon robotics in 2012; now an estimated 100,000 robots in global facilities contributes to Amazon’s increased productivity (Autor, 2015; Delfanti and Frey, 2021). The use of automation and Amazon's large network has also addressed the shortage of warehouse workers (Valdez, 2019; Bharadwaj, 2020). However, Delfanti and Frey (2021) also conclude automation can have a significant negative impact on the welfare of employees.
Relay
Relay is the Amazon tracking app which was designed to streamline Amazon warehouse deliveries. Drivers are able to enter their cargo information using a simple QR code which enables them to get to deliveries quicker and enables Amazon to know where the deliveries are at any given time (Valdez, 2019; Amazon Relay, 2020; Delfanti and Frey, 2021).
Walmart has invested in plans for an integrated system to handle automated order picking, target floats and RFID tracking in an attempt to get ahead of Amazon (Leonard, 2021).
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Amazon started as an intermediary between booksellers and readers, eventually growing to sell its own products and manufacture its own brands. Whilst third party sellers are still welcome on Amazon, Amazon has been slowly squeezing many sellers out of the marketplace (Binns, 2019; Valdez, 2019; Lamb, 2021). Amazon has been manufacturing and white labelling many of the more popular products, enabling it to provide cheaper options to customers while increasing its own profits (Binns, 2019; Culpepper and Thelen, 2019).
Manufacturing means Amazon can keep all operations in house, controlling the product life cycle. This also allows Amazon to have high levels of visibility across the supply chain from procurement to customer delivery, enabling it to reduce costs and increase profits (Culpepper and Thelen, 2019; Valdez, 2019; Andreson, 2021; Campbell, 2021). By undertaking higher levels of control across the supply chain, Amazon is able to increase its supply chain resilience because of this process knowledge.
Rahe, Buschow and Schlütz (2021) warn of risks to brand reputation when retailers and content providers turn to manufacturing their own material if that material proves to be substandard. There is also a risk of alienating merchant partners when self-manufacture turns Amazon into their competitor, especially if Amazon search results favour Amazon own brands (Kalra and Stecklow, 2021).
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Amazon has been able to analyse its customer base and segment it based upon a smart price differentiation strategy (Stone, 2021). Amazon appeals to different customer segments by providing different delivery options for a corresponding price. These customer segments include Prime and non-Prime members, enabling Amazon to gather and analyse data to assists in developing improvements (Valdez, 2019; Kalra and Stecklow, 2021). It is important for Amazon to maintain their ability to be able to respond to dynamic fluctuations in demand, and these market segments enables it to balance out different consumer demand trends (Crandall, Crandall and Chen, 2015).
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The Amazon supply chain resilience can be improved with innovation, providing a new approach to the problems which it has been facing in its supply chain. The main reason which Amazon has to undertake innovation in its supply chain is to support its continued growth (Stone, 2021; AWS, 2022b). Amazon has addressed supply chain resilience is areas such as trucking, warehousing and air capacity (Banker, 2021a).
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Over recent years, Amazon has continued to expand its private fleet of long haul and last mile delivery trucks, with the aim of reducing, or eliminating, its use and reliance on delivery partners (Banker, 2021a; Fuller, 2021). This private delivery fleet expansion will also enable Amazon to become more profitable, having a higher level of control over the customer experience (Świtała, Cichosz and Trzęsiok, 2019; Banker, 2021a).
Amazon has also developed Amazon Freight, is a digital freight matching marketplace providing freight services for other suppliers (Rodrigue, 2020; Amazon Freight, 2021). Amazon Freight also provides additional opportunities for Amazon while increasing the number of drivers in the industry by building a start-up incubator, providing training and loans for trucking company entrepreneurs. This means Amazon is recruiting hundreds of people to set up trucking companies to provide exclusive services for Amazon (Banker, 2021a; Solomon, 2021).
This not only addresses the current growth challenges and Amazon’s handling capacity, it also allows Amazon the capacity for predicted future demand by developing higher levels of supply chain control and diminishing reliance on external delivery services (Banker, 2021a).
Amazon is also investing in the future by increasing its commitment to the use of more sustainable fuels and becoming carbon net-zero by 2040 (Amazon, 2020; Banker, 2021a; Bigelow, 2021). The coronavirus pandemic saw e-commerce sales dramatically expand, increasing the number of delivery journeys that exacerbated congestion and pollution issues (Banker, 2021a; Ghodsi et al., 2021). Amazon is aiming to reduce carbon emissions of its fleet using new transport types such as electric vehicles (Amazon, 2020; Banker, 2021a; Bigelow, 2021). However, there is some controversy regarding the new technology the company is developing for its trucks. Cameras powered by artificial intelligence will be installed in its branded delivery vans to ensure driver safety but there are concerns but this technology will be used for the continuous surveillance of drivers and data gathering (Banker, 2021a; Wakefield, 2021).

[bookmark: _Toc103019457]3.4.2	Amazon Warehousing
Amazon has spent years developing its logistics network, enabling it to move items around the world as quickly and cost effectively as possible (Banker, 2021a). Whilst Amazon's focus has been on large regional e-commerce distribution centres, other types of warehouses have been used. These include (Banker, 2021a): 
· Sorting centres to sort packages for geographical regions.
· Pantry and fresh warehouses for grocery storage.
· Prime now facilities stocking a limited line of high demand products for fast delivery.
· Delivery stations which are last mile facilities where packages are sorted and then dispatched directly to the customer.
Although this strategy benefits Amazon, Bloomberg (2021) reports it is fuelling a severe warehousing shortage.
Amazon's focus on speeding up delivery has been in large urban areas which have often had their own fulfilment centres, but the delivery stations provide evidence of the effort to serve fewer urban areas. These delivery stations are the final link in Amazon supply chain which starts with its large regional fulfilment centres. The delivery stations are smaller terminals, receiving Amazon goods, then shipping them to consumers. Amazon plans to open 1000 of these delivery stations in the near future across the USA before expending to other regions (Banker, 2021a; Waddell and Singh, 2021).
The Covid-19 pandemic created high levels of growth for Amazon, however, the working conditions in the warehouses had to be changed to address the requirements of social distancing. This resulted in Amazon installing cameras and software within its warehouses to detect any violations of social distancing rules and these cameras and software are still in place (Dastin and Vengattil, 2020; Banker, 2021a; Bonadio et al., 2021; Conerly, 2021).
Amazon continues to invest in robots and automation within its warehouses, designed to reduce the menial, time consuming tasks currently performed by people, allowing them to focus on other tasks. Whilst its warehouses are not yet fully automated, it is predicted that this may happen within the next ten years (Dastin, 2019; Banker, 2021a; Tyson and Zysman, 2022).
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Over the last four years, Amazon has been investing in its air capabilities leading to it having its own cargo airline which exclusively transport Amazon packages. In addition to acquiring jets, Amazon has also built its own air hub at Cincinnati/Northern Kentucky International Airport. In 2021, Amazon's air fleet consisted of 22 Boeing 737-800 and 55 Boeing 767-300ERs with another nine aircraft on order (Banker, 2021a; Friedman, 2021; Kulisch, 2022). 
Drones are also being planned for the future of Amazon and in September 2020, Amazon Prime Air was designated as an air carrier by the Federal Aviation Administration, allowing Amazon to begin its first trial of commercial deliveries in the USA (Taylor, 2020; Amazon, 2021b; Banker, 2021a). Amazon has also undertaken a considerable amount of research and development into its drone programme in other regions with research tech hubs in London and Edinburgh and a drone delivery service being developed in Cambridge (Lee, 2019; Banker, 2021a). In summer of 2020, Amazon stated that its drone programme would be launched within months and that these drones would be able to travel up to 15 miles and deliver packages and five pounds in weight to customers in less than 30 minutes (Lee, 2019; Banker, 2021a). Kersley (2021) contradicts this success, stating Amazon drone delivery in the UK is uncertain.
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Based upon the findings of this report, it is recommended that in addition to the current level of activity being undertaken by Amazon to increase the level of resilience in its supply chain, the following activities may be undertaken.
Despite Amazon’s technological innovations, data collection and analysis process, which this supports, supply chain vulnerability is often concerned with a lack of transparency. To address this issue, it is recommended that Amazon consider the use of Blockchain in its supply chain. Blockchain in the supply chain can assist in addressing areas of opacity by enabling a permanent audit trail across the supply chain, addressing issues with traceability and transparency (Atlam et al., 2018; Astarita et al., 2019; Dutta et al., 2020).
Blockchain can assist in building resilience in relation to areas like regulatory and legislative changes, counterfeit goods and traceability (Atlam et al., 2018; Astarita et al., 2019; Dutta et al., 2020). It is also possible for blockchain to be assimilated with current technology such as stock inventory and logistics tracking, providing a complementary methodology to existing processes (Atlam et al., 2018; Astarita et al., 2019; Dutta et al., 2020).
The use of blockchain can also create high levels of collaboration across the supply chain, which can be problematic if different suppliers are using different technologies. This collaboration is an important factor in developing supply chain resilience (Atlam et al., 2018; Astarita et al., 2019; Dutta et al., 2020).
Although the use of blockchain is still relatively untested in the supply chain, Amazon as an organisation has a proven track record in innovation and has the resources to undertake further research and development in this technology (Atlam et al., 2018; Astarita et al., 2019; Dutta et al., 2020).
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