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This report details a part shortage issue at Aston Martin St Athan. Specifically investigating the interior trim suppliers. From the leather supplier to the suppliers which assemble the components once the leather has been received. 

Highlighting the use of the manufacturing systems at Aston Martin to collect data to aid with the investigation. As well as the networking which was required to help understand the supply chain at a deeper level. Showing the utilisation of proven problem-solving techniques such as Ishikawa model to break down the part shortage problem into more digestible pieces. Ensuring only relevant information was being analysed during the root cause analysis.

 The report indicates issues with communication, supplier distribution and bottle necks within the supply chain which are having an immediate effect on the flow of material. The discussion highlights the severity of the bottle neck being amplified due to the location of the suppliers in questions. With recommendations of what could be changed with the current supply chain set up, to help improve material flow and quality by reducing the rejection rates within the supply chain. Also, touching on limitations during the project. Such as available time and access to key information which could have improve the final outcome of the project.

Finishing the project with a proposal of a night shift being set up at another Aston Martin plant in Gaydon on UK mainland. Which utilises existing facilities to reduce the financial impact which would occur if a new facility was to be created. Indicating multiple benefits which Aston Martin could capatalise on if they were to implement the night shift at Gaydon. Such as a large reduction in carbon footprint, faster implementation of changes, more control over products and quicker response times to replacing damaged components. 

Concluding the project with a brief summary of how successful the project was. Including recommendation if the project was to be started again. Highlighting what would be required to ensure a better outcome is achieved.
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Aston Martin Lagonda is a prestigious luxury car manufacturer which produce some of the world’s most desirable vehicles. The business originated in 1913 when Lionel Martin and Richard Bamford started to build cars in a small workshop in Kensington, London. The first Aston Martins were used to compete in the French Grand Prix.

In 1947 David Brown took ownership of Aston Martin and created the Iconic DB series and moved operations to the historical and still operational location of Newport Pagnell. The DB series catapulted Aston Martin into the limelight with the DB4 and DB5 models. These models are infamous with the James Bond franchise and have continued the partnership up to current times and Aston Martin vehicles are seen in the most recent James Bond Movies.

Henry Ford took over in 1987 when he bought a 75% stake in the business. Henry Ford put his own stamp on the business by trying to revive the reputation with a totally new range of models. Also, revolutionised the manufacturing process to improve overall productivity and efficiency of the company to create maximum profits. Henry retired the Newport Pagnall site to heritage vehicles only while opening a brand-new manufacturing facility in Gaydon, Warwickshire in 2003. In 2007 Henry Ford sold the company to a group of investors. The new investors saw the financial difficulties which Aston Martin was experiencing and designed a totally new model range using modern technologies and designs to catch the interest of new customers and grow the popularity of the brand.

The company now has multiple sites across the world including two manufacturing sites. The Aston Martin HQ is currently in Gaydon, Warwickshire which is considered the home of the sports car. With a sister factory in St Athan, South Wales which is considered the home of manufacturing.
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This project is a detailed insight into how a part shortage issue was identified within the Trim and Final area of Aston Martin St Athan. Highlighting the severity of the issues and how many vehicles are still awaiting parts. Using data collected to understand the extent of the problem, analysing the data and explaining the effect it is having on the business. With a data driven proposal at the end.

The problem identified was a part shortage issue which has been occurring in the St Athan plant since early 2022. The part shortages looked at in this report are specifically interior trim components. The report will include how the issue was first identified by the Manufacturing Engineering team. Explaining how and why certain manufacturing systems are used to collate data for projects such as this. interrogating data recorded by supply chain and Aston Martins production team. Highlighting the suppliers which are failing to deliver the most components and trying to understand why each of these suppliers are failing. Identifying key points with suppliers which could be contributing to the issues.

Also, including the networking which was required for this project to ensure as much relevant data was captured as possible. Such as the discussions which were held with suppliers to help understand the problem from their side. As well as discussions with internal departments to understand the struggles which they must deal with to try and keep the plant running while the part shortages are occurring. Highlighting the constant communications required to ensure parts and builds align. 

Using proven problem-solving methods such as the Ishikawa model to methodically break down the problem into more digestible pieces. Identifying which issues are causing the most disruption to the supply chain. This allowed the Manufacturing Engineering team to focus on more relevant data preventing time wasting and optimising efficiency.

The project is then finished with a discussion explaining and summarising the findings during the project and specifically the root cause analysis. With suggestions which have been generated using the data collected and analysed during the project to help improve current material flow. Followed by a proposal that has been created using data collected from the Gaydon plant and internal teams which deal with suppliers. Showing potential benefits which, the proposal could bring if implemented.

Concluding the project with a short overview of how it went. Discussing what was good about the project, what was bad about the project, limitations to the project and what the team would do if they could do the project again and had access to everything which they needed to improve the outcome of the project.
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Aston Martin’s Manufacturing Engineering team is always looking to continuously improve the manufacturing process. Whether it is carrying out lean activities or eliminating any issues within production. Daily meetings are held at the end of every shift to discuss any issues which have occurred that day or progress on existing issues. This is where the part shortage issue was originally identified. 

This meeting includes various support functions and management throughout manufacturing to discuss the issues which are occurring. However, shortly after returning to work post COVID-19 restrictions. It was clear that Aston Martin was suffering from a part shortage issue. All areas of the business were raising the issue of missing parts on a daily basis. Using different manufacturing system available to the production team the shortages were recorded, documented, and highlighted in the end of shift meeting. Some of the systems which are used represent the problem in a visual manner which allows somebody to quickly understand the problem. 

Part shortages are a significant problem when trying to manufacture a product and earn a profit. When parts do not reach point of fit this instantly leads to a loss of profit and increase in cost.  This is due to rework cost and potential loss of sale. It costs considerably more when fitting parts in rework bays in comparison to point of fit. Fitting parts in rework bay generally cost 1.5-2 times the amount if they were to be fitted at point of fit. This is either because they are fitted in the rework bays by a multiskilled technicians who’s hourly rate is more than a technician at point of for, or being fitted out of production hours which warrants a higher hourly rate.  Also, when parts do not get fitted at point of fit this can slow down the delivery process, regarding getting the vehicles to the customer on time. 

Parts not being fitted at point of fit could also induce quality issues. For example, when a “A” surface part is fitted at point of fit the manufacturing engineering team would have implemented different types of packaging and delivery methods which ensure the parts arrive lineside safely and damage free. However, when parts are fitted in rework bays or temporary rework areas these countermeasures are not always in place. This can result in damaged parts. Slowing down the completion process further and inducing more cost. 

The project will hopefully identify any issues within the supply chain such as bottle necking, poor supplier selection and communication between supplier and buyer. “Although production processes are becoming more efficient in industries such as the automotive sector, the complexity of supply chain networks make it difficult to predicts losses through breakdowns in the supply chain”. (Jüttner, 2013) 
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Aston Martin use multiple types of manufacturing systems to help improve the manufacturing process of their products.  These systems are used to either capture or display data. There are some key systems which are used in this project to identify the issue and root cause the issue. These systems are used by people throughout all levels off the business. From line technicians to senior management. 

[bookmark: _Toc135336008][bookmark: _Toc135373254]4.1 EASE System 

EASE is a system which is used as an interface for technicians to understand the processes which need to be complete, parts which need to be used, tools which should be used, display any issues which have occurred in the area recently, display health and safety requirements relevant to that area. These functions are all displayed via a monitor on the technicians’ stations as shown in ‘Figure 1.’. Each technician will have their own EASE screen to operate.  All this information is fed into the EASE software by the different manufacturing support functions. Such as Quality, Engineering and Health and Safety. The Manufacturing Engineering team will write processes to show the technicians how to build the vehicle. The manufacturing engineering team always ensure they implement repeatable, and quality driven processes. Also, includes linking parts to these processes and the tools required to complete the process. The Quality team will put key quality point for technicians to be aware of to ensure there is no repeat quality issues. Health and Safety team will put the relevant health and safety requirements for each station to ensure technicians are always kept safe. The EASE system also allows technicians to raise any issues which might have occurred during the build phase of the vehicle. Such as incoming damage, incomplete jobs, and part shortages. 
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FLAGS is a system which stores different build issues which were recorded by technicians through the EASE Screens. This data is stored against each vehicle and a list is generated of each issue and where it occurred. As the vehicle passes through the production process the data follows it. When the vehicle reaches the end of the line there is an inspection team who will access this list and start the process of rectifying the problems which may have occurred. This system is an excellent way to ensure each vehicle is built to a high standard and nothing is missed. However, these systems are only as good as the information you input. Therefore, making it easy to input the data is critical to getting the most out of it. This data can be exported from FLAGS and input into different software to observe and manipulate the data to identify trends and patterns which may be occurring. 
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Microsoft Excel can be used to generate automated databases as issues are occurring. Formulas can then be used to manipulate the date to present the data in different ways, such as pareto and pivot tables. This is an excellent method to represent data in a more visual way. Allowing the data to be observed and analysed quicker and in a more professional manner.
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[bookmark: _Toc135073483][bookmark: _Toc135327572][bookmark: _Toc135327672][bookmark: _Toc135328543][bookmark: _Toc135335960]Figure 3-Pareto Generated to display part shortage quantity against each supplier
[bookmark: _Toc135336011][bookmark: _Toc135373257]4.4 Power BI

Microsoft Power BI is another software which can be used to manipulate data to represent it in a more user friendly and visually appealing manner. However, Power BI is a more powerful tool than Excel.  It is more interactive, easier to navigate making it more user friendly to a novice who may have never used it before. It can process data faster and it can also handle much larger amounts of data. Also, it is more visually appealing making the document look more professional than excel. Changing filters and tables is far simpler. For these reasons, when teams in Aston Martin are trying to represent data whether it is for meeting or use within a team, Power BI is the chosen software. In this instance all part shortages are represented using the power report below ‘Figure 4’.
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[bookmark: _Toc135073484][bookmark: _Toc135327573][bookmark: _Toc135327673][bookmark: _Toc135328544][bookmark: _Toc135335961]Figure 4- Part Shortage Tracker Report [Aston Martin 2022]
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To try and understand the issue further, the manufacturing team had to utilise information and software’s which are available. Also, carrying out discussions with different areas of the business who work closely with part shortages. Such as DHL and the Material Planning and Logistic team. DHL are currently the parts handling team for Aston Martin. The DHL team are responsible for receiving deliveries, handling any internal scheduling and getting parts line side on time from the warehouse.

When discussing with the MP&L (Material Planning and Logistics) team it was suggested that a Power BI report could be used to tracks issues and could be  shown in the end of shift meeting to try and understand the issue better. This report has lots of relevant information to the issue which was being investigated. All Part shortages throughout the plant are stored on a database and represented through this Power BI report. The report contains multiple tabs specific to different parts of the build phase. Also, a tab which displays the overall part shortage status.

This part of the report in ‘Figure 5.’ (See Appendix 1),was used to dial in on the issue and used to try and identify the root cause of the problem. The tab includes multiple filters and windows used to represent that data in different ways. The data can be filtered into Areas, Builds, Part number, Supplier etc. when the filters are applied the information in each window will change to suit the filters which have been set.
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[bookmark: _Toc135073485][bookmark: _Toc135327574][bookmark: _Toc135327674][bookmark: _Toc135328545][bookmark: _Toc135335962]Figure 5 - Part Shortage Tracker, Open Shortage Tab [Aston Martin 2022]
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[bookmark: _Toc135073486][bookmark: _Toc135327575][bookmark: _Toc135327675][bookmark: _Toc135328546][bookmark: _Toc135335963]Figure 6-Part Shortage Tracker, Open Shortage Tab with highlighted windows [Aston Martin 2022]

Total Builds – Displaying the number of builds on site which are currently missing parts.

Total Shortages – Number of shortages across the vehicles on site.
 
Part Description – Description of part with quantity stated below each one.

Supplier – Name of supplier with quantity of missing part below each one.

When observing ‘Figure 6.’, the Open Shortage report, the report was set up as an entire business status. Therefore, the report was run with no filters to show the high-level data. The windows would show total vehicles on site missing part and how many parts were missing across these vehicles. The report also shows which parts have failed to be delivered, including quantity. Which suppliers these parts belong to with the quantity of parts each supplier has failed to deliver. This high-level information allowed the manufacturing engineering team to quickly pinpoint the problem using parts and supplier’s information. 









[bookmark: _Toc135336014][bookmark: _Toc135373260]5.2 Open Shortage Report Breakdown

	Window Description 
	Associated Number 

	Total Builds Missing Parts
	459

	Total Shortages 
	688


[bookmark: _Toc135327912][bookmark: _Toc135328572][bookmark: _Toc135335989][bookmark: _Toc135073426][bookmark: _Toc135327770]Table 1 - Report window figures
Total Builds Missing Parts – 459

Total Shortages across the 459 vehicles – 688

As there are such large volumes of data collected a strategical approach needs to be taken to ensure relevant information is being investigated. This prevents wasting time looking at information which does not relate to the issue or will have little impact on reducing the severity of the issue. There are different software’s and proven methods which can be used to ensure the relevant information is being investigated making the analysis of the problem more efficient.

Utilising available software such as excel allows for an excellent visualisation of the issue, there are proven methods which can be used to help highlight the issue eliminating any unnecessary information which does not warrant investigating. One analysis method which has been proven effective is a pareto chart. “The pareto chart is premised on the ideology that 80% of problems can be identified or rectified in the top 20% of causes. Pareto analysis is a powerful decision-making tool which can be utilised to identify and rectify quality issues. To summarise the pareto methods is a technique which can be used to gather the necessary facts needed to set priorities when problem solving.” (Kenton, 2022)

[bookmark: _Toc135336015][bookmark: _Toc135373261]5.3 Pareto Result


[bookmark: _Toc135073487][bookmark: _Toc135327576][bookmark: _Toc135327676][bookmark: _Toc135328547][bookmark: _Toc135335964]Figure 7- Pareto of Supplier analysis 
(See Appendix 2)‘Figure 7.’ Is an image of the pareto chart generated when inputting the part shortage data from the Power BI report into Microsoft Excel and using the relevant formulas to generate a Pareto. When analysing the pareto It is evident that the majority of part shortages are caused by only a small number of suppliers. To quantify, out of the 6,888 shortages, 5,361 are owned by the top 4 suppliers. Which is 77% of total shortages. These statistics confirm the Pareto method has highlighted that almost 80% of the problems caused are caused by only 4 suppliers.

	Supplier Name
	Number of Parts Missing

	IMR Industrial Sud
	2691

	Internal Scheduling
	1289

	Prevent DEV GMBH
	1031

	IM Kelly Automotive
	351


[bookmark: _Toc135073427][bookmark: _Toc135327771][bookmark: _Toc135327913][bookmark: _Toc135328573][bookmark: _Toc135335990]Table 2- - Supplier Data from Open Shortage Report
‘Table 2.’ shows the top 4 suppliers which are failing to deliver components to Aston Martin on time. Using the Pareto method has allowed for an efficient and effective identification of where the majority of issues are occurring. This allowed the manufacturing engineering team to confidently start looking into the problem further and asking new questions to try and understand the problem at a deeper level.

Some questions which come off the back of the pareto are below, these questions allow the problem to be investigated further. Pinpointing some key issues which may be causing the part shortages. 

· What types of components are they supplying?
· Where are these suppliers located?
· What delivery methods are these suppliers using?

[bookmark: _Toc135336016][bookmark: _Toc135373262]5.4 What types of Components are they supplying?

When asking the question “what types of components they are supplying?”, it allows for any comparisons to be made between suppliers. This could indicate that each supplier is suffering from the same problem. Possibly making the resolution to the problem more effective by solving the problem across multiple suppliers at once. For this questions, the top 5 missing components from each supplier will be investigated. when collating the data for the four tables the internal scheduling table consisted of parts which are sent by a supplier to Aston Martin, who then internally schedule them to arrive at point of fit on time. The Purpose of internal scheduling is to sequence components which are delivered to the line, this reduces the amount of lineside stock needed at one time, ensuring only the parts which are needed are lineside. The internal scheduling supplier consisted of two suppliers. One being Coindu and the other being Eissmann.
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Table 3- Top 5 missing components from top four suppliers 
‘Table 3’ shows four separate tables which contain similar information. Therefore, when considering the information in these tables and the question at hand, “what types of components are these?”. Out of the 20 components all are interior trim related. Therefore, all these components do have something in common. When these 20 parts were identified and investigated, all are leather wrapped. This started to indicate that there is a possible issue with the supply of leather to these suppliers. 

When having further discussions with Aston Martin’s MP&L team, it was confirmed that the main issue with these components was the supply of leather. The leather supplier was unable to supply the leather within the critical delivery window.   





















[bookmark: _Toc135336017][bookmark: _Toc135373263]5.5 Where are the suppliers located?

‘Table 3’ shows the 5 suppliers which are causing almost 80% of the problem alongside the country where these suppliers are situated. When trying to understand the supply change the location of each supplier was critical to understand potential issues within. When investigating each supplier, it was apparent that all suppliers were spread out across Europe in different countries as shown in ‘Figure 8’. 


	Company 
	Location   

	IM Kelly
	Midlands

	IMR
	Italy

	Prevent
	Bosnia

	Eissmann 
	Czech Republic 

	Coindu
	Portugal


[bookmark: _Toc135073428][bookmark: _Toc135327772][bookmark: _Toc135327914][bookmark: _Toc135328574][bookmark: _Toc135335991]Table 3-Supplier Locations
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[bookmark: _Toc135073488][bookmark: _Toc135327577][bookmark: _Toc135327677][bookmark: _Toc135328548][bookmark: _Toc135335965]Figure 8- Map of Supplier Distribution 










[bookmark: _Toc135336018][bookmark: _Toc135373264]5.6 What Delivery Methods are These Suppliers Using?

	Supplier 
	Standard Delivery   
	Express Delivery 

	IM Kelly
	Articulated Lorry 
	Van

	IMR
	Articulated Lorry 
	Van

	Prevent
	Articulated Lorry 
	Van

	Eissmann 
	Articulated Lorry 
	Van

	Coindu
	Articulated Lorry 
	Van/Air Freight 










[bookmark: _Toc135073429][bookmark: _Toc135327773][bookmark: _Toc135327915][bookmark: _Toc135328575][bookmark: _Toc135335992]Table 4-Standard and Express Delivery Methods of Suppliers.
The delivery methods of the supplier must be considered when analysing the problem. When observing ‘table 4’ it is apparent that all suppliers use articulated lorry as standard form of delivery. When considering the location of the supplier this method of delivery can take a substantial amount of time when compared to other forms of transport to move parts from point “A” to point “B”. This form of delivery is very vulnerable due to the number of issues which may occur when the material is covering such large distances. Such as border issues or disruption to traffic. 

All suppliers have an alternative delivery method if there was any need for an emergency/express delivery. All suppliers use a van as an express delivery method as this method is more flexible and can get from point “A” to “B” slightly faster due to the different speed regulations in place and speed which they can be processed by customs. 

Coindu, also use the delivery method of Air Freight. This is considerably faster method than a Van. However, this form of delivery has its limitations especially when used as a last-minute delivery method. Firstly, the cost of Air Freight is substantially more than a Van. Also, there must be space available on charters which are due to leave to enable the materials to be loaded onto the plane and shipped to the UK. 

When discussing with the MP&L departments Aston Martin has had to charter their own plane to get parts delivered as there was no other options available at the time. This form of emergency delivery costs far higher than the initial intended form of delivery. Therefore, must be avoided.

[bookmark: _Toc135336019][bookmark: _Toc135373265]5.7 Where does each supplier receive their leather from?

Aston Martin receive all interior leather from a single source supplier in Scotland. The supplier is called Bridge of Weir. Bridge of Weir have been supplying Aston Martin leather since the 60’s and have built an excellent relationship with the company. Growing alongside each other. As Aston Martin grew so did Bridge of Weir. This type of relationship would be considered as a strategic partnership. 

Having a single source supplier brings lots of benefits for Aston Martin. Such as reduction in price for the leather and loyalty. As Aston Martin will be sourcing more leather from them than if they were to source from multiple suppliers. Allowing Bridge of Weir to offer Aston Martin a lower price for the leather. 

However, there are several negatives which come with having a single source supplier. Such as material availability and complacency. For example, If Bridge of Weir were finding it difficult to source the raw material that puts all of Aston Martin leather supply at risk. If Bridge of Weir was to ever go bankrupt or experience financial issues this would also have a direct impact on the supply of material to Aston Martin. When companies work together for a long time, one can become complacent. Complacency can manifest in several ways. Bridge of Weir may see that there is no supplier competition. This could result in drop in quality as they may assume, they do not have to maintain a high quality as business will remain with them regardless of quality. This form of complacency could also manifest due to loyalty to one and other. 

[bookmark: _Toc135336020][bookmark: _Toc135373266]5.8 Internal and Supplier Discussions.

To try and understand the problem in as much detail as possible contact was made with a business consultant named Gorasd Kert. He is the business consultant who has been employed by Aston Martin to investigate and understand any supply chain issues which may be occurring. Therefore, the consultant was an excellent person to speak to, to try and understand the interior trim problem which is being investigated. 

The consultant advised that they would be able to set up meeting with some of the suppliers to help understand the problem and ask the suppliers any questions which the manufacturing engineering team may have to try and help the issue. Not all suppliers were as forth coming as others. Therefore, only two meetings were arranged. One meeting was with Bridge of Weir and the other with Coindu.

When discussing the issue with the consultant they suggested an excellent place to start would be with the Bridge of Weir team. As the consultant had been in close contact with these suppliers, they understood that a lot of the issues were occurring at the source of the process in the Bridge of Weir plant. Explaining, there are many factors which are affecting the delivery and lead times of the product. Therefore, it was critical to have a discussion with Bridge of Weir. 




















[bookmark: _Toc135336021][bookmark: _Toc135373267]5.9 Bridge of Weir Discussion

The schematic in ‘Figure 9’ helps you understand the operations which Bridge of Weir carry out during the cutting and kitting process. (See Appendix 3)
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[bookmark: _Toc135073489][bookmark: _Toc135327578][bookmark: _Toc135327678][bookmark: _Toc135328549][bookmark: _Toc135335966]Figure 9- Schematic of Bridge of Weir Cutting and Kitting Process [Aston Martin 2023]
When the meeting occurred with Bridge of Weir, it was apparent that there was in fact lots of potential causes for the issue. They explained that one of the key issues with the supply of leather to Aston Martin is complexity. He explained Aston Martin currently have 4 vehicles in production which require a constant supply of leather. 

There are up to 350 leather components for each vehicle. Originally, the colour pallet which Aston Martin had to offer was 130 colours. Therefore, when models, and variants are considered this resulting in over 250,000 component options to be managed and scheduled. 

350 x 130 = 45,000
45,000 x 6 = 273,000

Aston Martin identified the complexity of build options as a key reason why it was difficult to manage the supply of components. Therefore, dropping the available colour range from 130 to 50 colour options. Which dramatically reduced the number of potential options. 

The 50 colour options included. 12 core colours and 38 special colours. 

350 x 50 = 17,500 
17,500 x 6 = 105,000 

When considering models and variants this is over 100,000 different components which still need to be managed by Bridge of Weir. The 300 components are broken up into different kits. These kits are then distributed to other tier 1 suppliers to create the interior trim assemblies. 

1 Car = 1 Car Kit = 22 Sub Kits. 

Therefore, it is not just the management of components internally. It is critical to ensure each component is sent to the correct tier 1 supplier within the desired time. Therefore, managing the 22 kits and getting them sent to each supplier has complexity within itself.

The colour of leather chosen also effects the lead time of the component. For core colours it takes 4-5 week prior to being needed at point of fit to start the tanning process of the leather. Whereas, the special colours need to be started 6-7 weeks prior. The core colours are processed in batched of 80. Whereas the special colours are processed in batches of 8. Therefore, Bridge of Weir naturally build a buffer stock of core colours and utilise all special colours as they are produced. 

Bridge of Weir also mentioned a specific quality issue. The quality issue discussed was the rate of rejected items from a particular supplier. One of the companies which Bridge of Weir supply leather to have a far higher rejection rate than others. The company in question was Prevent. Bridge of Weir mentioned that there is a clear difference when comparing Prevent Quality process to the other tier one companies which Bridge of Weir are supplying. The difference was an incoming quality check carried out by the tier one companies on incoming parts. All companies other than Prevent were checking the leather kits on arrival. These checks are carried out before the tier one companies start to assemble the interior components. This is to ensure there is no damage on the leather prior to being used. 

The tier one companies receive the leather 1-week prior to starting the assembly process. This gives them a 2-week window to order replacements from Bridge of Weir or cut new patterns out of leather which they may have on site. However, as Prevent do not do this incoming quality check it can be 2-3 weeks before the quality issue is detected. Also, the leather has been used on substrate and the business has wasted time building a scrap component. This results in a scrap substrate and potentially foams. Therefore, not only scrapping the leather. Resulting in unnecessary scrap cost for the business. If the substrates were to be stripped and reused. This can take a substantial amount of time which is another waste generated by the company. 

When you consider the agreed lead of 4-5 week for core colours and 6-7 weeks for special colours. Every second must be utilised to ensure components are delivered on time. However, Prevent will not hire a person to carry out these checks (discussions need to be had to understand why). Therefore, not utilising the 1-week window which they must have to detect and reorder replacement components. 

Another factor which was mentioned was program planning and change management. Aston Martin as a business has small windows between prototype build phases. Often, these build phases will conflict with the original agreed lead times between Bridge of Weir and Aston Martin regarding change management. These short build phase windows generally occur when new model variants or model updates are being planned rather than a completely new model. 
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[bookmark: _Toc135073490][bookmark: _Toc135327579][bookmark: _Toc135327679][bookmark: _Toc135328550][bookmark: _Toc135335967]Figure 10-Visual Example of Planning Issue During Prototype Build 
Bridge of Weir had agreed a specific time which it takes to receive design changes, read design changes, process design changes, manufacture the new pattern, and ship the new patterns. The agreed time for the entire process was 6-7 weeks. However, there have been times in the past where the planning team have not acknowledged the time it takes to complete these changes and planned for much shorter period between build phases. Therefore, almost making it impossible for Bridge of weir to keep up with any desired changes and to get them delivered on time.  

As you can see If one build phase was planned to take place over a two-week period it would be sometime within that build phase before Aston Martin Identify an issue with the design. Therefore, If Aston Martin was to send the details of the design issue one week into the build phase. It will take 6-7 weeks from that point for Bridge of Weir to deliver the newly modified components. However, Aston Martin has previously only planned a 3-week windows between two phases of a prototype build. This short window is not a sufficient amount of time for the information to be handled and processed by Bridge of Weir. Making it impossible for Bridge of Weir to deliver the newly modified components to Aston Martin ready for the next phase of the build. As you can see this has a massive impact on delivery capability over an entire prototype build phase.

 For this example, the build phase set by Aston Martin lasts 17 weeks and Aston Martin make changes at 1PT, 2PT and 3PT (Prototype Build Phases). Therefore,  If you were to consider the original change management time agreed by Aston Martin and Bridge of Weir, 3 change management phases would take 21-23 weeks to complete. This is an unrealistic time period to complete 3 build phases for Bridge of Weir. 

Bridge of Weir also discussed the issues which occur when Aston Martin scheduling team pull builds forward. Aston Martin scheduling team must monitor stock which is available on site ready to plan what cars can be loaded to line to be built. There must be a sufficient stock available to warrant the start of a build. However, the scheduling of these vehicles is directly affected by part availability, restricting what builds the scheduling team can load to line. This can sometimes effect vehicles which have been planned to be loaded on time. This has a knock effect on the delivery capability of Bridge of Weir. 
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[bookmark: _Toc135073491][bookmark: _Toc135327580][bookmark: _Toc135327680][bookmark: _Toc135328551][bookmark: _Toc135335968]Figure 11-Visual Example of Planning Issue During Current Build 
‘Figure 11’ shows the effect on Bridge of Weir delivery capabilities if Aston Martin’s scheduling team pull builds forward earlier than originally planned. Ideally, Bridge of Weir are notified two weeks out, on what builds they are expected to load to line in 2 weeks’ time. Giving them enough chance to schedule their own workloads to ensure they can start the process on time. Referring to the agreed lead times when considering a core colour vehicle it take 4-5 weeks for Bridge of Weir to start to process and deliver assembled components on time to Aston Martin. However, If the scheduling team have identified some vehicles cannot be loaded due to parts availability, they will pull other builds forwards which have enough available parts to warrant them to be loaded to line. However, these builds which get pulled forward have a direct effect on some supplier lead time and delivery capabilities. The schematic above is an example of a build being pulled forward by two weeks. Bridge of Wier have been notified about this build being pulled forward two weeks into the original build lead time (Red Line). Therefore, automatically putting the delivery of those components 2 weeks behind schedule. Whereas, it would have been on schedule for the originally proposed build start date.

[bookmark: _Toc135336022][bookmark: _Toc135373268]5.10 Discussion with Scheduling Team 

Almost all manufacturing companies will have a scheduling or planning team who will determine what is to be built and when it is to be build. These teams are essential to businesses to ensure businesses are run at optimum levels. “Production planning is the process of deciding how a product or service will be manufactured before the manufacturing process begins. In other words, it is how you plan to manage your supply chain, raw materials, employees and the physical space where the manufacturing process takes place. Production Planning is very important for businesses as it has an effect on other important aspects of a business.” (Yarbrough, 2021)

Aston Martins Scheduling team are in constant contact with suppliers and the manufacturing team to ensure the build plan is accurate and as efficient as possible. There is an email sent by the scheduling team every Friday which consists of the build plan for the next 3 months. This email is sent to all relevant parties such as key suppliers and manufacturing managers to ensure everyone has good forecast of what is going to be built in the coming months. It is critical to give as much of a future forecast as possible allowing suppliers and the manufacturing team to gear up and get ready for the proposed build schedule. 

However, even though the schedule has a 3 month forecast. It rarely remains frozen and reflects what was sent out three months prior as it is constantly changing due to different factors. There are a number of reasons why the build schedule will change. There are also a set of rules which have been determined by Aston Martin whether a vehicle can be placed in the build plan and loaded to line. 

For example, one major rule which has been determined is, If the Eissmann kit is not available for a vehicle it cannot be placed into the build schedule. This is because the Eissmann kits are so large and consist of most of the interior. When it is missing, it does not warrant the build to be placed into the build plan. If a vehicle was to be loaded to line with no available Eissmann kit could result in large quantity of parts being fitted after point of fit. When parts are not fitted at point of fit there is risk to quality, increase in cost and less countermeasures in place to protect components. 
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[bookmark: _Toc135073492][bookmark: _Toc135327581][bookmark: _Toc135327681][bookmark: _Toc135328552][bookmark: _Toc135335969]Figure 12- Snapshot of Aston Martin St Athan loading tracker [Aston Martin 2023]
(See Appendix 4) ‘Figure 12.’ Is a snapshot taken from a section of Aston Martin St Athan’s Loading Tracker. This section of the loading tracker shows the different columns which must be populated and agreed (greened) by the scheduling team to ensure a build is suitable to be loaded to line. If any of these columns are not able to be greened the build cannot be loaded to line. These columns included, Eissmann, IMR, Coindu, JSS, IM Kelly, Prevent. These columns relate to almost the entire interior of the car with Eissmann being the largest kit of them all. 

When vehicles are missing key components such as the Eissmann kits, these builds are pushed out further than initially intended. When builds are pushed out other builds are then brought forward to fill the gap of the build which has been pushed out. When builds are moved around in this manner this is when the supplier’s ability to supply parts on time is affected. Therefore, when the Scheduling team push and pull builds, they must consider the potential affects it will have on the suppliers ability to deliver components on time. The scheduling team are constantly monitor the stability of the build plan, this related directly to vehicles being pushed and pulled. The shceduling team tries to minimise the possibility of this occurring best as possible to have the best chance for all supplier to deliver on time. 
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[bookmark: _Toc135073493][bookmark: _Toc135327582][bookmark: _Toc135327682][bookmark: _Toc135328553][bookmark: _Toc135335970]Figure 13. – Build Stability Document Day 1 – Mon – Tue [Aston Martin 2023]
(See Appendix 5)’Figure  13.’ Is a snapshot of the build stability document on a Monday. The images show builds which have been pushed out, remained stable or yet to be determined. The blue indicated builds which remain stable and are on plan to be loaded to line on the original date proposed. The green indicated builds which have been pushed back, the reason this is highlighted green as it gives suppliers and production more time to prepare for the build to be loaded to line. The amber highlights builds which are yet to be decided, therefore could be moved or remain on plan.
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[bookmark: _Toc135073494][bookmark: _Toc135327583][bookmark: _Toc135327683][bookmark: _Toc135328554][bookmark: _Toc135335971]Figure 14- Build Stability Document Day 2 – Tue – Wed [Aston Martin 2023]
(See Appendix 5) When comparing ‘Figure .14’ to ‘Figure .13’ there is a clear difference between images. There is an additional colour added to the charts which is red. Red highlights builds which have been brought forward. The reason red has been selected as this highlights builds which bring risk to the build schedule. Comparing these images highlight how the build schedule can vary day to day. Making it a very difficult part of the operation to manage. 
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[bookmark: _Toc135073495][bookmark: _Toc135327584][bookmark: _Toc135327684][bookmark: _Toc135328555][bookmark: _Toc135335972]Figure 15-  Snapshot of St Athan Loading Document highlighting an issue [Aston Martin 2023]
Aston Martin’s scheduling team use shared documents with supplier to give everyone complete visibility of current build status. The shared documents allow both Aston Martin and suppliers to input comments and reasons explaining why particular builds are affected and what is affecting them. Referring to ‘Figure 15.’ (See Appendix 4) The section highlighted in red indicates that Prevent are unable to deliver the parts at on time. The Prevent team have highlighted this column red as “NOK” and populated the “Prevent Single Parts Hard Shortage” column with a comment. The comments indicate that some of the parts delivered by Bridge of Weir did not meet quality standard for different reason. “Bow delivered Nok part” indicates that Bridge of Weird delivered damaged leather to Prevent, which prevented those components from being manufactured. Another failure was “Bow delivered mixed color”, this indicates that Bridge of Weir sent mixed specification parts out to Prevent. Therefore, these parts could not be manufactured. 




[bookmark: _Toc132738131][bookmark: _Toc135336023][bookmark: _Toc135373269]6.0 Root Cause Analysis 



When considering all the data collected there are many different root cause analysis methods which can be utilised to try and accurate identify the problems and potentially resolve them. For this investigation, the Ishikawa method is to be used to help understand all contributing factors to the problem. Also known as the fishbone diagram.  “FD is also named as cause analysis and branches figure analysis. Kaoru Ishikawa, Japanese management master, invented it for finding out the root cause of problems. It indicates the relationship between a problem and its underlying causes, i.e. a qualitative analysis tool of expression and analysis of causal, which is often used in qualitative analysis.” (Y. Lou, 2017)

[image: Fishbone Diagram]
[bookmark: _Toc135073496][bookmark: _Toc135327585][bookmark: _Toc135327685][bookmark: _Toc135328556][bookmark: _Toc135335973]Figure 16-Image of Fishbone/Ishikawa Diagram Template (KAJAL, 2022)

“Fishbone Diagram needs to be analyses Step by Step, Using the steps below:
· Make sure the accidents or problems to be analysed, then use concise and accurate language to describe them. See the accidents or problems as “results” and put it into the right side of the FD, then draw the skeleton with an arrow points to the right side;
· Determine the leading causes' items of the accident, e.g. security management, personnel operation, design and construction, environment, etc. Then make them as the main fishbone;
· Dig deeper into above items, use middle fishbone indicating the causes of the accident caused by corresponding items. One cause corresponds to one fishbone, with text description near the fishbone;
· Expand the layers of the above-mentioned reasons, until it cannot be divided;
Through the comprehensive classification of various factors of issues, we can draw branches along the skeleton and middle reasons and small reasons contained in the main reasons one by one, then use concise and accurate language to describe every reasons' name and put them into the appropriate place with arrows indicate factors' affiliation.” (Luo, 2018)
[image: ]Using the data collected in the “Problem Identification” section of the report and combining it with the learnings above. The fishbone or Ishikawa diagram can now be drawn specifically relating to the part shortage problem Aston Martin Is investigating. When the Fishbone diagram has been completed each node can be investigated strategically and individually. The current methods can be investigated and compared to best practices which already exist. 

[bookmark: _Toc135073497][bookmark: _Toc135327586][bookmark: _Toc135327686][bookmark: _Toc135328557][bookmark: _Toc135335974]Figure 17-Fishbone/Ishikawa Diagram Base on Aston Martin Part Shortages 
‘Figure 17’ is a fishbone diagram generated using potential causes of the Aston Martin Part Shortages. By breaking the diagram down into sections each fish bone can be investigated and analysed on a deeper level. 
[bookmark: _Toc135336024][bookmark: _Toc135373270]6.1 Leather Supply 

1. Single Source Supplier

As discussed earlier in the report, Aston Martin only use one supply to supply all leather (Bridge of Weir) to the tier one suppliers who manufacture leather wrapped components for Aston Martin St Athan. Therefore, the supply of leather to Aston Martin is professionally considered as a single source supplier. ” When you’re evaluating the merits of a contract with a supplier, you typically have a choice among different companies that can provide you with the products you need. However, you can bypass the process of evaluating competitive bids and choose a specific vendor. This process is known as single source contracting. In many cases, you would choose a single source provider based largely on the prices offered. In that situation, you bypass competitive bidding, because you’re certain that no other vendor can match or beat the price of the vendor you’ve chosen.” (Quain, 2018) This is not to be mistaken for sole source supplier, “A sole source - the only supplier that can provide you with the goods or products you need. In some instances or the only vendor that carries that product. For example, a vendor who carries automobile parts that are no longer manufactured is considered a sole source. (Quain, 2018)

“The reason a single source supplier is selected is due to the potential benefits it brings to the business. Generally, a single source supplier selection will come with the below features. 

· Responsibility. The key differentiation between a single sourcing and a multi-sourcing relationship is that the customer can look to the supplier as a single point of failure of service delivery, even where the supplier has subcontracted. In theory, this model causes the supplier to choose its subcontractors carefully, because it is responsible for the subcontractor's performance or failure. 

· Long-term contract. Historically, single sourcing contracts were lengthy engagements, at times lasting if 15 years. However, in recent years single sourced deals have shortened in duration, with most falling within a range of three to seven years for the initial term. Typically, these contracts include renewal terms allowing the customer the discretion to extend the term for two or three one-year periods. As expected, suppliers seek long-term contracts because this gives them more leverage to deliver cost savings and value for money over time to their customers. However, a long-term contract can be disadvantageous for the customer if, for example:

· the supplier's performance is poor.
· the relationship between the customer and supplier is not working.
· the expected innovation is not being delivered; or
· the cost savings and value for money do not materialise.

· Lock-in. One of the frequent problems with single sourcing can be that the customer is "locked in" to its supplier. This can have disadvantages: the supplier controls its subcontractors and is often more concerned with protecting its own margins than ensuring that new or existing services are tendered or re-tendered competitively among them. 

Therefore, in a single sourcing model, it is crucial that the customer carefully select a supplier that will, over the outsourcing term:

· Meet its aspirations, expectations, and objectives.
· Deliver the particular set of services in a competitive manner.
· Create cost savings, value for money and innovation.

In addition to engaging in thoughtful supplier selection, customers must attend to these requirements contractually. For example, customers must require in their outsourcing contracts that suppliers maintain market competitive pricing during the contract term by means of benchmarking or similar provisions. Similarly, customers must require suppliers to develop and maintain short- and long-term strategic plans for the services that align with the customer's changing business requirements.

Governance structures must also be designed to require that suppliers demonstrate continuing innovation in service delivery. These types of mechanisms reduce the risk of customers becoming saddled with outdated contracts that are not responsive to their changing needs. (Ford, 2011)

Some of the potential benefits which can be had from using a single source supplier are;


· “Partnership between buyers and suppliers allows cooperation, shared benefits and long-term relationship based on high levels of trust

· Reduction of risk of opportunistic behaviour

· Large commitment of the supplier that is willing to invest in new facilities or new technology

· Lower purchase price resulting from reduced production costs, due to better knowledge of the manufacturing process by supplier and achieved economies of scale”

(Costantino, 2010)


Although there are many benefits to be gained from having a single source supplier there as risks involved. It can sometimes leave customers very vulnerable to many different factors. Some of the risks are:

· “Great dependency between the buyer and the supplier

· Increased vulnerability of supply

· Increased risk of supply interruption, especially for asset specific product”
                   (Costantino, 2010)

Single source supply leaves the customer totally dependent on the supplier getting a constant flow of material. For example, in this case. If Bridge of Weir were unable to obtain enough raw material or even process enough material in time. The entire supply chain of leather to tier one suppliers is halted. In turn resulting in parts not being delivered to Aston Martin.  

2. Product Complexity

[bookmark: _Hlk130381807]When discussing the part shortage issues with supplier. One factor which was brought up was the complexity which Aston Martin have induced into their product. As Aston Martin is a super luxury brand, customers pay a lot for their products. In turn result lots of custom options to be selected by customers. These custom options bring complexity to the product and with complexity comes risk. “Several factors must be considered when managing complex products. To ensure the successful development and delivery of complex products, companies must carefully consider factors like cost, time to market, resource allocation, customer requirements and preferences, and more.” (Dealhub, 2022)” “Adding product complexity in one part of the chain can have a ripple effect on the whole value chain, making it even more important to manage appropriately. Different aspects of the business are affected differently. In the organisation, complexity can lead to loss of focus and engagement. Financially, high complexity usually comes with increased cost and working capital. For the customer, the main issue can be loss of speed to the market, slow reactions to quality issues and other slow service levels.” (Kjellberg, 2022)
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[bookmark: _Toc133168977][bookmark: _Toc133169295][bookmark: _Toc135073498][bookmark: _Toc135327587][bookmark: _Toc135327687][bookmark: _Toc135328558][bookmark: _Toc135335975]Figure 18-How the production and logistics is affected by complexity in the cost chain(Reeves, 2020)
“With too much complexity the whole cost chain can be affected, Increases in cost and decrease in efficiency and effectiveness make their way into different parts of the value chain.“ (Kjellberg, 2022) “Figure 18.” Specifically refers to how complexity influences the production and logistical side of business. Some of these points were reinforced when discussing the issue with employees of Bridge of Weir. 

In the past product complexity has been identified as one of Aston Martin’s vulnerabilities Therefore this issue has been addressed already. When referring to earlier in the report there is a breakdown of how Aston Martin has already addressed the complexity issue. 
To Summarise, Aston Martin used to have a colour pallet of 130 different leathers to chose from. When this is multiplied by the maximum number of components for a single model which are manufactured by Bridge of Weir this results in over 250,000 different component options. Therefore, Aston Martin reduced the size of the colour pallet down to 50 different colours. When the same calculation is performed this results in a must smaller number of 105,000 available options.









[bookmark: _Toc135336025][bookmark: _Toc135373271]6.2 Damage

3. Damage to Cut Leather

To understand the effects of damaged parts firstly the flow of material must be reiterated and understood. Currently Bridge of Weir cut all leather apart from the Seat covers which are cut by Coindu themselves. Therefore, all tier one suppliers apart from Coindu receive the leather pre-cut prior to assembly. 

When observing the loading tracker which the scheduling team and suppliers use it was apparent that there were many occurrences of damaged leather being sent to suppliers. Particularly the section, which is populated by Prevent, which is one of the tier one suppliers in question. There were 48 failure occurrences across 135 scheduled builds in the loading tracker. 25 of those failures were due to Damaged leather being sent to Prevent. As Shown in ‘Figure 19’(See Appendix 4).
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[bookmark: _Toc135073499][bookmark: _Toc135327588][bookmark: _Toc135327688][bookmark: _Toc135328559][bookmark: _Toc135335976]Figure 19 - 25 Damage failures recorded by prevent [Aston Martin 2023]
Therefore, if you translate the failure mode of “Bow Delivered NOK Part” as Bridge of Weir delivered a damaged part to Prevent. Then consider 25 failures across the 135 vehicles that Is a 34% failure rate when trying to achieve a 100% complete Prevent kit. 

As Prevent do not cut their own leather, they do not have their own stocks of leather to replace damaged parts. This essentially puts extra lead time onto the kits which have damaged components. This could put an additional 2 weeks onto the lead time or 4 weeks if it were to occur on a special colour option. 



4. Damage to Assembled Parts

During the production of any product there will always be losses to damage. Especially when products are handmade. Aston Martin as a business pride themselves in having a large portion of their products handmade.  Therefore, damage must be considered as a failure mode and is likely to occur. The tier one suppliers who supply Aston Martin with their interior components hand make all parts. Therefore, this must be considered when analaysing the root cause of the problem. 

It was very difficult to obtain data from the tier one suppliers which related to damage statistics. The suppliers wanted to keep damage rate confidential and were not willing to share the information with the manufacturing engineering team. Therefore, there is no evidence of damage rate which can be analysed other than the incoming damage which was mentioned in the previous section of the root cause analysis. Also, shown in ‘Figure .19’. 

However, the assumption must be made that tier one suppliers are also damaging leather when wrapping substrates to create the interior assemblies. Therefore, although it cannot be quantified his becomes another factor to by parts may be arriving to point of fit late. As the tier one suppliers other than Coindu do not cut their own leather. It would be a minimum of 2 weeks before replacement leather is sent to the supplier. Having a knock-on effect to delivery time to Aston Martin. 

[bookmark: _Toc135336026][bookmark: _Toc135373272]6.3 Communication

5. Aston Martin to Supplier and Supplier to Aston Martin Communication

When trying to deliver a product as effective and efficient as possible “Buyer Supplier Communication” it is critical. “Consequently, buyers and suppliers have to establish alliance relationships that are closer, mutually trusted, and long-term oriented to acquire more resources and competitive advantages and achieve superior operational performance and financial performance” (Prabhudesai, 2022)

Currently Aston Martin maintain good communication with suppliers. Earlier in the report the different trackers were discussed which are shared with suppliers to give visibility of build plans 3 months ahead of load date. Such as “the build Stability Tracker” [Figure 14. And Figure  15.]  and the “St Athan Trim and Final Loading Tracker” ‘Figure 16.’.

The Build Stability tracker give supplier the live information regarding vehicles which are on schedule, pushed back or pulled forward regarding load to line date.  This allows supplier to rearrange their own build schedules to give them the best chance of achieving delivery targets. The build stability tracker is a high-level tracker with can be cross referenced to the St Athan Trim and Final Loading Tracker.
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[bookmark: _Toc135073500][bookmark: _Toc135327589][bookmark: _Toc135327689][bookmark: _Toc135328560][bookmark: _Toc135335977]Figure 20-Trim and Final Load Tracker [Aston Martin 2023]
(See Appendix 4) “Figure .20” shows the Trim and Final Load tracker which has a section at the end of the document showing load date the last 10 columns shows the load dates of each vehicle and whether it has changed from the original load date. Each column related to a week of the year. These dates will cross reference to the dates on the “Build Stability Tracker”[Figure 14. And Figure 15.]. Each row on the loading tracker related to one build. The idea of both documents is that the suppliers would look at “Build Stability Tracker”[Figure 14. And Figure 15.], it would be very clear if there was a change in load dates day by day, If there was any changes they would be highlighted in green or red. It is critical that the supplier investigate the red by cross referencing the date in the “Build Stability tracker” [Figure 14. And Figure 15.] to the Dates on the “Trim and Final Load Tracker”[Figure 16.] to understand which build have been moved in the build plane. This ensure they are made aware of the builds which have been move and ready for any vehicles which have been pulled forward. 
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[bookmark: _Toc135073501][bookmark: _Toc135327590][bookmark: _Toc135327690][bookmark: _Toc135328561][bookmark: _Toc135335978]Figure 21-Trim and Final Load Tracker [Aston Martin 2023]
(See Appendix 4) ‘Figure 21.’ Is a snapshot of the Trim and Final Load Tracker, the final ten columns have been coloured in to reflect what would be shown on the Stability tracker. As you can see that the tracker is always changing, from the original proposed load date to the final load date in the 10th column. Most builds will return to the original load date if the scheduling team are able to achieve that. As that scenario works best for buyer and supplier as everyone has had a lot of time to prepare in order to achieve delivery effectively. However, the build which has the 10th column highlighted red highlights a build which has been pulled forward in relation to the original build date. 

The 10th column represents 3 weeks out from the final trim and final load date. This column should be frozen 3 weeks out from load date to ensure the supplier can meet the planned build date. However, as you can see there is a row in the 10th column highlighted red. This indicates a build has been pulled forward to the original trim and final date 3 weeks out to the originally intended load date. This build has been highlighted as a risk to delivery as it has eaten into the lead time which was originally agreed with the supplier. 

When discussing with the scheduling team It was apparent there are many reasons why builds can be pulled forward. In this instance it was due to a customer requesting their vehicle earlier than the original proposed date. Sometimes, customers will pay a premium on to have this option. However, this can sometimes be decided at such a late date it can really affect delivery. It can have huge impact on Aston Martin and the suppliers who will try their hardest to meet the revised delivery date but sometimes it is almost impossible as certain processes take a certain time to be completed. 

Also, when discussing with the scheduling team there are instances when Aston Martin has to meet a date in which vehicles can be shipped to certain countries. Countries such as China take up a large portion of Aston Martin’s orders. Therefore, to achieve maximum efficient Chinese orders will be loaded onto ships in bulk. Therefore, for Chinese ordered to make the shipping date to make orders as efficient as possible they will often be pushed and pulled. Again, this can sometimes result in builds being pulled earlier than the original load date. Having a knock-on effect to the supplier change and manufacturing capabilities. 

[bookmark: _Toc135336027][bookmark: _Toc135373273]6.4 Supplier Distribution
 
6. Supplier Distribution

When selecting the right suppliers as a buyer many factors must be considered to ensure quality and delivery is achieved at a reasonable cost. “Supplier selection is the process by which firms identify, evaluate, and contract with suppliers. The supplier selection process deploys an enormous amount of a firm’s financial resources and plays crucial role for the success of any organization. The main objective of supplier selection process is to reduce purchase risk, maximize overall value to the purchaser, and develop closeness and long-term relationships between buyers and suppliers. “ (Taherdoost, 2019)

 Originally Aston Martin would manufacture all their own interior trim assembly item inhouse. This process is still carried out in Aston Martin Gaydon. Loather is cut by Bridge of Weir and then sent to the trim shop to be wrapped around substates or sewn and assembled into seats. Therefore, the decision of outsourcing the trim components was a big step for Aston Martin. “The supplier selection is one of the most important decision-making issues in supply chain management field. The selecting process is critical for enhancing the company’s competitiveness, and requires the assessment of different alternative suppliers based on different criteria” (Taherdoost, 2019)
















7. Delivery Distance

There are 6 suppliers which come under the umbrella of this project and investigation. All 6 of these suppliers are distributed across Europe in different countries. 2 suppliers are on mainland UK and the remaining 4 are distributed offshore across the Continental Europe. 

	Company 
	Location   
	Distance from St Athan

	Bridge of Weir
	Scotland
	417 Miles

	IM Kelly
	Midlands
	149 Miles

	IMR
	Italy
	978 Miles

	Prevent
	Bosnia
	1,468 Miles

	Eissmann 
	Czech Republic 
	865 Miles

	Coindu
	Portugal
	1,263 Miles
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‘Table 5’ shows the distance in mile which each supplier is located from Aston Martin St Athan. ‘Figure  22’ Shows the location of each supplier in red in relation to Aston Martin St Athan. The visual of the map gives a much better idea and paints a picture of how complex the supply chain map really is. With St Athan highlighted using a green spot and suppliers using a red spot.  Although Bridge of Weir do not send parts directly to St Athan It has been included as the location of Bridge of Weir is equally important when understanding the problem at hand. 

All leather is cut by Bridge of Weir and sent out to each supplier. Where it is then assembled and sent to St Athan. In order for this supply chain to be successful meticulous planning is required to ensure no component is missed. 

However, the biggest issue which this type of supply chain brings is the lead time and transfer time of parts. If there is ever an issue with a component from Bridge of Weir or one of the suppliers accidently damaging a piece of leather during assembly. It takes time to process the scrap part and reorder a replacement. Using the agreed method of delivery, it can take roughly two weeks for components to get from Bridge of Weir to each supplier. Also, by having such a large supply chain regarding distance from supplier to buyer a number of issues can occur. “Reducing lead time can streamline operations and improve productivity, increasing output and revenue. By contrast, longer lead times negatively affect sales and manufacturing processes.” (Kenton, 2022)
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8. Euro Tunnel

The suppliers which are located in continental Europe currently delivery all components via the Euro Tunnel to UK mainland. “Since its opening more than 25 years ago, the Channel Tunnel has been a vital link between the United Kingdom and continental Europe. Eurotunnel = 20 million passengers, 2.6 million cars, 1.6 million trucks each year. 25% of trade between the United Kingdom and continental Europe goes through the Channel Tunnel. Keeping this vital link competitive is essential” (Tunnel, 2023)

The reference directly from the Euro Tunnel website emphasises the importance of the tunnel regarding the supply of goods to UK mainland. Also, the importance of exporting goods from UK mainland to Continental Europe. The supply chain which is being investigated covers the Export of the leather from Bridge of Weir Scotland, to the 4 suppliers in Continental Europe. Therefore, the operation of running the tunnel is critical to ensure goods travel freely between UK and continental Europe. 

9. Brexit

“On the 23 June 2016, 51.9 % of the UK electorate voted in favour of the UK revoking its membership of the European Union (EU).” (Vasilescu, 2022) Due to the decision which was made regarding the UK leaving the European Union a number of unknown risks and known risks occurred. A number of these risks affected the import and export of goods from the UK. Causing disruption to company operations during the transition period. “The shipping issues that have arisen as the result of Brexit include hold ups in the supply chain, such as delays from the warehouse to retailer, and retailer to customer. Getting goods from companies outside of the EU has been disrupted, whilst it's taken some time for retailers to adjust to the new rules and changes.” (Nshift, 2022)
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10. Delivery Methods

Currently the supplier in this report uses the same standard delivery methods. In this report standard delivery methods refers to the agreed method between Aston Martin and supplier when components are shipped on times. However, all but one supplier has the same express delivery method. Coindu’s express delivery method is also a van however, they also use Air Freight if need be. As Shown in “Table 6.”.
	Supplier 
	Standard Delivery   
	Express Delivery 

	Bridge of Weir
	Articulated Lorry
	Van

	IM Kelly
	Articulated Lorry 
	Van

	IMR
	Articulated Lorry 
	Van

	Prevent
	Articulated Lorry 
	Van

	Eissmann 
	Articulated Lorry 
	Van

	Coindu
	Articulated Lorry 
	Van/Air Freight 
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“The method of goods supply can impact on the number of core goods deliveries made. Allen et al. (2000) identified three types of goods supply system from establishment studies in Norwich and London:
· Centralised goods supply systems (where businesses receive goods from a single point of dispatch, which could be a single main supplier or a distribution centre).

· Decentralised goods supply systems (where businesses receive goods from several points of dispatch which could include a variety of different suppliers).

· Hybrid goods supply system (where businesses can receive a significant proportion of their core goods deliveries from a centralised supply system, with others being received through decentralised networks).” (Cheeret, 2012)
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To understand the problem fully a methodical approach had to be taken to ensure accurate and diligent results were achieved. Data which had already been captured by Aston Martin was collected and analysed to start the investigation. The data which was collected using the manufacturing systems was analysed using different analytical software’s available to understand the severity of the issue. Utlising software’s such as excel allowed a pareto to be generated. The pareto indicated which suppliers had the highest number of shortages. When carrying out the calculation the top 4 supplier owned 77% of all part shortages in Aston Martin St Athan. 

This allowed the manufacturing engineering team to narrow down the problem to just 4 suppliers. Using this approach avoided wasting time looking at suppliers who are having little impact on the current part shortage issue. When the four suppliers had been identified, more questions could be asked to help understand what may be causing these suppliers to fail. The Power BI tracker also allowed the manufacturing engineering team to understand what parts they were failing to deliver with a quantity of each part missing. During this process it was identified that all 4 suppliers had something in common. It was apparent that all suppliers manufactured interior components for the DBX.

Next, the location of each supplier was investigated. Discussions with the DHL team were conducted to understand where each supplier was located across the globe. The results were a mix between UK mainland and the European continent. Understanding the location of each supplier in relation to Aston Martin St Athan was critical to understand the complexity of the supply chain. One supplier called “Prevent” was identified as 1,459 miles away from the St Athan plant. Instantly this was identified as possibly one of the main failure modes. However, this could not be proven until further investigations were carried out to fully understand material flow. Due to the identification of large distances from the St Athan plant. Naturally, the next question was what delivery methods each supplier is using to ensure they deliver parts on time. It was identified that all suppliers had two different types of delivery methods. A standard delivery method and an emergency delivery method. All suppliers bar one had the same standard and delivery methods. Standard being Articulated lorry and emergency being a small van. However, Coindu had also used Air freight in the past for express delivery to get components to site faster than a van could achieve. 

During the discussion with DHL, they believed that some of the suppliers were struggling to supply parts on time due to shortages with leather. Therefore, it was critical to understand where each supplier was receiving leather from. During the investigation and data collection period of the project. The manufacturing engineering team were made aware of a consultant that the business has employed to investigate the problem. The DHL team gave the manufacturing engineering team the details of the consultant to help them understand the problem. When contact was made with the consultant, it was apparent that all four suppliers were receiving leather from one supplier. Bridge of Weir. Which are a well-established leather supplier based on the borders of Scotland. Several people were contacted to understand what findings had already been discovered. During the investigation period it was apparent that a consultant had already been contacted by the business to investigate the issue. Therefore, this was a strong starting point for the project. When conversing with consultant two supplier contacts were shared with the Manufacturing engineering team, being Bridge of Weir and Coindu. 

A discussion was also had with a representative from Bridge of Weir and Coindu. Discussing the potential failure modes which may be causing the part shortages at Aston Martin St Athan. The discussion helped understand the process which they carry out to provide Aston Martin’s tier one suppliers with leather to cover substrates to form complete interior components. 

When conducting the root cause analysis, many potential causes were identified which may be causing to the part shortages. Using the Ishikawa (Fishbone) method to root cause the problem has proven a strategic and methodical approach to break down the issue to help understand which one could potentially be having the most impact on the problem. Many interesting findings were found, such as issues which Aston Martin may have been causing themselves by requiring such high complexity regarding specification options. Also, selection of suppliers and their locations across the globe were impacting delivery. 

Using the Ishikawa method allowed each potential cause to be categorised and looked at individually. There are some potential causes which were left on the diagram when first generated. However, were not investigated as there was no proof or data to use. Therefore, determined as irrelevant to the investigation. 
7.1.1 Leather Supply

The first potential cause which was investigated was the leather supply and complexity of options. During the investigation it was apparent that there was only one supplier, supplying leather to each company trimming interior components. Only having one supplier is considered as a bottle neck in any supply chain. Having bottle necks in a supply chain bring risk to deliverability. “Some bottlenecks are small enough that the supply chain can keep running, albeit less efficiently.” (Hand, 2023). This quote sums up the situation which Aston Martin are currently in. However, there is a reason to why Aston Martin only use one supplier of leather. Due to the history and prestige of Aston Martin they are infamous for luxury and quality. Therefore, there are few suppliers around the world which can support this requirement. Also, due to this reputation of being a high luxury brand Aston Martin must be able to satisfy customers with a large capacity of customisabilty. Therefore, reducing the potential suppliers which can meet these requirements. Being known as at thoroughbred in British Automotive sector it is key to keep as much of the vehicle as British as possible. However, it was identified shortly before this project that the complexity of Aston Martins custom options was causing issues with supplier. Therefore, this was addressed and the available colour options was reduced to help Bridge of Weir manage orders more efficiently. Dropping the leather colour options from 130 to 50 reduced the component options by 39%.

Using a single source supplier for any business brings both risks and rewards. Businesses which have agreed with a supplier that they will use them for all of their material can help build relationships. In turn better prices and services can be offered by the supplier to ensure both buyer and supplier are getting the best out of the partnership. However, having a single source supplier can also bring substantial risk to material flow. 






Below, is a list of potential causes that could prevent material flow from supplier to buyer; 

· Facility Failure – Power cuts or Aging buildings and machines
· Raw material non-availability
· Localised labour issues – Lack of skills
· Acts of God/Natural disasters - Flooding
· War
· Bankruptcy 

Therefore, having a single source supplier for leather must be reviewed to ensure this is the right thing for Aston Martin. 
7.1.2 Damage

Damaged leather arriving at the trimming suppliers was the second issue to be investigated. The scheduling team provided excellent information regarding damage. Giving access to a document which is currently shared with Prevent to give Aston Martin visibility of any order which may be at risk. 
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[bookmark: _Toc135073505][bookmark: _Toc135327594][bookmark: _Toc135327694][bookmark: _Toc135328565][bookmark: _Toc135335982]Figure 25- Scheduling document shared with Prevent [Aston Martin 2023]
Prevent will populate a column of the document with a brief description of the issue which has caused potential risk to delivery. The column which is populated by prevent is highlighted in yellow on ‘Figure 23’(See Appendix 6). What Prevent are referring to as “NOK Part” is a part which has been received directly from Bridge of Weir as damaged. This information was shared with other teams in Aston Martin highlighting that one issue which suppliers are suffering with is incoming damaged components. Therefore, during this investigation Aston Martin sent a team of engineers to observe the processes at Bridge of Weir. On arrival some hot spots were identified where damage could be occurring. One hotspot which was identified was the storage of cut leather prior to being kitted and sent to trimming suppliers.  

[image: A picture containing text, screenshot, indoor

Description automatically generated]
[bookmark: _Toc135073506][bookmark: _Toc135327595][bookmark: _Toc135327695][bookmark: _Toc135328566][bookmark: _Toc135335983]Figure 26- Before and After Image of Leather Storage at Bridge of Weird [Aston Martin 2023]
The image on the left of ‘Figure 24’ Is the before image of how leather was being stored on the Bridge of Weir site prior to being kitted and shipped. It is clearly very unorganised. Therefore, the Aston Martin team which was sent to Bridge of Weir used a Six Sigma ‘5 S’ approach to help make the picking process leaner.” The 5S’s will help reduce waste present in every operation in both the field and office.” (Sowards, 2003) The image on the right of ‘Figure 25.’ Shows the improvements which were made to the same section of leather pictured on the left-hand side. Using one of the “S’s” from the “5 S” model helped sort the parts.”Sorting means to go through a designated work area and to sort out the necessary from the unnecessary. Necessary is defined by frequency of use. If you don’t use an item at least annually it is probably not necessary to your work” (Sowards, 2003)  Organising the racks from most frequently used to least frequently used helped sped up the picking process when kits were being built ready for shipping. Having a positive impact on the efficiency of Bridge of Weir. It was quicker to identify parts and the most frequently use parts were kept closer together reducing the walking required. There would have been time wasted when certain parts were being looked for amongst the unorganised pile during the kitting process. Therefore, when considering the “TIM WOODS” waste model;

“Transportation – Moving Items
  Inventory – Items which customers may not have received
 Motion – Excessive Movement withing Workspace
 Waiting – Waiting for Items to Arrive
 Overproduction – Doing work before its needed
 Overproccesing - Doing more work than necessary
 Defects – Mistakes or Errors that need to be reworked
 Skills – Not using workers to fullest of abilities ” (Pereira, 2009)

Multiple forms of waste were removed from the process by organising the components reducing the Transportation, Motion, Waiting time and Defects. 

When discussing with the Bridge of Weir representative it was apparent that some of the suppliers had better quality checks in place than other. IMR have a firewall in place at Bridge of Weir where the leather is checked before shipment and then the leather is checked again on arrival prior to being passed to point of fit. However, Prevent do not conduct any quality checks until the leather is about to be consumed. Therefore, prolonging the time it takes to detect and rectify any potential defects. Introducing quality checks at Bridge of Weir or at Prevent when parts arrive on site would help reduce the replenishment time. In turn getting parts to point of fit faster than previously. 
7.1.3 Communication

“Relational competencies such as communication are also key elements of strategic outsourcing” (Holcomb, 2007) Currently Aston Martin maintain good communication with suppliers regarding build scheduling and forecasting. Aston Martin start communication build schedule with suppliers three months out from load date. However, the initial forecast will always change closer to the launch date. Currently Aston Martin should freeze the scheduling tracker ‘Figure 22.’ 3 weeks out from the Trim and Final load date. However, it does sometimes change even when it should be frozen. 

Potentially increasing the freeze window from 3 weeks out to 5 weeks out could give the supplier a better chance of meeting delivery requirements. Also, ensuring that the freeze window remains frozen is critical. It is essential that Aston Martin do not change the build schedule within the agreed frozen window to ensure suppliers have the best chance of delivering stock on time.  
7.1.4 Supplier Distribution and Import/Export

This project is specifically looking at 6 suppliers and considering their geographical location when regarding the supply issue. As mentioned, there is a single source supplier for Leather which is Bridge of Weir. Bridge of Weir also cut the leather for 4 out of 5 of the other suppliers. Coindu are the only supplier which cut their own leather. However, the hides still need to be sent to Coindu. Referring to ‘7.1.1 Leather Supply’ and the bottle necking of single source supplier. That is restricting the flow of material to the other 5 suppliers. 

When investigating the location of each supplier, they appear to be spread throughout the European content some of which are nearly 1,500 miles away. However, when considering the location of the leather supplier being in Scotland, the leather must leave Britain, to be sent to Europe to then be sent back to Britain to finally arrive at St Athan as a complete trim component. There is a lot of wasted time in the transfer or delivery of parts. Again, this waste could be referred to the “T” in “TIMWOODS” which was preciously discussed in ‘7.1.2 Damage’.

Also, having to cross these large distances increases the probability of issues occurring. The risk of road accidents is increased due to the amount of time spent on the road delivering parts. Whether it is the shipment itself being involved in an accident or the shipment being caught in slow traffic due to an accident. The possibility of shipment breakdowns increases. Even the risk of obstruction increases such a striking or protesting. Since leaving the EU, customs have also stepped-up inspections for more diligent checks of what enters and exits Europe.  Altogether, these are some of the potential issues which may occur slowing down delivery of parts. 





	Company 
	Location   
	Distance from Bridge of Weir (Miles)
	Distance to St Athan (Miles)
	Total Miles 

	IM Kelly
	Midlands
	319
	149
	468

	IMR
	Italy
	1145
	978
	2123

	Prevent
	Bosnia
	1671
	1468
	3139

	Eissmann 
	Czech Republic 
	1106
	865
	1971

	Coindu
	Portugal
	1684
	1263
	2947

	Total Miles
	10648
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‘Table 7’ is a table showing the total miles covered by one supplier regarding the leather being sent to them and the leather then being sent to St Athan. In order for Aston Martin to receive all trimmed components the leather must travel at least 10648 miles to arrive at Aston Martin St Athan. To improve lead time and deliverability/capability it would be advised to try and reduce the delivery distance as much as possible. 
7.1.5 Delivery Methods

Currently there are three different methods which are used to transfer goods to Aston Martin and their suppliers. The standard delivery method is an Articulated Lorry and express delivery is a Van. However, Coindu will sometimes use Air Freight to get deliveries on site when considered ‘Emergency’. Emergencies occur when the production line at Coindu goes down or Aston Martin Scheduling team has pulled a build earlier and normal mode of transport would not be able to deliver on the planned day. As for delivery method, Articulated lorry is the industry standard when delivering goods within the European continent. 

	Supplier 
	Standard Delivery   
	Express Delivery 

	Bridge of Weir
	Articulated Lorry
	Van

	IM Kelly
	Articulated Lorry 
	Van

	IMR
	Articulated Lorry 
	Van

	Prevent
	Articulated Lorry 
	Van

	Eissmann 
	Articulated Lorry 
	Van

	Coindu
	Articulated Lorry 
	Van/Air Freight 
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Due to infrastructure Aston Martin is best suited to Articulated lorry deliveries. Other methods such as rail could be more efficient if the infrastructure was in place. Therefore, a change in delivery method will not be looked at to improve delivery of parts. 





7.2 [bookmark: _Toc135336032][bookmark: _Toc135373278]Limitations and Things to Consider.
7.2.1 Data Limitations

Although there has been lots of useful data collected for this project. Such as part shortage report and the scheduling data. There have been some limitations throughout the project which have prevent some potentially useful data from being collected. 

One of the most limiting factors during this project was access to information directly from suppliers. Due to the sensitivity of the subject from a business perspective only 2 out of the 6 suppliers in question were willing to liaise with the manufacturing engineering team to discuss issues which could be preventing them from delivering parts to Aston Martin on time. One supplied from the scheduling team indicated that Prevent were receiving high volumes of damaged components directly from Bridge of Weir. On the other hand, Bridge of Weir had mentioned that prevent have poor quality checks when compared to the other suppliers. For example, when IMR were experiencing quality issues. An additional Quality check was implemented to help detect quality issues prior to shipment. Although, no data was shared by Bridge of Weir confirming a reduction in defected parts being sent to IMR. It would have been preferable to have data from Bridge of Weir or IMR that could support this information. 

Access to purchasing data was very limited. As Bridge of Weir were tendered for during the 60’s there is no access to the original data collected by Aston Martin when trying to understand the reason why Bridge of Weir were selected. This is critical information for the project to help understand if there better options out there. As during the project there was a number of leather wholesalers identified across the UK. Also, no Access to purchasing information regarding the price which Aston Martin pay for all interior trimming to be outsourced. This information could have been used in the proposal section of the project to give an accurate and direct comparison of prices and potential savings. 
7.2.2 Time and Resource Limitations

Although this project is work based and related to day-to-day operations in Aston Martin St Athan. The time taken to gather data, research, liaise with suppliers, data analysis and to write the project was all conducted out of working hours. If this project was more related to the current job role of the manufacturing engineering team. More time and resource could have been allocated to produce a more comprehensive project. The issues could be studied deeper and analysed at deeper levels which could help identify issues which were not seen.

For example, where the Aston Martin team went and visited Bridge of Weir and implemented some changes to improve operations. There was not enough time between implementation and project end to identify any improvements using the shared documents between the scheduling team. As this is where the quality issues were first identified by the Engineering Team.
7.2.3 Future Improvements if Project Could be Done Again

If the project could be redone there could be several changes to the approach taken which could improve the overall outcome. The biggest potential improvement would be access to all suppliers. Access to all suppliers would give the project a fuller picture of understanding regarding any potential supply chain issues. Also, more factual data from suppliers could lead to more accurate and reputable findings. Rather than verbal discussions with representatives of given suppliers. Such as quality improvements and efficiencies. A team where the only workload is understanding and solving the part shortage issue could improve the overall outcome of the project. When a team has no distraction to take them away from the project more time can be spent investigating the problem and deriving solutions. 

More time to identify change after implementation. For example, if this project carried on for longer there could have been a step change which could have been identified post implementation of improvements. Which were made by Aston Martins team which visited Bridge of Weir. Other small, incremental changes could have been made overtime to result is large beneficial changes which could have made a significant difference to efficiency and delivery.


































[bookmark: _Toc135336033][bookmark: _Toc135373279]8.0 Recommendations




Based on the findings during this project several recommendations to improve current operations will be. One key component to a business’s success is communication. 

Aston Martin currently do a good job at communication with information flowing to and from suppliers via shared documents. However, when it comes to scheduling, sometimes Aston Martin do not stick to what was originally agreed regarding lead times. Although. Sometimes this cannot be helped Aston Martin must try their best to prevent builds from being pulled forward within the agreed lead time window. This will certainly result in part missing point of fit. Which in turn will have impact on the DPV (Defect Per Vehicle). DPV is one method of scoring productions performance and understanding how well the business is performing. Therefore, avoiding impacting the DPV is critical. Possibly increasing the lead time to allow for more buffer/grace period could give suppliers more of a chance to delivering components on time. 

As a luxury car manufacturer customization for customers is a critical factor to make Aston Martin stand out from the crowd. However, this is also a very difficult part of the business to manage regarding purchasing and especially manufacturing. As discussed in the ‘Problem Identification’ section complexity is a very difficult requirement to manage, especially for Bridge of Weir. Although, Aston Martin has reduced complexity considerably. There may be room for further reductions. As this will only help suppliers managed requirements better, improve efficiencies and increase output capabilities.

Quality issues at Bridge of Weir are a large contributor to the supply chain slowing down. When a component reach supplier and a quality issue is detected replacement parts must be made and shipped to supplier via express delivery. However, IMR reduced this failure mode significantly by introducing a quality check at Bridge of Weir prior to shipment. 
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‘Figure 25’ is a schematic of the original lead time which it took for parts to flow from Bridge of Weir to IMR in Italy. However, with the high failure rate of damage when incoming parts are being inspected. The actual average lead time was increasing due to the need of replacements. 
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‘Figure 26’ is a schematic of the increased lead time to IMR due to quality issues detected on incoming parts. This scenario instantly puts the delivery of parts at risk. Due to the additional 9 days the likelihood of parts reaching fit in time has dramatically reduced. 
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‘Figure 27’is a schematic of the revised lead time from IMR. Although the lead time has increased by 7% from 5.8 weeks to 6.2 weeks the flow of material is more efficient. Although, the lead time has increased to 6.2 there is a 13% decrease in lead time when compared to 7.1 weeks when the quality issue is detected at IMR. There is also a reduction in carbon footprint generated by transportation. These forms of improvements could cross over to other suppliers suffering with quality issues, Such as Prevent. The data shared by the scheduling team giving visibility of some supplier issues indicated that prevent were struggling with a high volume of problems regarding quality. Therefore, introducing a quality check at Bridge of Weir the same as IMR could pay dividends for efficiency and cost. Although, the lead time will have to increase this can be considered during the scheduling process. Increasing the likely hood of parts arriving at point of fit on time.

More frequent visits to suppliers. As seen in the discussion section Aston Martin sent a team to Bridge of Weir to help identify improvements that could be made to current operations. Some very simple changes were made which certainly improved the efficiency of Bridge of Weir. Therefore, more frequent visits to struggling suppliers to ensure they are maintaining the implemented improvements as well as continuously improving on their current operations. This could improve relationships with suppliers and also improve the success of supplier. Allowing Aston Martin and supplier to continue to grow together. This type of strategic partner can ensure both businesses are getting something out of the partnership. 

Since the 1960’s Aston Martin has been working with Bridge of Weir and they have built a strong partnership. As discussed in the root cause analysis section of the project. Keeping the same suppliers for long periods of time can have many positive, but it can also bring some negatives to business. Such as complacency and vulnerability. Unfortunately, due to the lack of access to purchasing records and data the team where unable to find when the last time Bridge of Weir were vetted against other competitors. There are roughly 8 major automotive leather wholesalers in the UK including Bridge of Weir. It would be beneficial to Aston Martin to possible start a Vendor Comparison Matrix and start to compare the services of Bridge of Weir against other competitors. ‘Vendor assessment is an evaluation and approval process that businesses can use to determine if prospective vendors and suppliers can meet their organizational standards and obligations once under contract.’ (Ramos, 2020) When conducting the Vendor Comparison exercise many different aspects are considered to ensure the correct decision is made when selecting a supplier. ‘Typically, vendor rating focuses on quality (including conformity to specifications, open claims, and responses to claims), service level (including lead times, timeliness, reliability of product quantity and formats, and flexibility), and documentation. Several company departments (e.g., quality, purchasing, supply chain, finance and accounting) contribute their own expertise. (Luzzini, 2014) There are many benefits which can be capitalised on by taking this approach. Such as ‘better supplier performance in terms of profitability, product quality, and vendor performance’ (Luzzini, 2014)











	
	Vendor 1
	Vendor 2
	Vendor 3

	General Info
	8
	4
	6

	Capabilities
	5
	3
	4

	Customer 
References
	6
	5
	5

	Customer
Services
	3
	8
	6

	Pricing
	4
	7
	3

	Flexibility
	2
	9
	4

	Capacity
	8
	5
	7

	Implementation
	8
	8
	8

	Overall Score (Out of 70 Points)
	44
	49
	43
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‘Table 8’ is a high level/Basic template of a vendor comparison matrix generated using Microsoft excel. However, a more comprehensive and in-depth version of this table would be created if Aston Martin was to go down the route of using this method to evaluate current vendors against other competitors.
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During the investigation one of the most obvious improvements which could be made was the location of suppliers. As discussed previously the top 4 suppliers failing to deliver parts are situated across the European continent. Therefore, inducing a complex supply chain regarding the supply of interior trim components. As the leather is processed at Bridge of Weir Scotland then sent to 5 suppliers across Europe and only 1 of them being on mainland UK (IM Kelly). Having all leather come from one supplier and distributed out to 5 suppliers was identified as an immediate bottleneck in material flow. 
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[bookmark: _Toc135073510][bookmark: _Toc135327599][bookmark: _Toc135327699][bookmark: _Toc135328570][bookmark: _Toc135335987]Figure 30– Bridge of Weir Bottleneck to Suppliers 
‘Figure 28’ helps visualise the bottleneck being created by having 1 leather supplier, supplying 5 companies across Europe. “Bottleneck detection in manufacturing is the first and most essential step to improve overall manufacturing capacity” (Roser, 2014).Therefore, streamlining the supply chain will increase capacity and capability of Aston Martin. 

Aston Martin as a business has always trimmed their own interior components. It was new approach for Aston Martin to totally outsource the trimming and assembly of interior components. As this is a key selling point for Aston Martin. Also, when VIP’s visit the plant one of the first places, they want to visit is the Trimming section. It brings satisfaction and engagement for the customer when they get to see how the interior of their vehicle is made.

The decision was made to outsource trimming during the introduction of the Aston Martin DBX. As the DBX was going to be built in a new facility the choice was made to no longer trim the interior in house and to outsource it. The original business case which was put forward to justify the outsourcing returned a saving of £142 per vehicle (Appendix 8). The business case included the cost of installing a new trimming facility at St Athan. Also, when analysing the business case, you must ask was the total cost of acquisition considered as there is no breakdown of costs from the proposed suppliers. “The cost of acquisition is the total expense incurred by a business in acquiring a new client or purchasing an asset.” (Kenton, 2022).

 However, based on figures obtained from a production group leader (Appendix 9) It is currently taking 2 rework technicians 3.5 hours on average to complete reworking a vehicle missing interior trim components. The rework technicians have a fully loaded cost of £50 per hour (Appendix 9). Therefore, it is taking 8 reworkers a day to complete 18 vehicles of rework. With a daily cost of £375 a day per reworker. Which is £3000 of rework equating to £166.70 a vehicle. 
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[bookmark: _Toc135073511][bookmark: _Toc135327600][bookmark: _Toc135327700][bookmark: _Toc135328571][bookmark: _Toc135335988]Figure 31– End of Line End of Shift Summary  [Aston Martin 2023]
‘Figure 29’ (Appendix 10) Is a snapshot of the end of shift summary at the end of the production line . Giving a status of vehicles which have come of the end of the line that day(15/05/2023).

     Plan vs Actual 18 vehicles planned 18 Vehicles Built

     Out of the 18 builds only 3 were right first time

     Out of 18 vehicles built 398 parts missed point of fit
 
     Total vehicles in WIP which require some form of rework	

Using the key to understand the end of line summary emphasizes the severity of the issue. Highlighting how many vehicles require reworking due to part shortages, also the amount of vehicle right first time. 

Therefore, this proposal is going to include a night shift being set up utilizing the current facilities Aston Martin already have in the Gaydon Trim Shop. Using data taken from Gaydon Trim shop time studies (Appendix 11) to project rough timings and cost for trimming the interior of DBX in the Gaydon plant. While trying to consider all positives and negatives which this approach may bring to the business. 

As Aston Martin currently trim their own interiors for sports vehicles. Data was obtained from Gaydon’s MBO (Manufacturing Business Office) team who study process timing to understand the total time taken to build each product Aston Martin offer. This data is the starting point of building the proposal. The Trim shop at Gaydon consists of different sections which collaborate to produce the interior of the infamous sports cars. For shopfloor layout Details (Appendix 14).

Picking – This area involves handling incoming kits from Bridge of Weir and Formaplex (Substrate Supplier), splitting the leather, foam and substrates into the designated areas. During this phase the leather, Foam and substrates are paired up to ensure the correct spec is fitted to the correct vehicle.

Spraying – Spraying obtains the paired components and spray them in a large glue spray booth, which are then set aside for the trimming team to pick up when ready. 

Rear Environment – The rear environment team pick the sprayed parts from the racks, walked back to their workbench, where they will then start to carefully wrap the leather around the selected substrate. This job requires high levels of craftsmanship to ensure the end product is to the highest quality.

Laminators – Laminators will put leather and foam through large laminating machines which will adhere the leather and foam using heat. 

Seat Trim – Seat trimming is another section of the Trimshop which requires a high quality finish. Again, leather is wrapped around substrates. However, these sections are only the hard components of the seats. Such as Bolster, Switchpack and Seat backs. 

Foaming – wrap foam on designated substrate ready for leather to be wrapped. 

Headliner – The headlines large pieces of leather which are trimmed to solid substrates. However, headlines are generally a 2-man job due to the size of the component and the accuracy required to achieve a high-quality finish. 

Rear Environment Sewing – Any interior trim components which require stitching will pass through the rear environment sewing section. These stitch lines are key features to the interior of the car which and will line up across the vehicle as the vehicle is built. Therefore, it is imperative to get these stitch lines as accurate as possible. 

Seat Sewing – Front seats are currently sewn in this area. Another highly skilled job which requires high attention to detail to ensure the cover is sewn correctly otherwise the cover will fail to fit the seat. 























	Station Description
	DB11 Coupe

	Laminator
	35.76

	Quilting/Embroidery 
	126.14

	Picking
	25.39

	Spraying
	49.15

	Rear Environment
	337.45

	Seat Trim
	118.89

	Foaming
	52.44

	Headliner
	21.6

	Door Cards
	23.3

	Rear Environment Sewing
	131.73

	Seat Sewing
	254.63

	IP
	168.76

	Seat Build
	175.67

	Overall (Minutes)
	1520.91


[bookmark: _Toc135073433][bookmark: _Toc135327777][bookmark: _Toc135327919][bookmark: _Toc135328579][bookmark: _Toc135335996]Table 8– MBO Trim Shop Timing Records 
‘Table9’ is a break down taken from the timing studies carried out by the MBO (Manufacturing Business Office) team at Gaydon (Appendix 11). Looking at worst case scenario being DB11 Coupe taking the longest to build. Highlighting all aspects of trimming carried out on site. With a total working time of 1520.91 minutes. However, some of these aspects are not required in the proposal as these operations are already being carried out in the St Athan plant. 

	Station Description
	DB11 Coupe
	DBX
	increase

	Laminator
	35.76
	42.912
	20%

	Quilting/Embroidery
	126.14
	126.14
	0%

	Picking
	25.39
	30.468
	20%

	Spraying
	49.15
	58.98
	20%

	Rear Environment
	337.45
	404.94
	20%

	Seat Trim
	118.89
	118.89
	0%

	Foaming
	52.44
	62.928
	20%

	Headliner
	21.6
	22.68
	5%

	Rear Environment Sewing
	131.73
	158.076
	20%

	Seat Sewing
	254.63
	509.26
	100%

	Total (Minutes)
	1153.18
	1535.274
	23%


[bookmark: _Toc135073434][bookmark: _Toc135327778][bookmark: _Toc135327920][bookmark: _Toc135328580][bookmark: _Toc135335997]Table 9– Comparison of DB11 to DBX assumptions 
‘Table10’ is a comparison of DB11 coupe to DBX assumptions. Assuming that the DBX is overall 23% larger than the DB11 has output the above figured. When removing Seat Build and IP from the equation as these operations are already completed in St Athan. Giving a like for like comparison of each aspect of trimming which will need to be carried out at Gaydon. 



Using the data provided, it would take 25 hours to complete the trimming of a full vehicle. Therefore, a 7.5-hour shift would take 4 technicians to complete 1 vehicle worth of components. To supplement the current build volume at St Athan which is 18 units per day.  It would take 72 men to complete a days’ worth of components. However, this number could be reduced once the trim shop is running, and the operation are efficiently balanced removing any non-value add actions from the process. With a potential decrease of 12 men. Basing the costs on wages alone which is 51p a minute each vehicle would cost £782.98. However, for this case the full overhead cost must be considered. Which includes total cost of a technician considering lighting, Tax, Heating, Pension etc. Therefore, the fully loaded cost of a technician is £1.70 a minute (Appendix 12) It would cost the business £2,609.96 a vehicle.

	Current Headcount

	Rework Technicians
	21

	Transport
	15

	External Production Heads
	79

	Total Headcount
	115
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‘Table 11’ Is a breakdown of total head count within the current supply chain to maintain delivery to Aston Martin and reworkers required to retrofit parts once delivered (Appendix 9 and 13)  the table included current headcount for Rework vehicles , Transporting of goods and the External headcount required to produce the interior trim. These are the figures across all 5 interior trim suppliers as well as Aston Martin. Therefore, the total headcount to keep material flowing and complete vehicles is 115 people. 

	Reduced Headcount

	Rework Technicians
	0

	Transport
	15

	Internal Production Heads
	72

	Total Headcount
	87
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‘Table 12’ is a projection of the maximum headcount required to supply the same material to Aston Martin St Athan, If the night shift proposal was implemented. Although the above figure of rework technicians is 0, there will still be a small requirement of heads to support other issues. However, no labour should be required for retrofitting trim components. Transport heads have remained the same as the same amount of material will be moved. However, that figure could be dropped with more efficient lorry loading strategy and space saving packaging solutions. which could be utilised once Aston Martin gain more control over material flow. Production head will be reduced by 9% to 72 with a potential for a further 16% reduction brining production headcount down to 60 when NVA is analysed and removed. Therefore, an initial headcount reduction of 28 heads. There would be a small requirement for additional DHL Staff to delivery components to the trim areas. However, with large part storage line side this work could be completed during the day while the larger DHL team are on site. Or the night shift DHL staff who may be under untilised could be used to deliver components to the trim area.

To ensure the maximum benefits of night shift proposal are achieved. The change management during the introduction of new approach is critical. Ensuring that the disruption of parts is kept to a minimum, is of maximum priority. As the whole point of the project is to improve material flow. Using methods such as the Lewin’s Freeze, unfreeze, refreeze to control the change would be critical. This is a well proven and commonly used method to change management. This method is an excellent way to ensure all parties are on board and invested in the change before it happens, ensuring maximum success. “Lewin's concern is about reinforcing the change and ensuring that the desired change is accepted and maintained into the future. Without this people tend to go back to doing what they are used to doing.” (Connely, 2020).

8.1 [bookmark: _Toc135336035][bookmark: _Toc135373281]Benefits of Insourcing

There are many benefits which come with insourcing the trimming of the interior. Stemming from reduction in carbon footprint, quicker change management, increased control over product and improved reaction times to replacements. 

Currently, due to the large distance in which parts must travel Aston Martin has a considerably large carbon footprint. In recent years the drive to reduce companies carbon footprints has increased. With incentives and investments being offered to businesses which consciously reduce their carbon footprint. Therefore, Aston Martin are trying to become Carbon Neutral by 2030 (Appendix 15) making this proposal align to Aston Martins new Green proposal.

	Current Total Miles and Carbon Footprint (Articulate Lorry Only)

	Company 
	Location   
	Distance from Bridge of Weir (Miles)
	Distance to St Athan (Miles)
	Frequency of Delivery

	IM Kelly
	Midlands
	319
	149
	5

	IMR
	Italy
	1145
	978
	2

	Prevent
	Bosnia
	1671
	1468
	1

	Eissmann 
	Czech Republic 
	1106
	865
	5

	Coindu
	Portugal
	1684
	1263
	1

	Total Miles
	22527

	Carbon Footprint (gCO2)
	31537800


[bookmark: _Toc135073437][bookmark: _Toc135327781][bookmark: _Toc135327923][bookmark: _Toc135328583][bookmark: _Toc135336000]Table 12- – Current Milage and Carbon Footprint  
‘Table 11’ indicates the miles covered by articulated lorries to get the leather from Bridge of Weir to respected supplier and the assembled components back to St Athan. With a calculation of total miles covered when considering the frequency of deliveries from each supplier. Using the total milage calculation and assuming each lorry is fully loaded at 40 tons the carbon footprint can be calculated, Using the average carbon footprint of an articulated lorry over long distances stated by the Transport and Environment Organisation. “The average reference emissions amount to 52.7 gram of CO2 per tonne-kilometre (gCO2/tkm) or 35 grams of CO2 per Tonne-Mile” (Suzan, 2021).







	Scenario One

	Company
	Location
	Bridge of Weir to
 Gaydon (Miles)
	Distance to St Athan (Miles) 
	Frequency 

	Aston Martin
	Midlands
	341
	131
	14

	Total Miles
	6608

	Total Carbon Footprint (gCO2)
	9251200


[bookmark: _Toc135073438][bookmark: _Toc135327782][bookmark: _Toc135327924][bookmark: _Toc135328584][bookmark: _Toc135336001]Table 13 – Change in Milage and Carbon Footprint  
However, If Aston Martin was to implement the proposal a significant reduction in milage covered and carbon footprint can be achieved. ‘Table 12’ indicated the miles covered and carbon footprint if the proposal was to be implemented. With a 70% reduction in total milage and carbon footprint. Taking these conscious actions to reduce carbon footprint could make Aston Martin eligible for more investment and funding. Also, potentially making Aston Martin more appealing to customers. This approach would also reduce the probability of issue occurring during the transfer time of parts as the travel time is considerably reduces. 

Other benefits such as increased flexibility and adaptability can be utilised. When volumes of production change, this information must be handed over to suppliers with enough time for them to react and prepare their own operations to handle the change in volume. However, if these operations were to be carried out inhouse. The efficiency of the change, and communication is improved. Which result in quicker reaction times and more efficient change management as it is all managed under one roof. 

Currently, if there is damaged leather being sent to supplier the reaction time in getting replacements parts can be up to 9 days. 48 hours for the replacement part to be ordered and processed with 7 days to deliver. However, if Aston Martin was to take the approach of keeping a stock of hides on site, there is a skill pool and facilities available to get a leather replacement cut and back on station within the same day. Reducing the replacement time by almost 80%.  
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This project was started to help understand the problems with the current supply chain and to propose a solution which could help remove issues from the supply chain and improve flow of material from suppliers to Aston Martin.  Therefore, it can be concluded that interrogating and collating data from across the business and suppliers helped identify issues with the supply chain. The results indicated that there are in fact multiple issues within the current supply chain that are inducing problems with material flow. Also, a proposal was achieved which could help improve the flow of material utilising current facilities at the Aston Martin HQ at Gaydon. 

Although, there was a number of limitations restricting the detail of data in certain aspects of the supply chain. A very in-depth evaluation of the supply chain was still achieved. Using the intended problem-solving method to break down the problem into more digestible pieces and methodically understand the problems within the supply chain. Highlighting, the bottle neck of material flow at Bridge of Wier. With the supply of leather being sent from one supplier in Scotland across different parts of the European continent being a key factor to why there are issues with material flow. Using the proposal to highlight an approach which could be taken to stream line the material flow and remove the bottle neck.

There are certain pieces of data which could not be attained. Such as monetary figures from suppliers regarding cost breakdown of each component which they produce. Therefore, these figures could have helped depict a clearer cost saving figure of the night shift proposal. Rather than a reduction in headcount in the supply chain. However, with more time and greater access to information these figures could be obtained. Allowing calculations to be made which could give Aston Martin a clearer picture of the potential monitory saving which could be gained if the proposal was to be implemented.

Even though improvements could have been made regarding saving figures. Lots of useful information was obtained and highlighted during the project. Even simple suggestions of what could be changed with the current supply chain if Aston Martin was not to implement the night shift in the Gaydon plant. Such as more robust or additional quality checks which could be implemented at Bridge of Weir. Using an example taken from one of the suppliers who managed to reduce the frequency of failures by implementing these quality check. As this failure mode was identified as one of the main reasons why the flow of material was slowing down. 

Although the project has been seen as a success, there is still room for improvement. As mentioned in the discussion there was limited access to critical information which could have improved the outcome of the project further. Only having the ability to converse with two out of six suppliers, put limitation on the information which could be obtained. Having this access could have built a clearer picture of the whole supply chain possibly highlighting other aspects of the supply chain which could be improved to streamline material flow. Better networking opportunities could have improved the access to this information. Also, more time would have helped. Having a limited amount of time to gather and analyse information put restrictions on what could be achieved. Also, a break down of cost which are paid to supplied to produce and delivery interior components. Having access to these costs would have allowed for more accurate calculations of potential saving which could be achieved if the night shift was implemented at Gaydon. Having a monitory figure to use rather than a headcount gives a more clear and quantitative saving which could be achieved. Increasing the likelihood of buy in from the business.
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Count of SupplierName	IMR - INDUSTRIALESUD SPA	INTERNAL SCHEDULING	PREVENT DEV GMBH	I M KELLY AUTOMOTIVE LTD	BORGERS LIMITED	IMR	SAMAYA ELECTRONICS EGYPT LTD	JOYSON SAFETY SYSTEMS ITALIA S.R.L.	RICHMOND DESIGN 	&	 MARKETING	EISSMANN AUTOMOTIVE CESKA REPUBLIKA SRO	SANKO GOSEI UK LTD	HUBER KUNSTSTOFFVERARBEITUNG E K	PARK SHEET METAL CO LTD	COINDU COMPONENTES PARA A INDUSTRIA AUTOMOVEL SA	LEADEC LTD	JOYSON SAFETY SYSTEMS TORINO S.R.L.	EKIP INNOVATIONS INC.	AUTOLAUNCH LIMITED	IMR INDUSTRIALESUD SPA	PELICANS MANUFACTURING CO LTD	WCM EUROPE LIMITED	MERCEDES-BENZ AG	AKG OF AMERICA INC	PAB COVENTRY LIMITED	LEONI WIRING SYSTEMS UK LIMI	MONO TRADING SWEDEN AB	ASH AND LACY AUTOMOTIVE	EISSMANN	HDO DRUCKGUSS UND	HARMAN BECKER GEPKOCSIRENDSZER GYARTO KFT (ACOUST	MILTON KEYNES PRESSINGS LTD	PRITEX LTD	BREMBO SPA	IMPERIAL AUTO INDUSTRIES LTD	NOVATION TECH HU KFT	3M UNITED KINGDOM PLC	LEAR CORPORATION ITALIA S.R.L. A SOCIO UNICO	AAF PRODUCTION SCS	DIAMETRIC TECHNICAL LIMITED	EIZO TECHNOLOGIES GMBH	JOYSON SAFETY SYSTEMS HUNGARY KFT	VALEO S.P.A. DIVISIONE COMMUTAZIONE	VALEO SCHALTER UND SENSOREN GMBH	CONTINENTAL AUTOMOTIVE GMBH (CES)	MATA AUTOMOTIVE	VODAFONE AUTOMOTIVE UK LIMITED	AAS AUTOMOTIVE S.R.O	AUTOMOTIVE INSULATIONS LTD	BRIDGE OF WEIR LEATHER	AER STAFFORD LIMITED	BRINK TOWING SYSTEMS B V	FAURECIA AUTOMOTIVE COMPOSITES (PARTS)	FORMAPLEX TECHNOLOGIES LIMITED	IZOBLOK S.A.	JOYSON SAFETY SYSTEMS SACHSEN GMBH	METHODE ELECTRONICS MALTA LT	2691	1289	1031	351	267	155	101	98	75	66	55	44	43	42	36	35	32	29	28	28	23	22	21	15	14	14	13	12	12	11	10	10	9	9	7	6	6	5	5	5	5	5	5	3	3	3	2	2	2	1	1	1	1	1	1	1	total Percentage 	IMR - INDUSTRIALESUD SPA	INTERNAL SCHEDULING	PREVENT DEV GMBH	I M KELLY AUTOMOTIVE LTD	BORGERS LIMITED	IMR	SAMAYA ELECTRONICS EGYPT LTD	JOYSON SAFETY SYSTEMS ITALIA S.R.L.	RICHMOND DESIGN 	&	 MARKETING	EISSMANN AUTOMOTIVE CESKA REPUBLIKA SRO	SANKO GOSEI UK LTD	HUBER KUNSTSTOFFVERARBEITUNG E K	PARK SHEET METAL CO LTD	COINDU COMPONENTES PARA A INDUSTRIA AUTOMOVEL SA	LEADEC LTD	JOYSON SAFETY SYSTEMS TORINO S.R.L.	EKIP INNOVATIONS INC.	AUTOLAUNCH LIMITED	IMR INDUSTRIALESUD SPA	PELICANS MANUFACTURING CO LTD	WCM EUROPE LIMITED	MERCEDES-BENZ AG	AKG OF AMERICA INC	PAB COVENTRY LIMITED	LEONI WIRING SYSTEMS UK LIMI	MONO TRADING SWEDEN AB	ASH AND LACY AUTOMOTIVE	EISSMANN	HDO DRUCKGUSS UND	HARMAN BECKER GEPKOCSIRENDSZER GYARTO KFT (ACOUST	MILTON KEYNES PRESSINGS LTD	PRITEX LTD	BREMBO SPA	IMPERIAL AUTO INDUSTRIES LTD	NOVATION TECH HU KFT	3M UNITED KINGDOM PLC	LEAR CORPORATION ITALIA S.R.L. A SOCIO UNICO	AAF PRODUCTION SCS	DIAMETRIC TECHNICAL LIMITED	EIZO TECHNOLOGIES GMBH	JOYSON SAFETY SYSTEMS HUNGARY KFT	VALEO S.P.A. DIVISIONE COMMUTAZIONE	VALEO SCHALTER UND SENSOREN GMBH	CONTINENTAL AUTOMOTIVE GMBH (CES)	MATA AUTOMOTIVE	VODAFONE AUTOMOTIVE UK LIMITED	AAS AUTOMOTIVE S.R.O	AUTOMOTIVE INSULATIONS LTD	BRIDGE OF WEIR LEATHER	AER STAFFORD LIMITED	BRINK TOWING SYSTEMS B V	FAURECIA AUTOMOTIVE COMPOSITES (PARTS)	FORMAPLEX TECHNOLOGIES LIMITED	IZOBLOK S.A.	JOYSON SAFETY SYSTEMS SACHSEN GMBH	METHODE ELECTRONICS MALTA LT	0.39795918367346939	0.19062407571724341	0.15246968352558415	5.1907719609582965E-2	3.9485359361135758E-2	2.2922212363206153E-2	1.4936409346347235E-2	1.4492753623188406E-2	1.1091393078970719E-2	9.7604259094942331E-3	8.1336882579118603E-3	6.5069506063294884E-3	6.3590653652765457E-3	6.2111801242236021E-3	5.3238686779059448E-3	5.175983436853002E-3	4.7323277136941729E-3	4.2886719905353447E-3	4.140786749482402E-3	4.140786749482402E-3	3.4013605442176869E-3	3.2534753031647442E-3	3.105590062111801E-3	2.2182786157941437E-3	2.070393374741201E-3	2.070393374741201E-3	1.922508133688258E-3	1.7746228926353151E-3	1.7746228926353151E-3	1.6267376515823721E-3	1.4788524105294291E-3	1.4788524105294291E-3	1.3309671694764862E-3	1.3309671694764862E-3	1.0351966873706005E-3	8.8731144631765753E-4	8.8731144631765753E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	4.4365572315882877E-4	4.4365572315882877E-4	4.4365572315882877E-4	2.9577048210588581E-4	2.9577048210588581E-4	2.9577048210588581E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	Cummulative Percentage	IMR - INDUSTRIALESUD SPA	INTERNAL SCHEDULING	PREVENT DEV GMBH	I M KELLY AUTOMOTIVE LTD	BORGERS LIMITED	IMR	SAMAYA ELECTRONICS EGYPT LTD	JOYSON SAFETY SYSTEMS ITALIA S.R.L.	RICHMOND DESIGN 	&	 MARKETING	EISSMANN AUTOMOTIVE CESKA REPUBLIKA SRO	SANKO GOSEI UK LTD	HUBER KUNSTSTOFFVERARBEITUNG E K	PARK SHEET METAL CO LTD	COINDU COMPONENTES PARA A INDUSTRIA AUTOMOVEL SA	LEADEC LTD	JOYSON SAFETY SYSTEMS TORINO S.R.L.	EKIP INNOVATIONS INC.	AUTOLAUNCH LIMITED	IMR INDUSTRIALESUD SPA	PELICANS MANUFACTURING CO LTD	WCM EUROPE LIMITED	MERCEDES-BENZ AG	AKG OF AMERICA INC	PAB COVENTRY LIMITED	LEONI WIRING SYSTEMS UK LIMI	MONO TRADING SWEDEN AB	ASH AND LACY AUTOMOTIVE	EISSMANN	HDO DRUCKGUSS UND	HARMAN BECKER GEPKOCSIRENDSZER GYARTO KFT (ACOUST	MILTON KEYNES PRESSINGS LTD	PRITEX LTD	BREMBO SPA	IMPERIAL AUTO INDUSTRIES LTD	NOVATION TECH HU KFT	3M UNITED KINGDOM PLC	LEAR CORPORATION ITALIA S.R.L. A SOCIO UNICO	AAF PRODUCTION SCS	DIAMETRIC TECHNICAL LIMITED	EIZO TECHNOLOGIES GMBH	JOYSON SAFETY SYSTEMS HUNGARY KFT	VALEO S.P.A. DIVISIONE COMMUTAZIONE	VALEO SCHALTER UND SENSOREN GMBH	CONTINENTAL AUTOMOTIVE GMBH (CES)	MATA AUTOMOTIVE	VODAFONE AUTOMOTIVE UK LIMITED	AAS AUTOMOTIVE S.R.O	AUTOMOTIVE INSULATIONS LTD	BRIDGE OF WEIR LEATHER	AER STAFFORD LIMITED	BRINK TOWING SYSTEMS B V	FAURECIA AUTOMOTIVE COMPOSITES (PARTS)	FORMAPLEX TECHNOLOGIES LIMITED	IZOBLOK S.A.	JOYSON SAFETY SYSTEMS SACHSEN GMBH	METHODE ELECTRONICS MALTA LT	0.39795918367346939	0.58858325939071277	0.74105294291629686	0.79296066252587982	0.83244602188701555	0.85536823425022168	0.87030464359656889	0.88479739721975725	0.89588879029872792	0.90564921620822214	0.91378290446613397	0.92028985507246341	0.92664892043773994	0.93286010056196356	0.93818396923986946	0.94335995267672246	0.9480922803904166	0.952380952380952	0.95652173913043437	0.96066252587991674	0.96406388642413443	0.96731736172729921	0.97042295178941096	0.97264123040520511	0.97471162377994636	0.9767820171546876	0.97870452528837582	0.98047914818101112	0.98225377107364642	0.98388050872522881	0.98535936113575828	0.98683821354628776	0.98816918071576421	0.98950014788524066	0.99053534457261128	0.99142265601892898	0.99230996746524669	0.99304939367051137	0.99378881987577605	0.99452824608104073	0.99526767228630542	0.9960070984915701	0.99674652469683478	0.99719018041999363	0.99763383614315249	0.99807749186631134	0.99837326234841728	0.99866903283052322	0.99896480331262916	0.99911268855368207	0.99926057379473499	0.9994084590357879	0.99955634427684081	0.99970422951789373	0.99985211475894664	0.99999999999999956	Supplier Name


Number of Shortages






Part Shortage Pareto

Count of SupplierName	IMR - INDUSTRIALESUD SPA	INTERNAL SCHEDULING	PREVENT DEV GMBH	I M KELLY AUTOMOTIVE LTD	BORGERS LIMITED	IMR	SAMAYA ELECTRONICS EGYPT LTD	JOYSON SAFETY SYSTEMS ITALIA S.R.L.	RICHMOND DESIGN 	&	 MARKETING	EISSMANN AUTOMOTIVE CESKA REPUBLIKA SRO	SANKO GOSEI UK LTD	HUBER KUNSTSTOFFVERARBEITUNG E K	PARK SHEET METAL CO LTD	COINDU COMPONENTES PARA A INDUSTRIA AUTOMOVEL SA	LEADEC LTD	JOYSON SAFETY SYSTEMS TORINO S.R.L.	EKIP INNOVATIONS INC.	AUTOLAUNCH LIMITED	IMR INDUSTRIALESUD SPA	PELICANS MANUFACTURING CO LTD	WCM EUROPE LIMITED	MERCEDES-BENZ AG	AKG OF AMERICA INC	PAB COVENTRY LIMITED	LEONI WIRING SYSTEMS UK LIMI	MONO TRADING SWEDEN AB	ASH AND LACY AUTOMOTIVE	EISSMANN	HDO DRUCKGUSS UND	HARMAN BECKER GEPKOCSIRENDSZER GYARTO KFT (ACOUST	MILTON KEYNES PRESSINGS LTD	PRITEX LTD	BREMBO SPA	IMPERIAL AUTO INDUSTRIES LTD	NOVATION TECH HU KFT	3M UNITED KINGDOM PLC	LEAR CORPORATION ITALIA S.R.L. A SOCIO UNICO	AAF PRODUCTION SCS	DIAMETRIC TECHNICAL LIMITED	EIZO TECHNOLOGIES GMBH	JOYSON SAFETY SYSTEMS HUNGARY KFT	VALEO S.P.A. DIVISIONE COMMUTAZIONE	VALEO SCHALTER UND SENSOREN GMBH	CONTINENTAL AUTOMOTIVE GMBH (CES)	MATA AUTOMOTIVE	VODAFONE AUTOMOTIVE UK LIMITED	AAS AUTOMOTIVE S.R.O	AUTOMOTIVE INSULATIONS LTD	BRIDGE OF WEIR LEATHER	AER STAFFORD LIMITED	BRINK TOWING SYSTEMS B V	FAURECIA AUTOMOTIVE COMPOSITES (PARTS)	FORMAPLEX TECHNOLOGIES LIMITED	IZOBLOK S.A.	JOYSON SAFETY SYSTEMS SACHSEN GMBH	METHODE ELECTRONICS MALTA LT	2691	1289	1031	351	267	155	101	98	75	66	55	44	43	42	36	35	32	29	28	28	23	22	21	15	14	14	13	12	12	11	10	10	9	9	7	6	6	5	5	5	5	5	5	3	3	3	2	2	2	1	1	1	1	1	1	1	total Percentage 	IMR - INDUSTRIALESUD SPA	INTERNAL SCHEDULING	PREVENT DEV GMBH	I M KELLY AUTOMOTIVE LTD	BORGERS LIMITED	IMR	SAMAYA ELECTRONICS EGYPT LTD	JOYSON SAFETY SYSTEMS ITALIA S.R.L.	RICHMOND DESIGN 	&	 MARKETING	EISSMANN AUTOMOTIVE CESKA REPUBLIKA SRO	SANKO GOSEI UK LTD	HUBER KUNSTSTOFFVERARBEITUNG E K	PARK SHEET METAL CO LTD	COINDU COMPONENTES PARA A INDUSTRIA AUTOMOVEL SA	LEADEC LTD	JOYSON SAFETY SYSTEMS TORINO S.R.L.	EKIP INNOVATIONS INC.	AUTOLAUNCH LIMITED	IMR INDUSTRIALESUD SPA	PELICANS MANUFACTURING CO LTD	WCM EUROPE LIMITED	MERCEDES-BENZ AG	AKG OF AMERICA INC	PAB COVENTRY LIMITED	LEONI WIRING SYSTEMS UK LIMI	MONO TRADING SWEDEN AB	ASH AND LACY AUTOMOTIVE	EISSMANN	HDO DRUCKGUSS UND	HARMAN BECKER GEPKOCSIRENDSZER GYARTO KFT (ACOUST	MILTON KEYNES PRESSINGS LTD	PRITEX LTD	BREMBO SPA	IMPERIAL AUTO INDUSTRIES LTD	NOVATION TECH HU KFT	3M UNITED KINGDOM PLC	LEAR CORPORATION ITALIA S.R.L. A SOCIO UNICO	AAF PRODUCTION SCS	DIAMETRIC TECHNICAL LIMITED	EIZO TECHNOLOGIES GMBH	JOYSON SAFETY SYSTEMS HUNGARY KFT	VALEO S.P.A. DIVISIONE COMMUTAZIONE	VALEO SCHALTER UND SENSOREN GMBH	CONTINENTAL AUTOMOTIVE GMBH (CES)	MATA AUTOMOTIVE	VODAFONE AUTOMOTIVE UK LIMITED	AAS AUTOMOTIVE S.R.O	AUTOMOTIVE INSULATIONS LTD	BRIDGE OF WEIR LEATHER	AER STAFFORD LIMITED	BRINK TOWING SYSTEMS B V	FAURECIA AUTOMOTIVE COMPOSITES (PARTS)	FORMAPLEX TECHNOLOGIES LIMITED	IZOBLOK S.A.	JOYSON SAFETY SYSTEMS SACHSEN GMBH	METHODE ELECTRONICS MALTA LT	0.39795918367346939	0.19062407571724341	0.15246968352558415	5.1907719609582965E-2	3.9485359361135758E-2	2.2922212363206153E-2	1.4936409346347235E-2	1.4492753623188406E-2	1.1091393078970719E-2	9.7604259094942331E-3	8.1336882579118603E-3	6.5069506063294884E-3	6.3590653652765457E-3	6.2111801242236021E-3	5.3238686779059448E-3	5.175983436853002E-3	4.7323277136941729E-3	4.2886719905353447E-3	4.140786749482402E-3	4.140786749482402E-3	3.4013605442176869E-3	3.2534753031647442E-3	3.105590062111801E-3	2.2182786157941437E-3	2.070393374741201E-3	2.070393374741201E-3	1.922508133688258E-3	1.7746228926353151E-3	1.7746228926353151E-3	1.6267376515823721E-3	1.4788524105294291E-3	1.4788524105294291E-3	1.3309671694764862E-3	1.3309671694764862E-3	1.0351966873706005E-3	8.8731144631765753E-4	8.8731144631765753E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	7.3942620526471457E-4	4.4365572315882877E-4	4.4365572315882877E-4	4.4365572315882877E-4	2.9577048210588581E-4	2.9577048210588581E-4	2.9577048210588581E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	1.478852410529429E-4	Cummulative Percentage	IMR - INDUSTRIALESUD SPA	INTERNAL SCHEDULING	PREVENT DEV GMBH	I M KELLY AUTOMOTIVE LTD	BORGERS LIMITED	IMR	SAMAYA ELECTRONICS EGYPT LTD	JOYSON SAFETY SYSTEMS ITALIA S.R.L.	RICHMOND DESIGN 	&	 MARKETING	EISSMANN AUTOMOTIVE CESKA REPUBLIKA SRO	SANKO GOSEI UK LTD	HUBER KUNSTSTOFFVERARBEITUNG E K	PARK SHEET METAL CO LTD	COINDU COMPONENTES PARA A INDUSTRIA AUTOMOVEL SA	LEADEC LTD	JOYSON SAFETY SYSTEMS TORINO S.R.L.	EKIP INNOVATIONS INC.	AUTOLAUNCH LIMITED	IMR INDUSTRIALESUD SPA	PELICANS MANUFACTURING CO LTD	WCM EUROPE LIMITED	MERCEDES-BENZ AG	AKG OF AMERICA INC	PAB COVENTRY LIMITED	LEONI WIRING SYSTEMS UK LIMI	MONO TRADING SWEDEN AB	ASH AND LACY AUTOMOTIVE	EISSMANN	HDO DRUCKGUSS UND	HARMAN BECKER GEPKOCSIRENDSZER GYARTO KFT (ACOUST	MILTON KEYNES PRESSINGS LTD	PRITEX LTD	BREMBO SPA	IMPERIAL AUTO INDUSTRIES LTD	NOVATION TECH HU KFT	3M UNITED KINGDOM PLC	LEAR CORPORATION ITALIA S.R.L. A SOCIO UNICO	AAF PRODUCTION SCS	DIAMETRIC TECHNICAL LIMITED	EIZO TECHNOLOGIES GMBH	JOYSON SAFETY SYSTEMS HUNGARY KFT	VALEO S.P.A. DIVISIONE COMMUTAZIONE	VALEO SCHALTER UND SENSOREN GMBH	CONTINENTAL AUTOMOTIVE GMBH (CES)	MATA AUTOMOTIVE	VODAFONE AUTOMOTIVE UK LIMITED	AAS AUTOMOTIVE S.R.O	AUTOMOTIVE INSULATIONS LTD	BRIDGE OF WEIR LEATHER	AER STAFFORD LIMITED	BRINK TOWING SYSTEMS B V	FAURECIA AUTOMOTIVE COMPOSITES (PARTS)	FORMAPLEX TECHNOLOGIES LIMITED	IZOBLOK S.A.	JOYSON SAFETY SYSTEMS SACHSEN GMBH	METHODE ELECTRONICS MALTA LT	0.39795918367346939	0.58858325939071277	0.74105294291629686	0.79296066252587982	0.83244602188701555	0.85536823425022168	0.87030464359656889	0.88479739721975725	0.89588879029872792	0.90564921620822214	0.91378290446613397	0.92028985507246341	0.92664892043773994	0.93286010056196356	0.93818396923986946	0.94335995267672246	0.9480922803904166	0.952380952380952	0.95652173913043437	0.96066252587991674	0.96406388642413443	0.96731736172729921	0.97042295178941096	0.97264123040520511	0.97471162377994636	0.9767820171546876	0.97870452528837582	0.98047914818101112	0.98225377107364642	0.98388050872522881	0.98535936113575828	0.98683821354628776	0.98816918071576421	0.98950014788524066	0.99053534457261128	0.99142265601892898	0.99230996746524669	0.99304939367051137	0.99378881987577605	0.99452824608104073	0.99526767228630542	0.9960070984915701	0.99674652469683478	0.99719018041999363	0.99763383614315249	0.99807749186631134	0.99837326234841728	0.99866903283052322	0.99896480331262916	0.99911268855368207	0.99926057379473499	0.9994084590357879	0.99955634427684081	0.99970422951789373	0.99985211475894664	0.99999999999999956	Supplier Name
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2 Fri 17/03/2023 AM884 21/03/2023 1820 819047 16/2/23 YES. | VES MY83-31113 Bow delivered mixed Color Sent 02.03.202|
3 Fri 17/03/2023 AM884 22/03/2023 1820 819107 2/3/23 13.03.2023 13.03.2023 [
4 Fri 17/03/2023 AM884 22/03/2023 1820 819109 9/3/23 13.03.2023 13.03.2023 [
5 Fri 17/03/2023 AM884 22/03/2023 |1820 819111 2/3/23 13.03.2023 13.03.2023 Missing MY83-66913 1x _Bow delivered Nok part
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5 Mon 20/03/2023 AM884 22/03/2023 1820 819119 2/3/23 13.03.2023 13.03.2023 [
6 Mon 20/03/2023 AM884 22/03/2023 |1820 819112 2/3/23 13.03.2023 13.03.2023 Missing MY83-66912 1x MY83-31112 Bow delivered Nok
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42015 wed  01/03/2023 AMS04  08/03/2023 5200 819004 AMS09280 DBX Y230 switzerland LH.D.  Liquid Crimson SG6075AM stAthan Fon|eaaes VEs VEs VEs VEs W 2 VEs VEs o Ives ves ves ves ves ves Y
43/16 wed  01/03/2023 AMSS4  09/03/2023 5200 819046 AMS09284 DBX707 Y230  SouthKorea LH.D. Lightning Silver SGS05AM stAthan ) VEs VEs VEs VEs W 2 VEs VEs o Ives ves ves ves ves ves Y
4417 Wed 01/03/2023 AM884 09/03/2023 5200 819062 AMS09319 DBX707 Y230 US.A. LH.D.  Plasma Blue SG6246AM St Athan 282423 YES YES YES YES H223 323 YES VES o [YES [VES [VES [VES [VES [VES v
45|18 wed 01/03/2023 AME84  09/03/2023  'EN/A 819059 AMB09271 DBX707 Y230 Germany  LH.D. Satin Aluminite Silver SG6241AP St Athan 26223 VES, VES, VES, VES, 223 1323 VES, o [YES = = = = = v
46l15  wed  o01/03/2023 AMS04  01/03/2023 5500 818771 AMS09016 DBX Y230 Germany  LH.D. Xenon Grey SG6069AM StAthan  Wason hold in Tubs for 2 weeks due to Eissemann Fon___|enaes VEs VEs VEs VEs EE 2 VEs o Ives ves ves ves ves ves Y
7|20 Wed 01/03/2023 AM804 09/03/2023 5500 819052 AM809331 DBX Y230 US.A. LH.D.  Minotaur Green SG6044AM St Athan 28223 YES YES YES YES H223 323 YES o [YES [VES [VES [VES [VES [VES v
48|21 wed  o01/03/2023 AMS04  09/03/2023 5230 819041 AMS09332 DBX Y230 UsA. LH.D.  Titanium Grey SG6265AM StAthan ) VEs VEs VEs VEs e 2 VEs o Ives ves ves ves ves ves Y
4922 Wed 01/03/2023 AM884 01/03/2023 5230 818937 AM809255 DBX707 Y230 Gulfc.c. LH.D.  Aluminite Silver SG6241AM St Athan USE 818883 AS IMR SNOWBALL w223 YES SPARE TOBE USED |YES YES 23223 323 YES o [YES [VES [VES [VES [VES [VES v
50|23 ‘Wed 01/03/2023 AMS884 08/03/2023 5200 819037 'AMB809341 DBX707 Y230 US.A. LH.D. Plasma Blue SG6246AM St Athan USE 817636 AS IMR SNOWBALL 262123 YES 06.03.2023 YES YES 162123 323 YES 0 YES YES YES YES YES YES Y
s1l2a  wed  o01/03/203 AMS0Z  01/03/2023 520 18794 AMS09067 DpBX ¥230  southKorea LH.D. JetBlack SG1328AS StAthan  On hold B Pillar casting issue - decision by 12:00 28/2 - OK a3 veS veS veS veS B B3 veS o [VEs [VEs [ves [ves [ves [ves v
521 Fri 03/03/2023 AMSsa  01/03/2023 4270 818873 AMS09076 DBX707 Y230 Japan RH.D.  Satin Xenon Grey SGE069AP StAthan  On hold B Pillar casting issue - decision by 12:00 28/2 B2 veS veS veS veS 9223 B3 veS o [VEs [VEs [ves [ves [ves [ves v
53)2 Fri 03/03/2023 AMSS4  01/03/2023 5070 818807 AMB03069 DBX707 Y230 Japan RH.D.  Xenon Grey SGE063AM StAthan ) = = = = ) = = = o Ives Ives Ives Ives Ives ves v
s54]3 Fri 03/03/2023 AMSS4  03/03/2023 5010 819022 AMS09267 DBX707 Y230 UK. RH.D.  Aston Martin Racing Green SG62242 5t Athan Fon |eass VEs VEs VEs VEs W 2 VEs VEs o Ives Ves Ves Ves Ves Ves Y
554 Fri 03/03/2023 AM804 06/03/2023 5070 819016 AM809312 DBX Y230 US.A. LH.D.  Minotaur Green SG6044AM St Athan USE 818124 AS IMR SNOWBALL 23223 YES [ SNOWBALL YES YES H223 323 YES YES 0 [YES [VES [VES [VES [VES [VES v
565 Fri 03/03/2023 AMS04  09/03/2023 4270 819058 AMS09329 DBX Y230 Germany  LH.D.  OnyxBlack SG5106AM StAthan Fon  |ewazs VEs = VEs VEs W ) VEs VEs o Ives ves ves ves ves ves Y
5706 Fri 03/03/2023 AMSS4  10/03/2023 5070 819045 AMS09277 DBX707 Y230  USA. LH.D.  MagneticSilver SG600SAM StAthan ) VEs VEs VEs VEs W S VEs VEs o Ives ves ves ves ves ves Y
58|1 Mon  06/03/2023 AMS34  06/03/2023 5070 818920 AMS09223 DBX707 Y230  Germany  LH.D. Solar Bronze SG6048BM StAthan Fon |e0azs VEs VEs VEs VEs W S VEs VEs o Ives ves ves ves ves ves Y
592 Mon  06/03/2023 AMS34  06/03/2023 5020 819040 AMS09382 DBX707 Y230  USA. LH.D.  Royal Indigo SG6027BM StAthan e VEs VEs VEs VEs W S VEs VEs o Ives ves ves ves ves ves Y
60]3 Mon  06/03/2023 AMS34  06/03/2023 4270 819055 AMS09306 DBX707 Y230 UK. RH.D.  Xenon Grey SGE063AM StAthan EE) VEs VEs VEs VEs W S VEs VEs o Ives ves ves ves ves ves Y
614 Mon 06/03/2023 AM804 06/03/2023 5010 819061 AM809310 DBX Y230 US.A. LH.D. JetBlack SG1328AS St Athan 28223 YES YES YES YES H223 EEE] YES YES 0 [YES [VES [VES [VES [VES [VES v
62]s Mon  06/03/2023 AMSS4  06/03/2023 4270 819063 AMS09303 DBX707 Y230 UK. RH.D.  Xenon Grey SGE063AM StAthan EE) VEs VEs VEs VEs e S VEs VEs o Ives ves ves ves ves ves Y
636 Mon  06/03/2023 AMSS4  07/03/2023 4270 s1ss01 AMS08867 DBX707 Y230  USA. LH.D.  Pentland Green RG11138M Gaydon  Qoktoload a B VEs VEs VEs VEs EE) S VEs VEs o Ives ves ves ves ves ves Y
647 Mon  06/03/2023 AMSSa  07/03/2023 4270 19036 AMS09336 DBX707 Y230  USA. LH.D.  ScorpusRed SG6021AM StAthan  AMCPA buy off required 1/3 - do not load to kitting - should nes veS veS vES veS 223 B veS veS o [VEs [VEs [ves [ves [ves [ves v
658 Mon  06/03/2023 AMS04  07/03/2023 4265 818934 AMS09204 DBX Y230 israel LH.D. JetBlack SG1328AS StAthan  Package Tray missing Snowballs available ETE VEs VEs VEs ) S VEs VEs o Ives Ves Ves Ves Ves Ves Y
669 Mon 06/03/2023 AM884 07/03/2023 4260 819035 AAM809340 DBX707 Y230 US.A. LH.D.  Minotaur Green SG6044AM St Athan due 13 VES YES YES YES H223 EEE] YES YES 0 [YES [VES [VES [VES [VES [VES Y[
67 |10 Mon 06/03/2023 AMS34  07/03/2023 4255 818445 AMS08742 DBX707 Y230 Germany  LH.D. SupernovaRed HG6161BE SEAERERNI spare pillar kit available Roofconsole missing FOH 19223 [SNOWBALL VES, VES, VES, 22223 3323 VES, VES, o [YES = = = = = ¥ v
LTL | VCS cars | Factory Plan | Prevent Delivery Plan | Paint locations = Prevent single parts missing = STA stations ® < »
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AutoSave [Fé'« '9 v Q‘ v PRevent Shared Tracker « Saved VvV Hill, Adam 2 é)' =

File Home Insert Page Layout Formulas Data Review View Automate Help i1 Comments & Share v
Lix’ cut Calibri 11 vATA == = v ?(t—)) Wrap Text General v m @ @ @ ﬁg @ AutoSum ’ é? p E_j
R Copy ~ i Fill v .
Paste = = == 5= = - o <0 .00 Conditional Formatas Cell Insert Delete Format Sort & Find & Analyze
v 6 Format Painter B IU.~ & A v = == == Merge & Center ~ = % 9 8 0 Formatting v Table v Styles v v v v 0 Clear v Filter v Select v Data
Clipboard N Font N Alignment N Number N Styles Cells Editing Analysis Sensitivity A
013 - fx v
A B C D E F G H | J K L M N [¢] Pla
1 T&F Loading | ChassisNumber Priority Grab r!andl Coat ﬂOOk SW,B Shippment date ETA TO AML COMMENTS
loading loading loading from Prevent
2 202229 816878 10.08.2022. 10.08.2022. 10.08.2022. 10.08.2022. 17.08.2022.
3 202226 816682 28.06.2022. 28.06.2022. 16.06.2022. 16.06.2022. 22.06.2022. Missing MY83-66913 Bow Delivered Nok part
4 202228 816678 28.06.2022. 28.06.2022. 28.06.2022. 28.06.2022. 05.07.2022. Missing MY83-41636;MY83-67770
5 202228 816621 28.06.2022. 28.06.2022. 28.06.2022. 28.06.2022. 05.07.2022. Missing MY83-31010 Production Scrap
6 202232 816650 01.07.2022. 01.07.2022. 01.07.2022. 01.07.2022. 07.07.2022. Missing MY83-66913 IMK
7 202233 816841 06.07.2022. 06.07.2022. | 06.07.2022. 06.07.2022. 3.07.2022. Missing MY83-600B08 ;kapacity problem not delivered in chasie
8 202234 816801 06.07.2022. 06.07.2022. 06.07.2022. 06.07.2022. 3.07.2022. oduction Scrap MY83-31284 For PN MY83-F46506 Missing MY83-311A64 Production Scrap
9 202234 816880 08.07.2022. 08.07.2022. 20.07.2022. 7 08.07.2022. 5.07.2022. Missing MY83-600C65-BOW
0 202234 816952 10.08.2022. 10.08.2022. 10.08.2022. 10.08.2022. 7.08.2022. Missing MY83-600B08 IMK Not delivered kit part
1 202234 816874 08.07.2022. 08.07.2022. 26.09.2022. 08.07.2022. 5.07.2022. Missing MY600BO08 Production Scrap
2 202234 816862 08.07.2022. 08.07.2022. 26.09.2022. 08.07.2022. 5.07.2022. Missing MY83-31112 Production Scrap
3 202234 816827 10.08.2022. 10.08.2022. 26.09.2022. 10.08.2022. 7.08.2022. MY83-31113 BOW wrong color I
4 202235 817064 26.08.2022. 26.08.2022. 26.09.2022. 26.08.2022. 02.09.2022. Missing MY83-66913
5 202235 817138 26.08.2022. 26.08.2022. 01.09.2022. 26.08.2022. 02.09.2022. Missing MY83-600B08 BoW wrong color
6 202235 817006 13.08.2022. 13.08.2022. 22.09.2022. 13.08.2022. 8.08.2022. Missing MY83-311A64 Production Scrap
7 202235 817022 13.08.2022. 13.08.2022. 26.09.2022. 13.08.2022. 8.08.2022. Missing MY83-66912 BOW
8 202236 817130 26.08.2022. 26.08.2022. AML STOCK 26.08.2022. 02.09.2022. Missing MY83-66913 2x Missing in box
9 202236 817136 26.08.2022. 26.08.2022. AML STOCK 26.08.2022. 02.09.2022. Missing MY83-66913 2x Missing in box
20 202236 817088 01.09.2022. 01.09.2022. AML STOCK 01.09.2022. 08.09.2022. Missing MY83-31113 BOW delivered Nok part
21 202236 817097 01.09.2022. 01.09.2022. 26.09.2022. 01.09.2022. 08.09.2022. MY83-311A64 Production Scrap
22 202236 817127 26.08.2022. 26.08.2022. 29.09.2022. 26.08.2022. 02.09.2022. MY83-311A64 BoW nok part
23 202237 817181 4.09.2022 4.09.2023 14.09.2024 14.09.2025 21.09.2022. Missing MY83-F46506
24 202237 817261 4.09.2022 4.09.2023 14.09.2024 14.09.2025 21.09.2022. Missing MY83-66913 Bow Delivered Nok part
25 202238 817428 09.09.2022. 09.09.2022. 09.09.2022. 09.09.2022. 16.09.2022. Missing MY83-F46507 Bow delivered Nok part
26 202238 817274 9.09.2022. 9.09.2022. 28.10.2022. 19.09.2022. 21.09.2022. Missing MY83-600C64 Production Scrap
27 202239 817347 4.09.2022 4.09.2023 14.09.2024 14.09.2025 21.09.2022. issing MY83-31113 Bow delivered Nok part, Replacement arrived but Wrong side delivered
28 202239 817284 4.09.2022 4.09.2023 14.09.2024 14.09.2025 21.09.2022. Missing MY83-600B08 Production Scrap
29 202239 817225 4.09.2022 4.09.2023 14.09.2024 14.09.2025 21.09.2022. Missing MY83-31113 Bow delivered Nok part
30 202239 817260 27.09.2022. 27.09.2022. 27.09.2022. 27.09.2022. 30.09.2022. MY83-66913 BOW missing in the box
31 202239 817322 6.09.2022. 6.09.2022. 28.10.2022. 16.09.2022. 23.09.2022. MY83-31113 Bow delivered Nok part
32 202239 816576 29.09.2022. 29.09.2022. 28.10.2022. 29.09.2022. 02.10.2022. MY83-3607 BOW missing in the box
33 202240 817539 09.09.2022. 09.09.2022. 09.09.2022. 09.09.2022. 16.09.2022. Missing in the box MY83-600B08
34 202240 817405 28.09.2022. 28.09.2022. 28.09.2022. 28.09.2022. 01.10.2022. MY83-66913 MY83-66912 BOW missing in the box
35 202240 817378 29.09.2022. 29.09.2022. 29.09.2022. 29.09.2022. 02.10.2022. MY83-66913 BOW missing in the box
36 202241 817416 30.09.2022. 30.09.2022. 30.09.2022. 30.09.2022. 03.10.2022. Missing MY83-600B08 Production Scrap v





image37.png
BOW

Mckinnell, Tony

To @Hill, Adam
(]

] Image.jpeg
228 KB

Sent from Outlook for i0OS

S— ASTON MARTIN —

NS

® € Reply

Image.jpeg
234 KB

Tony McKinnell, Industrial Engineer
Email: Tony.McKinnell@astonmartin.com
Web: www.astonmartin.com

O O in v O

Aston Martin Lagonda Limited, Banbury Road, Gaydon, Warwick, CV35 ODB. Registered in England Number 01199255

<€) Reply All

— Forward ﬁ oo

Wed 26/04/2023 12:26




image38.png
AutoSave KS Presentation 021018 (002) - Read-Only - Saved to this PC vV Hill, Adam

File Home Insert Draw Design Transitions Animations Slide Show Record Review View Help - ® Record & Share ~
o — 0 o
El"] & "Hjﬂ I__|’-_‘O\ & Layout A A A = 1= === 14 ENN\NOOO I:-||.:| % /SFmd k!} ’.j]
Paste E@ N New Reuse (T Reset AV o A &2 A—L—L)E:) @ G~ Arrange = Gc Replace ~ Dictate | Designer
= 9] = = = = =
v & Slide v Slides Section v BIUS e Aa - = = (e’\/\ { } * v & [} Select v v
Clipboard N Slides Font Paragraph Drawing Editing Voice Designer A
1 —
=

/ASTON MARTIN . . . ":'/{l"l‘\}\“&

Interior Trim Transformation Tactics:

e B Objective ASTON MARTIN

* The introduction of AM800 at St Athan has given us the opportunity to review Interior
Trim’s Make v Buy strategy.

* This project explores the potential of increasing our outsourced content and labour to:
1. Reduce total delivered cost

SE8S 2. Optimise headcount / in-house labour to be recruited at St Athan from the

outset.

* Project proposal has been based on RFQ results using DB11 base car as reference. The

3 Make v Buy Project Overview
costs received from the benchmarking study indicated a £142/car cost saving through
our recommended outsource plan.
Recommendation:
- Outsource all trimmed components, retaining the final assembly of front and rear seat
assembly, IP, console and doors.
e 2
DEPARTMENT NAME 2 ¥

e Eg ) Click to add notes

v
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We currently are running at an average MTTR of 300/330 mins for two technicians with a cost of £50 each per hour for cars that have trim part shortages.

This time will take into account the other admin that comes with a shortage.

Not all cars require this level of work and if the car has low DPV we have on times hit a 60 mins rework time. (again with 2 heads)

Hope this is the info you need.

Regards
David
David St Clair, Group Leader
=] ASTON MARTINE—37 Email: David.StClair@astonmartin.com
NN Web: www.astonmartin.com

0O © inv D

Aston Martin Lagonda Limited, Banbury Road, Gaydon, Warwick, CV35 ODB. Registered in England Number 01199255

From: Hill, Adam <Adam_ Hill@astonmartin.com>
Sent: 09 May 2023 13:16
To: St clair, David <David.StClair@astonmartin.com>

Subject: rework figures
Hello Dave,

| am currently doing a project on part shortages.

Are you able to give me a figure on how many hours rework each vehicle requires from your rework team ?

Possibly, how many men it takes to rework one vehicle ?

Also, what is the total cost an hour for one of your rework technicians ? if your allowed to say.

Thank you

Adam

All folders are up to date.

Connected to: Microsoft Exchange

Tue 09/05/2023 13:23
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image40.png
DATE 15/03/2023] EOS REPORT
Plan Act DPV ISSUES [SIDE PROFILES X
FRONT END PROFILES X
[CARS OFF LINE 18 18 REAR END PROFILES X
817365 would have gone left, variant coding issues still ROOF PROFILE X
[CARS RFT 100%]  17%) SIDE UPPER PROFILE X
EOLDPV 0] 10.68|with out shortages
EOL MISSES | LEATHER TRIM (ALL)
POF MISSES o] 398|at 18 cars
EOL MISSES of aoiat 18 cars 10 shortages at EOL not on board (6 h/pods | was informed about)
TO WAHA 18 3 IN QUEUE
TIP BAY WIP. 15| 289 2 more ready in tips and 2 in Electrical T4
WK 37 LOST TO BAYS [CARS OUTSIDE
front and rear seats, door cards, IMR kit, console switch pack, veneers,
light tubes, SRS caps, parcel shelves, header pod, fuel cap, hinge seal, 35
Volume off |RFT %RET 817539 |reg bracket
IMR kit slave steering wheel, SRS caps, hinge seal, header pod, bootside| o
Mon 17 0 817144 |carpets, steering wheel bezel
front and rear seats, door cards, IMR kit, console switch pack, veneers,
light tubes, SRS caps, parcel shelves, hinge seal, slave wheels, floor 29
Tues 17 0 0 817485 | mats, header pod
Wed 18 3 0 817288 |rh seat, rear seats, floor mats, tailgate hinge seal 8
front and rear seats, door cards, IMR kit, console switch pack, veneers,
light tubes, parcel shelves, slave wheels, SRS caps, grab handles, hook 0
and strap, tailgate hinge seal, tailgate trim kit, header pod, sun visors,
Thurs 817460 | QTR's, steering bezel
door cards, IMR kit, head liners, SRS caps, tailgate hinge seal, sun visors,
Fri 817194 | header pod, floor mats, tailgate carpet, pop panel, rear console carpet 25
front and rear seals, door cards, SRS caps, tailgate hinge seal, sun
ToTAL 817209 |visors, floor mats, EDT switch u
front and rear seats, door cards, tailgate hinge seal, sun visors, floor 8
817495 |mats
door cards, SRS caps, tailgate hinge seal, sun visors, floor mats, hinge 6
817321 |seal, wrong spec steering wheel
door cards, front and rear seats, head liners, header pod, floor mats,
grab handles, hook and strap, SRS inserts, IMR kit, tailgate hinge seal, 40
6 sent in total Tuesday 816576 | bezel, sunvisors
front and rear seats, door cards, head liner, steering wheel wrong spec, -
817363 | tailgate hinge seal, floor mats, SRS caps, sunvisors, foh coolant pipe
door cards, front floor carpets, tailgate hinge seal, sun visors, floor N
817345 | mats, lower b post
door cards, head liners, wrong spec steering wheel, SRS caps, floor
mats, tailgate hinge seal, IMR kit, sunvisors, parcel shelves, rear 28
817361 |armrest back
door cards, slave steering wheel, front floor carpet, tailgate hinge seal, 8
817370 _|sunvisors, parcel shelves
door cards, head liners, parcel shelves, header pod, IMR kit, seat back »
817315 |upper LH, SRS inserts, tailgate hinge seal
front and rear seats, door cards, SRS caps, wrong spec steering wheel, .
817596 | tailgate hinge seal, sun visors
door cards, wrong spec steering wheel, console switch pack, tailgate 1
817395 |hinge seal, parcel shelves
front and rear seats, IMR kit, SRS caps, tailgate hinge seal, parcel 2
817514 |shelves, floor mats, header pod
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Direct Labour | Overhead [ Fully Loaded oaded/ oaded/ | | Enter Mins, Enter Seconds/ Total

Area Rate Rate "m - Min F"'semmi Area ! i Area ! Sees Cost Cost.
[Bodyshop. 5205 | esase | eivor 105 00325 2000 2000 2000
paint £3045 | e7508 | e1095s 153 £00304 £0.00 £0.00 £0.00
3 £3026 | £7200 | e10228 £170 200288 100 £170 2000 £170
[ve £3060 | esase | e11960 199 200332 2000 2000 2000
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RE: Head Count

Harding, George

To @Hill, Adam
( ]

v | & Unread/ Read =Ev

Start your reply all with: | It does. Thank you!

Thank you!

Perfect, thank you!

Hello Adam,

Yes of course, supplier breakdown below. Information was requested from suppliers 5o should be accurate to date.

Coindu
Transport -2
Production - 16

Prevent
Transport -2
Production - 18

Eissman
Transport -4
Production - 17

IMR
Transport- 3
Production - 16

M Kelly
Transport- 4
Production - 12

Hope that helps.

Thank you

George

George Harding, Lead Material Planner
Tel: 01446 385079

Email: Georgina. Harding@astonmartin.com
‘Web: www.astonmartin com

600 invo

Aston MartinLagonda Limited, Banbry Rosd, Gayedon, Warwick, V35 0D, Registered in England Number 01199255
From: Hill, Adam <Adam.Hill@astonmartin.com>

Sent: Friday, May 5, 2023 1:55 PM

To: Harding, George <Georgina.Harding@astonmartin.com>

Subject: Head Count

Hi George,

Do you have access to the overall head count of people manufacturing our components at our supplier;
Coindu

Prevent

MR

Eissmann

M Kelly

Thank you

Adam

‘Adam Hil, Engineer - Trim & Final Assembly
Tel: +441446385075

Email: Adam Hill@astonmartin.com

‘Web: www.astonmartin com

600 invo
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= Aston Martin makes progress to manage its environmental impact as part of its Green. sustainability strategy % E
= Company establishes carbon neutral manufacturing, covering its Gaydon and St Athan manufacturing sites
= Ultra-luxury British manufacturer on track to deliver net-zero manufacturing facilities by 2030 and across the company’s
entire supply chain by 2039
= Aston Martin’s Green. sustainability report available here Media contacts
Global Communications Team
27 April 2023, Gaydon: One year on from announcing its ambitious Racing. Green. sustainability strategy, Aston Martin today Kevin Watters
takes another positive step to becoming a world-leading sustainable ultra-luxury business by achieving carbon neutral Director of Communications
manufacturing at its Gaydon and St Athan facilities. +44 (0)1926 644850
+44 (0)7764 386683
As outlined in its new sustainability report, Aston Martin has continued to make progress in reducing its environmental impact, kevinwatters@astonmartin.com
following business-wide initiatives to reduce CO, emissions from its manufacturing processes and wider supply chain.
Paul Garbett
In addition, the company’s Racing. Green. programme now expands to offsetting Scope 1 and Scope 2 emissions through Gold Head of Corporgte ?nd Brand S
Standard verified projects that are making a difference in tackling climate change, marking a crucial step in Aston Martin’s journey Cemmiiriestons
to achieving PAS 2060 certification by the end of 2023 and operating net-zero manufacturing facilities by 2030. +44.(0)7501 38079? €3
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