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[bookmark: _Toc95851093]Executive Summary
To summarise this report investigates supply chain management focusing on the vulnerabilities within the supply of wheels and tyres to Aston Martin, it maps out the supply chain, highlighting the vulnerabilities that exist today, it also shows what processes and procedures Aston Martin are currently doing to avoid supply chain failure and improve their supply chain. Furthermore this report compares Aston Martin to Top preforming companies in regards supply chain management, this is a benchmark for where the company needs to be, it can be achieved by making there supply chain more resilient so the report then looks into supply chain resilience and how Aston Martin can make there wheels and tyre supply chain more resilient, the end of this report looks at the supplier appraisal process and what AML should change within their procedure, and the benefits of doing so to the supply chain.
[bookmark: _Toc95851094]Introduction
Aston Martin Lagonda which is an established luxury automotive company that produces high performance vehicles and in particular their procurement and supply chain department. One of the complex supply chains they manage is the procurement of wheels and tyres for all the cars, this is practically challenging for several reasons that will be explained in this report. Within the next six months the company is planning to double their production of cars however they are already struggling to keep up with the demand of wheels and tyres needed. To add further complication, the company is also looking to implement a new ERP system which will affect the whole business, meaning there might be extra strain on procurement until the teething errors with the ERP system are addressed. For these reasons its critical the department evaluates the current supply chain and look to improve it. This report will evaluate the supply chain looking at all the possible risks and threats before suggesting improvement actions that could be taken to make the supply chain more resilient and look at what changes should be made to the supplier appraisal process. These improvements need to be fully implemented before the company increases the volume and before the new ERP system is introduced.
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[bookmark: _Toc95851096]Supply chain management 
The definition of SCM is ‘Supply Chain Management (SCM) is the handling of the flow of goods and services from the raw manufacturing of the product through to the consumption by the consumer’ (chartered institute of procurement and supply, 2020) This is a global network to get components from raw material to end customer via engineering flow of information, cash, and physical distribution. Supply chain management is extremely important to the organisation because, if run well, it can do the following: (chartered institute of procurement and supply, 2020)
· Reduce operational cost 
· Improve customer service
· Improve company bottom line profits 
However, a poorly managed supply chain with little visibility of the products can result in long lead times, poor quality of goods, bad relationship with suppliers, high production costs and part shortages which reduces the output of the company. (Hobbs, 2019) All this will have a detrimental effect on the company’s profit and can even cause them financial unstableness and failure.
[bookmark: _Toc95851097]5 key processes of a supply chain
Before looking at the chosen supply chain it’s important to have a basic knowledge of the supply chain and how complex they can become. At top level there are 5 key processes within a supply chain which are also described as the compounds of supply chain management, and they are: (Carr, 2016)
1. Plan- Planning is a critical element of supply chain management company forecast demand using tools such as material planner on SAP ERP to predict the customer demands they can then plan around the supply of the goods. 
2. Source – This involves vendor selection a process of picking a supplier that can meet the requirements of the business.
3. Make- This stage would be producing, assembling, testing, and packaging of the final component the customer has ordered.
4. Deliver – The logistics behind the operations, such as freighting by air, road or sea ensuring from start to finish components arrive on time and the customers’ demands are met.
5. Return- Sometimes referred to as reverse logistics, this is post-delivery to the end customer and is a critical part of the supply chain that can affect the relationship between the customer and supplier. It can also effect the reputation of the company thus any issues, such as poor quality, need to be addressed as the customer will return the item to the supplier just as the manufacture would if they were suppled poor raw materials .
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The chosen supply chain to investigate is the supply of wheels and tyres into the manufacturing facility. This is because the company is struggling to keep up with the demand, and there is both a worldwide shortage of rubber and steel effecting the situation, as well as other contributing factors that will be discussed in this assignment. The first step will be to map the supply chain as this will give the company the visibility of the exchange of money, information, and process both up and down stream.
The benefits of supply chain mapping are: (Steven A. Melnyka, 2009)
· Identify value added and value lost – A good example of this is some parts supplied to the company come from a central warehouse in Wellesbourne, however there could be space in the manufacturing site to process and store the goods, which prevents double processing of components.
· More visibility – Having a better understanding of the supply chain helps improve relationships between the supplier and customer. There is clarity in the expectations and more of an understanding where they feed into the business ecosystem.
· Identify risks within the supply chain – An example of this could be: how would the company be affected if, for example, they find out the 2nd tier supplier is breaking laws in sourcing raw materials from a country that is embargoed like North Korea.
· Streamline the process - This could be, for example, AML are getting the same component from two different suppliers, however one is 50% quicker at delivering the component so they may choose to order more from this supplier and use the other supplier as a backup.
· Stay ahead – Buyers know not only the issues they are facing, but potentially the issues their suppliers face. For example, a seal supplier in Canada was struggling to meet demands due to the national furlough situation meaning they struggled to get workers, so AML sent over a team to produce products and engineer the system to make it more effective. 

[bookmark: _Toc95851099]Supply chain map of wheels and tyres
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[bookmark: _Toc95850079]Figure 1 - Supply Chain Map of wheels and Tyres
 
Above shows the AML supply chain for tiers and wheels. Cash flows up the tier system along with information and material flows down the system, below is a breakdown of each tier of the supply chain:
· Tier 4 – This is the raw materials that supply the wheel and tyre manufactures in Italy, steel is sourced from Taiwan and rubber from various locations within southeast Asia before getting shipped to the Tier 3 manufactures both based in Italy.
· Tier 3 – Once the shipment has gone through customs its delivered to the manufacturer, the tyres manufacturer is a well-known brand Pirelli, of which supply a range of 4 different tyre options depending on the customers preference. Wheels are produced by a separate manufacturer, and they produce up to 8 different designed alloy wheels from 22-inch standard to 23-inch wheels. AML oversee the shipment from the Italian manufactures to Ledec in Coventry, they use Speedline to ship up to 26 pallets with 15 on a pallet at a time.
· Tier 2 – Ledec based in Coventry then assemble the wheels and tires depending on the order sent to them by AML , they store 2 weeks of stock for AML just in case production changes and they require stock immediately, assembled wheels are then sent to the warehouse in South Wales.
· Tier 1 – DHL then take the delivery of wheels and supply them to the customers production line when they are building the cars, at this point the wheel and tyre is owned by AML and if they are unhappy with the quality, a reject form is placed in the system by quality and DHL will forward it onto the tier 2 supplier Ledec who will replace the faulty components.
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Supply chain vulnerabilities is the risks that are in a supply chain network that can cause disruptions, an example of these risks are:
· Financial- This could be poor exchange rates or a company within the supply network going bankrupt or into liquidation which would disrupt the flow of material to the customer and could even mean they are owed money.
· Environmental – Earthquakes, storms and adverse weather conditions can cause massive delays within the supply network. An example of this can be seen in 2021 Suez Cannel obstruction shown in fig… this was caused by 46mph winds and a sandstorm which caused a shipping vessel to crash and block the canal. It is one of the busiest shipping lanes in the world as it is the maritime quickest route into Europe from countries around the south east pacific and Indian oceans such as countries like China. This was blocked for 6 days which caused massive disruptions to a lot of the supply chains within Europe causing shortages and panic. 
· Industrial action - This can disrupt the flow of material within the global supply chain, for example if a supplier or link within the supply chain goes on strike it can completely holt material flow or other more costly methods of transport like air freighting might have to be used, (Thomas Baumgartner, 2020)even the threat of industrial action can influence the supply chain driving prices higher and leading to shortage of goods.
· Politics- Business and government politics influence supply chains, a recent example would be Brexit; the UK leaving the European market caused massive disruptions to the supply of goods as there was more legal paperwork and procedural change which companies were not ready for. (Piatek, 2021) A small bottling plant in South Wales had an import of £700,000 of Caribbean rum and the paperwork was filled in incorrectly which led to massive disruptions and no production days.
· Natural disaster – Currently the world is in the middle of a pandemic that has had a massive impact on supply chain issues and companies have had to adapt business to account for this regarding the AML supply chain. One of the best examples of this would be door seals supplied from Canada; the plant had so many employees on furlough or off with covid it led to a massive deficit on cars compared to the end of year plans, so they had to send a team of operators to Canada to run machines and get seals to AML. This is just one example of the many ways the pandemic has affected the company also causing components price to increase which reduces profit margins.
· Transport or supplier issues – Suppliers struggling to meet the demands of its customers have a knock-on effect to the supply chain. To overcome this large companies like Ford will pass the cost of downtime bill onto the suppliers, which would then push them to find a solution. Unfortunately, AML doesn’t have the same buying power as a Ford as they produce a lot less cars, for that reason AML takes the approach to work with suppliers to overcome issues.
· Accidental – This could be anything from a fire destroying stock to an order being misplaced all of which can cause delays within the supply chain. AML has had the issue where Ledec have fitted the wrong tyres to wheels, which is an issue because it does not match the bill of materials for that car and its not what the customer ordered. This might be acceptable with a Ford or Toyota however when the customer is paying over £180,000 the expectations are high. 

· Cyber-attacks – This is one vulnerability companies should be aware of as it is well documented how some companies have lost millions due to there IT systems failing and hackers getting hold of confidential information. Some even cause damage to companies just because they can so they could, for example, change shipping location of components or anything that can really disrupt the supply chain. (Piatek, 2021)
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[bookmark: _Toc95850080]Figure 2 - Data Showing what effects have created the most disruption in supply chains in the last 3 year (Piatek, 2021)
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Looking at the tyres and wheels supply chain flow there is also a very notable vulnerability as well as the ones already mentioned and that is raw materials are supplied from Taiwan, a country that has had a rise in tensions with China, one of the largest markets for of AML. This could mean they refuse to take goods sourced from Taiwan or they are known to antagonise and even stop Taiwan shipping vessels in the South China sea, which could cause disruptions in the supply chain. AML need to come up with a backup plan just in case the supply chain is affected. Also, the supply chain flow shows that another vulnerability they have is that they only source from one supplier, this can be an issue because any problems will directly affect their supply and multi-sourcing is a strategy that could benefit AML.

Another Vulnerability within this supply chain is the current ERP system, even though the manufacturing execution programs are good and help with a lot of the procurement and supply chain AML use Goldcrest as an ERP system. This is an extremely outdated program, almost 20 years old and the company doesn’t exist anymore meaning there will be no security updates, so it’s a threat as it could be hacked. Another vulnerability is there is no vendor support meaning overtime this program will have issues that AML will have to work around. Overall its an outdated ERP system that limits the company.

As it stands, they have three weeks of stock in case of any disruption in the supply between DHL and Ledec, however to ship from the manufactures in Italy to the UK is a 6 week process when considering customs, this is also a vulnerability within the supply chain. Also, there is currently a world shortage of steel, and the lead time can be up to 26 weeks, so for instance if the demand for wheels by AML increases the current manufacture will struggle to keep up.

These are all vulnerabilities that are in most global supply chains, AML have put some measures in place to already improve the supply chain or at least reduce the effect it has on the company. Below shows measures and procedures in place to strengthen the supply chain.

1. Use of Slave wheels – This is critical because if the car does not get fitted with wheels the production line is on stop as the car cannot proceed, the use of slave parts within the process allows the car to continue and progress to the end of line and bought off into a tip bay which would then fit the car with the correct tyres, fig… shows a slave wheel
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Almost every component is scanned which goes into the car, the part is then consumed, and the system backflushes the component. When slave parts are introduced, it must be acknowledged on the part shortage board to be able to track the shortages throughout the process and it will also allow the technicians to know what parts are missing on every car.  


2. Use of technology – Almost all data regarding parts, shortages and ordering are done through an ERP system and various manufacturing systems that are all integrated with one another. Data is stored in the SQL databases which are controlled by a manufacturing systems team, from a build number or VIN number stamped on the car they can tell every component, serial number, and part within the build, to the second when it got installed and by which operator. It then consumes the component reducing the inventory and it will also signal to DHL when and where parts get delivered below shows a few of the programs and scan guns used by AML.

3. Working to Plan – Some manufactures struggle to stick to plan, for example in the bottling industry the production plan changes frequently due to customers orders changing which causes poor flow within the plant, however at AML orders are planned 12 weeks in advance and option changes are available up until launch but soon as the car is launched the ERP system freezes the order and its placed in the car build sequence. This means Aston Martin works to takt time and only produces the cars planned for that day.
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4. Problem Solving Team – AML has a dedicated team of engineers that’s sole purpose is to improve the flow of production within the plan. This means if there is an issue with suppliers they immediately respond, they even go to suppliers plans and help them overcome any issues that are slowing down the flow of materials. For example, a team of problem solvers got sent to Canada to help them overcome issues in the production line, this then allowed AML to get more frequent delivery of parts and catch up to the production targets.
5. Daily shortage meeting - Daily shortage meetings are held to highlight potential shortages weeks in advance, giving the supply chain management team and problem solvers the time to come up with a strategy to overcome the issues.
6. Reliable and visible supply chain - AML team have a visible and reliable supply chain using only trusted suppliers such as DHL and Ledec, who also supply brands such as Porsche, Bentley, and Rolls Royce. 
7. New ERP System- They have identified the issues with goldcrest mainly being its outdated, not supported, security risk and struggles to communicate with other programs and sometime this leads to data corruption, so they have decided to purchase a top of the range ERP system that is also used in companies like Ferrari and Bentely. This system will eventually take over all the manufacturing execution tools so they are fully integrated and save the company a lot of money on licences, as currently this is an extremely high cost because each manufacturing service tool used requires a separate licence per user. Further to this, the system will be updated by the developers every 3 months making it more secure, and will have the benefit support of over 500 developers as INFOR is one of the leading companies in its field, coupled with this it business tasks that have to be done outside goldcrest due to its lack of capability as an ERP or tasks that take up a lot of time in the system can be done in a matter of minutes as the system is much more user friendly.
8. Cyber security team – AML have a well experienced cyber security team that constantly monitor equipment and threats to ensure the company is not a victim of cyber security.
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Lora Cecere a leader in the field of supply chain management highlights six characteristics that present within top performing companies supply chains such as Walmart, Ford and Samsung and they are : (Cecere, 2015)
1. Strong Leadership – Looking into top companies supply chain they have only had one or two leaders since the 1980’s, this coupled with a strong supply chain creates success. In terms of AML supply chain, the management is highly experienced with many years within AML and other automotive companies such as Ford, Bentley and Toyota.

2. Strong horizontal processes - SCM traditionally looks at functional excellence, however top performers look at improving their horizon processes. They use cost-to-serve analysis which allows them to identify at what stage of the process resources are used. It allows companies to track the profitability of each component which can be difficult considering that automotive has over 9,000 components going into every vehicle produced, and then consider how much the component adds to your bottom line and which components are sold at a loss. Also, the top performing companies are good at new product launches, which increases the product price and keeps customers interested in the brand, supplier development, sales and operation planning and corporate social responsibility. AML are very good at new product launch, for example, the DBX has had two new launches within the last year producing a hybrid i6 engine for China as this is what the customers wanted and the 707 DBX which is the fastest SUV in the market. With regards to cost-to serve analysis this is done at the start when working out profit margins on vehicles, however these need to be reviewed more often as prices are constantly changing.  
[image: Aston Martin DBX 707 First Look With Premium SUV - Latest Car News][bookmark: _Toc95850083]Figure 5 – New Product Launch DBX 707







3. Horizontal organizational alignment – Top performing companies have greater horizontal alignment. This could be aligning the operations with the commercial team for example, or with other companies. As of this moment AML does collaborate with other manufactures such as Mercedes which owns a share of the company. However, what has been mentioned is if they could partner up and collaborate with a company such as a Rolls Royce who are also a British luxury car manufacturer but in a different market, they would have more buying power over suppliers which would help strengthen both business supply chains. 

4. Technology – Technology is a critical aid to help manufactures deal with complex supply chains, from creating, processing, payment and delivering ERP systems are integrated through all departments of the business. Top performing supply chains use ERP systems and customise them over time to fit their business. AML uses Goldcrest which is an old, outdated ERP system, that the company has recognised the issues with and that it needs changing and are now implementing a new ERP system called LN which is one of the leaders in the market.
5. Strong supply chain planning and network – Top companies are very knowledgeable on inventory levels of stock and how to manage them correctly, they understand the use of buffers and can manage the change in demand and supply variability. AML team co-ordinate well with DHL to ensure stock levels and parts are delivered at the right time to the production line. The only improvement which could be made is the flow of information from production to call for parts or notice when levels are at minimum before they run out, as this communication can sometimes be lacking.

6. All functions report to a common leader – When all functions of the business procurement, manufacturing, logistics and engineering all report to the same leader it improves the cross functional coordination between the teams. Communication is key to an effective supply chain and all functions need to know the company’s position on supply chain issues.  As a company, communication in AML is very good, all head of departments attend a meeting every morning to look at previous days performance, any issues and the supply chain situation. The benefit of this is any issues are highlighted immediately giving, for example, DHL’s time to react to the situation before it becomes a production line stopper or a major issue. This is one area of the supply chain management AML are very good at.
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Steps to make the supply chain more resilient
Supply chain resilience is understanding the risk and planning and being prepared to deal with vulnerabilities in the supply chain. The company’s ability to adapt and overcome changes by modifying products, technologies, and supply chain strategies without sacrificing quality or cost.
[bookmark: _Toc95851104]Strategies that make supply chains more resilient
Inventory management and buffering – Increasing the capacity of stock held by the company may not be the leanest idea but it’s a quick way to reduce the effects of shortages. Since the pandemic and Brexit supply chains have more vulnerabilities and therefore with critical parts that stop production, companies may choose to increase its safety stock. (Hippold, 2020) Buffers can also be used to deal with surge capacity, so for example the launch of the DBX 707 is going to have a surge in demand by the customer, so a larger buffer of components is necessary. 
Multisource- This is where a customer gets supplied the same good by two different suppliers. he benefits of this is if one of the suppliers has issues resulting in them struggling to make deliveries then you can increase the order from the other supplier to improve the flow of material in the supply chain. Other benefits to multisource are companies can play off two competitors to reduce the cost of goods and if there are any quality issues there is the option to switch to the other supplier. This strategy mitigates risks but also gives more power to the buyer. (Shafiee, 2021)An example of this being used is with the company Ford, originally the 1.5L Dragon engine heads were solely supplied by a foundry in Czech Republic, but they had issues with high porosity so they then made necessary changes to the production line and added a foundry in North America into their supply chain.
Nearshoring – This strategy involves ditching global suppliers to get products supplied closer to the end product usually in the same country or region this reduces the complexity of the supply chain and helps the local economy. This removes the risks that are associated with importing goods and also reduces the time and cost of transporting materials to the customer, however the disadvantage of using this strategy is locally sourced products are normally more expensive compared to importing the products from abroad. (Fenn, 2019)
Standardizing components - This strategy is used a lot within the automotive industry; the benefits of which are that it reduces variation, reduces the number of suppliers, and creates the opportunity to order higher volumes from suppliers which in turn makes the supply chain more resilient.
Supply chain diversification – If the business relationship has deteriorated and the customer is not happy with the services provided, they could look at changing over to a more reliable supplier in some supply chains this might be difficult due to the uniqueness of the product or service provided, however some markets are extremely competitive meaning the customer has the option to change over if they see a business case to do so. (Hamre, 2022)
Aston Martin’s supply chain management team should look into these options because as it stands the current supply of wheels and tyres is unreliable and this is seen within the production plant below shown the map of the facility and the shear volume of cars waiting for components, and figure 6 shows the back log of cars waiting for the tyres and wheels which makes up a lot of the overall shortages within the plant.
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[bookmark: _Toc95850084]Figure 6 - Visual Display of shortage issue using the Manufacturing IT System
There should be little to no cars in the offtrack area and no cars in the middle section which is between offtrack and the production facility, however this is not the case and there is a build of cars waiting for the correct tyres and wheels.
[bookmark: _Toc95851105]Improvements to the wheel and tyre supply chain 
Market leading companies in supply chain management pride them self in being prepared to deal with any issues that effect the supply chain, however at the other end of the scale some companies are event reactive which means a lot of the time they get caught unprepared to deal with supply chain issues and this has a devastating effect on the company. With the supply of wheels and tyres AML have put some good measures in place which have been mentioned above however there is still more steps the company needs to take to make the supply chain more resilient, some improvements AML should make are:
· Increase inventory levels – The inventory levels of wheels and tyres are too low and the time taken to get goods through the supply chain has significantly increased. For example, getting components through customs before the pandemic and Brexit took 4 days, now this can take up to 2 weeks. Recently AML have had to use air freighting to overcome the supply issue and receive goods faster, however this has come at a price as it cost around 10 times more to get a wheel air freighted, compared to sea freighted which reduces the profit made on the component.  Sea freighting takes on average 6 weeks from the wheel and tyre manufactures in Italy so between AML and Ledec they need to have minimum 6 weeks of stock; this will give AML more time to deal with shortage issues.
· Multisource of component and nearshoring – Currently AML supply the steel from Taiwan to the wheel manufactures in Italy. They facilitate the transport, however due to the pandemic shipping components are not as reliable as it once was and to overcome this AML use air freighting and even pay for the manufactures in Italy to work weekends and overtime to push products out of the facilities. If AML had multiple raw material suppliers this would make it easier for them to supply the manufactures, possibly a steel manufacture in Europe would be easier and more reliable to use, or they could even use a steel manufacturer like Tata Steel which is one of the biggest steel producers in the world and look for a company in the UK to make the wheels. This would be easier but they will need to look into the cost of this as it may be more expensive.
· Supply of tyres – Currently AML use Pirelli tyres supplied from Italy, however they could also look at continental and Bridgestone high performance tyres to use as backups both these brands are just as recognised and good, and they could possibly be easier to acquire 
· Ledec assemblers – These assemble wheels and tyres for Bentley and Aston martin to name a few, the problem being they have a lot of change overs, and the process is inefficient. Aston Martin should look at two options; one being insourcing the process and the costs associated with this and also they could look at finding another company as a secondary supplier. For example, 21 and 22 inch wheels get assembled by Ledec and the other company supply’s 23inch wheels, this would also reduce the amount of change overs in Ledec making the process more efficient.
[bookmark: _Toc95851106]Supplier appraisal process
Supplier appraisal process can be defined as “An assessment of a supplier’s suitability and capability to supply specific goods or services, before awarding a contract.” (O'Byrne, 2019) Typically, a company will be assessed and scored by the customer to ensure they are able to fulfil the needs. This is used to ensure there are no vulnerabilities in the company introduced into the supply chain.
The benefits of a strong supplier appraisal process are that a company can eliminate weak performing companies. Also, it highlights problems in approved suppliers meaning the company can create a positive relationship with its supplier and help them overcome any issues. 
When we look at the AML supply chain appraisal process the company would benefit from assessing suppliers on Carters 10 C which are: (Ylinen, 2017) (Carter, 2021)
· Competency 
· Capacity
· Control
· Cash
· Cost
· Commitment
· Clean
· Culture
· Consistency
· Communication
Judging suppliers on these areas are extremely important to avoid AML selecting a poor provider as currently they look at the company’s history, quality of product, financial situation but they lack in areas such as consistency of product flow, looking at the company’s capacity. A suggestion would be for AML to fully review their process ensuring they capture all these points in their supplier approval process. Also, companies are always changing and evolving one area, AML’s struggle is they will carry out this appraisal and then once the network is set up, they will only revisit it once an issue has happened. This should be carried out each year to ensure suppliers are continuing to perform at a high level and don’t get complacent. An example of this would be reviewing the chosen supply chain as the consistency should score lower in the Italian wheel manufactures due to them struggling to meet the demand of the customer and the shortages requiring AML to use more expensive means of transporting goods to their facilities.
[bookmark: _Toc95851107]Conclusion
To conclude this report, supply chain management is a key feature within AML business currently the supply chain is under a lot of stress due to the ongoing Coronavirus pandemic and Brexit as wheels and tyres which had a 6 week lead time, is up to 12-24 weeks. AML are doing a good job managing all the supply chains and have put measures in place to reduce the effect this has on production. For example, paying for slave wheels and setting up a problem-solving team to concentrate on improving flow of materials between suppliers and AML. However, more work is needed as the company still reacting to situations they are not prepared for and has had an overall effect on there customer service as cars have over 6 months lead time. AML until now has been very lean as an organisation, which has its benefits like increase cash flow, however in this current climate supply chains are extra vulnerable and to overcome this, they can look at becoming more agile using a larger buffer of safety stock to reduce the effects of part shortages and give AML more time to fix the supply chain issues. They should also look at other aspects such and multisource and near shoring to make the supply chain more stable. AML also need to review their supplier appraisal process because this will highlight vulnerabilities before they create failures within the supply chain, they should align their process to Carters 10 C to cover all bases.
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