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1.0 Introduction.

Aston Martin take pride in the high quality and luxury products that it produces for customers all around the world, the company has a large fan base that admires these qualities which has taken many years for the company to build. All of the cars that the company produces are hand built and hours of labor goes into perfecting each one, as Aston Martin wants to maintain its high-class status within the industry which drives the demand from customers and helps the brand compete with rivals such as Lamborghini, Bentley and Ferrari. The luxury automotive industry is a very competitive market, with the biggest brands offering its products to rich and elite clients across the world, which means that there is little room for error.

To ensure that Aston Martin protects its brand, the quality that is leaving the factory must be flawless so that the customer is satisfied with their purchase. This can be achieved by implementing extensive quality inspection and manufacturing processes that ensure in-built quality during the production of each vehicle. As well as this, protecting the interior and exterior of each build during the manufacturing process and delivery to the customer, is of paramount importance. The delivery of a new vehicle is a big event for a customer who has spent a large cash sum, therefore Aston Martin must ensure that the vehicle meets the high standards that the customer expects from our brand.

At the beginning of the year, the task was set to reduce the amount of warranty claims for interior damage. The company saw a significant increase in warranty claims leading up to the end of the 2022, which led to an investigation into the root cause of the increase. From the investigations, the company found that the lack of interior protection through the production process and delivery to customer had caused an increase in the amount of damage. As the production volumes tend to increase towards the end of each financial year, this can lead to more damage as the technicians have to work faster to meet the demand. Another reason for the drastic increase in damage is the shortage of parts, disruption in the supply chain due to political and economic disasters has caused a delay in the delivery of parts. This means that many companies such as Aston Martin are having to ‘catch back’ parts and retrofit them to cars that have already left the production line, which also leads to damage as the off-line fit processes are not controlled.

Currently there is a small amount of interior protection such as seat covers from the point of fitment on the production line, then further steering wheel, door card and footwell covers are fitted for the delivery to the customer. But there is a room for improvement to reduce the amount of warranty claims and align the level of quality with competitors. This year in 2023, the business expects to increase its production and build over 4000 sports cars as well as over 3500 SUV’s. As the volume of cars built by Aston Martin is set to increase, an increase in defects is also expected to occur due to a reduction in the process time and influx of new technicians. As a result of the increase in volume, the introduction of new measures to help reduce the amount of interior defects such as protective covers is important to ensure that rework time per vehicle is kept to a minimum as it could have an affect on the deliveries to customers. 


2.0 Plan & Gantt Chart.

To carry out the required changes to improve the interior body protection on sports models, a comprehensive plan is needed. Firstly, a review of the current process is required to identify areas of the car that are most prone to damage and therefore need protection. This review will look at the production of each interior component all the way through the production line processes, from sub assembly to the final buy off before the vehicle leaves for delivery. By targeting the most damage prone areas first, the company can begin to reduce the amount of damage being caused to interior trim components, and therefore produce a cost saving for the business as the amount of rework will also be reduced. Another approach that can be taken is the interrogation of warranty and in-house rework data, this will highlight the worst affected areas of the interior for damage. 

Once the worst affected areas of the interior have been identified, as well as the cost of the damage to the business. The next stage will be to investigate the potential options for protecting interior trim panels, there is a range of different companies that offer a wide selection of protective covers. Aston Martin will be using their competitors to benchmark the standard for interior production, to ensure that the company offers the same level of protection as companies such as Bentley, Ferrari, and Lamborghini. Some of these covers are single use, whereas others can be reused depending on the approach and budget that you plan to use. From this, a feasibility study can be produced, as the costs of both internal & external damage can be calculated and compared to the price of introducing or improving interior protection.

The next step is a line trial to put the new protective measures to the test, a sample of 10 cars with new interior protection will be tested throughout the standard production processes to flag any potential errors and problems with the test covers. This gives Aston Martin an opportunity to see if the protective covers reduce the amount of damage, before making any permanent changes. From this, improvements can be made so they suit the process flows at Aston Martin as there are many inspection processes, where they will remove the covers to ensure that the interior leather is to the highest quality. The current covers available on the market have been designed for other automotive manufacturers, so they will need to be tailored to suit the design and dimensions of Aston Martin seats.

Finally, the last aspect of the plan will be to introduce the permanent measures from the trial and feasibility studies that are carried out, to determine the best solution for the future production interior protection in the Gaydon manufacturing facility. From this, the progress of the project can be monitored to identify if the protection causes a reduction in interior damage warranty claims, as well as in-house defects from inspection processes on the production line. To ensure that the project is a success, the damage data needs to be monitored over an annual basis so that it can be compared against the previous 12 months from the date of introduction. If the company creates a saving over the annual basis, this project will be portrayed as a success, regardless of the size of the saving.
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3.0 Aims & Objectives.

The main objective of this project is to reduce the amount of damage in the interior of Aston Martin vehicles during the production processes and throughout the delivery process to the final customer, as this damage costs the company thousands and ultimately reduces the amount of profit that the company can make per vehicle. Aston Martin aims to have a profit margin of 40% per vehicle sold, to satisfy investors and also to create cash flow for future investments. Aston Martin is currently in a transformation period as a business, as it aims to become more profitable and sustainable, this is being driven by the company director Lawrence Stroll and CEO, Amadeo Felisa. Therefore, it is of paramount importance that the company reduces the amount of interior damage by at least 50% as this could help save over £20,000, this will also help to ensure that Aston Martin is a sustainable company and have a future in the luxury automotive industry. The past few years have been a tough period for Aston Martin with a global pandemic and inflation rising in the UK affecting both production and sales, so we must look at reducing costs and creating as much profit as possible over the next financial year to achieve a profit margin of 40% per vehicle.

Another aim of the project is to introduce the proposed interior protection before the end of calendar week 6, so that the company can begin to reduce damage and costs as soon as possible. This means that there is around a month to carry out the project and introduce the protective covers, so that the business can begin to review the potential positive impact and reduction in damage. The reason for this fast introduction is so that the changes can be reflected in the next financial year reports, which will have an effect on the share price and potential future investments. As the company is public listed, the financial reports are important to the future of the business and they usually determine the aims for the following year. To ensure that all tasks are completed within the period defined by the Gantt chart, time management skills will have to be used effectively to prioritise tasks and carry them out efficiently.

One consideration that has to be made when carrying out this project is the environmental impact of the interior protection, as many protective covers are ‘one use’ plastics which cannot be recycled. If the protective covers cannot be recycled then the business will be contributing to growing landfill waste, which is a global issue that is having heavy focus which is highlighted by one source that says “Each year, 400 million tonnes of plastic is produced and 40% of that is single-use - plastic we'll only use once before it's binned. (Keep Britain Tidy (2023)). To improve the companies’ environmental impact, Aston Martin has committed to zero single use plastic packaging waste by 2025 and ensure that packaging is either re-used or fully recyclable through the waste streams that the company has created. Therefore, the material of the protective covers that are introduced must be fully recyclable, and allow the dealership that receives the vehicle to dispose of the covers in a suitable waste bin so that the covers do not have a negative impact on the environment. Another reason for the aim to make all protective covers fully recyclable is the plastic tax that the UK government has introduced, this tax applied to any plastic packaging created outside of the UK with a recycled content that is less than 30%. If the packaging is applicable for this tax, a fee of £250 per ton is applied. However due to the small volume of cars that Aston Martin produces, this will not be perceived as an issue.

4.0 Analysis Methods & Research.

As a brand, Aston Martin is known globally for their high quality and luxurious products. These qualities are what drives the company’s sales and also allows them to charge a high price for their vehicles, their customer base has high expectations due to this high price tag.  The interior craftmanship of an Aston Martin vehicle is one of its most desirable aspects, all of the interior leather parts of their sports cars are hand crafted in the UK factory, which is based in Warwickshire. One source demonstrates this admiration for the interior leather craftmanship of the companies base model sports car, the ‘Vantage’, “But the best bit is that the Vantage feels incredibly special. The interior is almost completely covered in waxy, luxurious leather, and is a definite step up over all rivals in terms of material quality, if not outright build quality.” (Evo Staff (2022)). As a result of the customer perceptions of the Aston Martin brand, the company must ensure that they must maintain a high quality in the production of their sports cars and in particular the interior components of the cars. To ensure that the customer receives a product with an interior that meets their expectations, protection can be utilised to preserve the high quality leather throughout the production processes and delivery of the vehicle to the end customer.

The luxury automotive industry is a highly competitive market, with brands such as Bentley, Porsche, Rolls Royce, and Ferrari all competing closely for market share. Therefore, it is important to compare the quality of Aston Martin products to its competitors to ensure that the company is equal to or better than the standards of others and can compete effectively. When introducing the interior production, research had to be carried out to investigate the standards set by competitive OEM’s to see how other companies were able to protect their interior components effectively. The quality audit team at Aston Martin were able to create a PowerPoint that compares all high luxury automotive companies by visiting a shipping port, from which many automotive manufacturers export their vehicles. The table and images below show examples of the protection used by Aston Martin & competitors, from this information AML can look at the benchmark for the protection of each interior component and then either match the standard or improve upon it. 
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To add to the benchmark research, an investigation into the protection of the 3 worst affected interior components for damage both in the factory and at dealerships must be carried out. By focussing on the worst affected areas, the company can see faster results and cost reductions can be made more efficiently. To find the worst affected interior areas, databases that the companies uses would need to be interrogated. Aston Martin uses different quality inspection services for the production phases of the car and final delivery to customers at dealerships, so the defects and costs will be split into two different categories as ‘in-house’ defects and warranty claims. Throughout the production process in the Gaydon factory, there are multiple inspection points, in which a quality inspector will carry out checks on the interior and exterior of the car. Any defects that are picked up by the inspector will be recorded in the FLAGS software, this software is used to note the location of any defects that have been identified so that they can be rectified in rework areas of the production facility. This data can then be used to identify common defects, so that engineers can look to put in measures to reduce the number of defects and therefore prevent the need for rework.

To investigate the number of defects being caused in the interior of the sports cars at the Gaydon plant, the FLAGS software can be used to filter the inspection findings for each vehicle produced over the year of 2022. The image below shows the filtering system within the software, which allows you to see all types of defects for a particular area of the car. For this example, I have filtered by ‘Cabin Section’ and from this you can see the hotspot areas for damage such as seats, steering wheels, and door cards. Sources of data such as FLAGS are of paramount importance to Aston Martin as it drives change and helps make decisions to improve the products and business as a whole. All business decisions and changes should be backed by data before being carried out, to minimise risk and increase efficiency. From this data, the worst affected areas of the cabin can be identified, this can then drive the introduction of the protection of particular trim components. The use of data can ensure that the introduction of new protective covers for the interior is carried out effectively, by improving the worst affected areas first and driving a reduction in defects and rework costs.
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In addition to the data that has been derived from quality audits within the companies manufacturing facility, data from dealerships can also be gathered as warranty claims are processed for damage that has been identified during the delivery handover or customer dissatisfaction. This data can be interrogated within another internal software at Aston Martin called DOMO, this software can be utilised by both dealerships and the global headquarters to create warranty issues and also track them. Once a warranty issue has been raised, it is the quality departments role to solve the issue by creating a containment and permanent solution for the issue to ensure that it does not re-occur. It is important that the amount of warranty issues is reduced as Aston Martin must protect its luxurious image, as any damage or defects identified by the final customer will damage their perception of the brand. The DOMO software can also be filtered to find the worst affected interior components through warranty, as well as the cost accumulated from each.
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From both internal data and warranty data, the worst affected areas are door cards, seats and steering wheels can be highlighted. By protecting these areas, damage costs can be reduced most effectively, and other areas can then be investigated to reduce costs further. Both sets of data can then help produce a collective sum to show the annual cost of interior damage for the period of January 2022 until January 2023. The table below shows the figures for both in-house damage and warranty claims so that a combined figure for the year can be produced, with door cards being the worst affected interior component. This may be due to the fact that it is one of the many components that is unprotected throughout the production process, with protection being fitted at the final point before delivery to the customer.
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To reduce the cost of damage to the three components that have been identified, investment from the company is needed to introduce protective measures. However this investment must not outweigh the costs of the damage, so selecting the best protective solution that can also be purchased at an appropriate price is important. The only investment that had been made previous to this study was the introduced of plastic seat covers during the launch of the DB11 in 2016, these covers are a thin plastic material and can be purchased at a unit price of £0.70. The covers offer a sufficient amount of protection throughout the production process, but they need to be removed during the road test of each vehicle as they create noise which can be mistaken for the squeaks and rattles of potential mechanical issues. Other considerations that had to be considered regarding the current production processes were that the door card protection must allow the users such as road testers access to the door controls for the windows and wing mirrors. In addition, the steering wheel protection must allow the user to grip the wheel effectively and test the vehicle robustly.

To establish new protective covers and improve upon the existing strategy, samples from various interior protection suppliers were ordered so that they could be tested extensively throughout the production processes and delivery to the customer. The trialling of protective covers before they are permanently introduced will help ensure that they do not interfere with the transfer and fitment processes of trim components, as well as allowing the user to continue to utilise all functions of the interior of the car. There are many suppliers that offer a range of different interior trim protective covers, as there is a big market with hundreds of OEM facilities across the world. One of the largest companies that supply interior protection within Europe is Confezioni, they are a protection specialist in based in Europe that offer all types of interior protection including seat covers which they claim “preserve the integrity of the seat upholstery and include an anti-slip feature providing a perfect grip for the operator.” (Confezioni (2023)). As Confezioni also supplies protective covers for Ferrari, the introduction of these covers to Aston Martin will ensure that the level of protection within the interior will be equal to one of the company’s closest competitors.

The table below demonstrates the costs of the proposed protective covers for all 3 worst affected trim components from Confezioni, the unit cost is then multiplied by the estimated volume to create the cost for the next annual year. From this proposed cost, a potential saving can be created assuming that the protective will be successful and prevent all defects. By implementing these covers at the point of fit of each component, the potential for damage can be reduced and the effectiveness can then be measured against the aims and objectives of the project.

[image: Graphical user interface

Description automatically generated]
5.0 Conclusion.

From the investigation into interior damage and subsequent introduction of protective covers, it is important that the impact of the solutions is tracked over the following 12 month period. The main aim of the project was to reduce interior damage costs by atleast 50%, to help achieve the company wide goal of a profit margin of 40% per vehicle. This would result in a saving of over £20,000, as the total cost of both in house damage and warranty claims totalled in excess of £40,000 between January 2022 and January 2023. The tables below show the comparison in total damage recorded for the three newly protected areas, from the beginning of 2022 and 2023 when the protection was introduced. When comparing the two time periods, the reduction in rework costs highlights the effectiveness of the protective covers as they have caused a decrease greater than the 50% that was projected within the aims and objectives.

01/01/22 – 01/05/22
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01/01/23 – 01/05/23
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Another objective of the project that must be considered is the time scale in which the protection had to be implemented, to ensure that the reduction of defects was reflected in the current in-house and warranty reports for the next year report. Due to the strict time schedule that was planned, effective time management had to be demonstrated to ensure that all deadlines were met and the end goal was achieved within the time frame. Time was managed effectively with the use of planning and efficiency, each task was documented within the Gantt chart and tracked using the chart. The project began at the beginning of January and the protection was then implemented in February, this demonstrates the efficiency in which the work was completed as time was managed effectively. Time management is a useful skill that can be transferred into other job roles and activities, it encourages greater prioritisation of tasks when planning projects. One source also says that time management is valuable skill to have as “Effective time management increases your focus and improves your productivity.  Greater focus allows you to capture bigger opportunities.” (Mark Pettit (2023)) 

The last objective for the project was to identify protective covers that were manufactured using a fully recyclable material, so that the impact of the ‘one use’ covers to the environment is minimised. This objective was accomplished by implementing the use of polypropylene protective covers for both seats and door cards, there are many environmental benefits to the use of polypropylene as one source says that “polypropylene and non-woven polypropylene take only up to 30 years to degrade.” (Ally Nelson (2020)) This will allow Aston Martin to remain committed to the pledge of to zero single use plastic packaging waste by 2025 and ensure that packaging is either re-used or fully recyclable through the waste streams that the company has created. Due to the low volume of protective covers that Aston Martin will use over an annual basis, the plastic tax within the UK will not affect the company. 

As a result of the positive outcome of the introduction of protective covers to seats, door cards and steering wheels, there is a number of strengths that can be taken from the project as a whole. One of the strengths that can be taken from the project is the successful use of numerical data to identify the worst affected interior components, so that protective covers could be introduced to those areas first. By prioritising the areas which have suffered the most damage over the previous year, the cost of reworks and warranty claims could be reduced most efficiently. Both FLAGS and DOMO software were utilised to identify trends in the amount of defects and warranty claims over the previous year. This use of data to find the root cause of problems and aid the solving issues demonstrates predictive analysis. One source says that “Predictive analytics uses, analyses, and assesses historical and recent data to predict future events or outcomes.” There is many things to learn from the use of predictive analysis, such as opportunity that it creates to make better prepared decisions, as it allows time to investigate the problem so that an effective and calculated decision can be made. This links into another benefit of the use of this model, as it helps minimise the risk of the future problems that have been foreseen as new measures can be implemented and assessed in advance so that the company is fully prepared to overcome the issues.

During the project an important skill that had to be demonstrated was communication, as the project involved individuals from both Aston Martin and the protection supplier, Confezioni. To ensure that the project could be carried out successfully, the tasks and objectives were communicated with all involved effectively so that all individuals were aligned with the requirements. As the protection supplier was based in Italy, this created some minor issues as there was little opportunity for face-to-face interaction. But all obstacles were overcome with regular online meetings, in which any problems and friction that the teams had were resolved. The importance of communication is demonstrated by one source that says, “By delivering messages clearly, there is no room for misunderstanding or alteration of messages, which decreases the potential for conflict.” (Stevenson University (2023)) By using effective communication within the teams for this project, all tasks were completed efficiently and ultimately allowed the interior protection to be implemented within the time frame that had been set.

To improve upon the outcome of this project, further protection could be introduced to protect other trim components within the interior such as the IP and centre console. Both of these areas were also affected by a large amount of damage over the same time period, therefore by applying protection to these new areas Aston Martin could reduce the rework and warranty claim costs further. To protect the brand and identity of Aston Martin, the company should be aiming to receive no warranty claims for interior damage and continue to reduce rework costs within their manufacturing facilities. If a customer is to receive any product that does not meet their satisfaction, their perception of the brand will be damaged and this could lead to further consequences if the customer was to voice their opinion on media platforms. From the benchmarking activity that was carried out by the business, there is also an oppurtunity to match the standard of protection that has been set by competitive OEM companies such as Bentley, Rolls Royce and Ferrari. By matching or improving upon the standards set by competitors, Aston Martin can attempt to gain competitive advantage with regards to the quality of the interior.

An additional improvement that could have been made from this project is the application of problem solving tools such as the Ishikawa fishbone diagram, this tool takes all contributing factors to help identify the root causes of a problem. One source says that a benefit of using the Ishaikawa fishbone diagram is “The fishbone captures the relationships and links among the probable causes and outcomes shown in the diagram. The correlation can then be comprehended at a glance when categorized reasonably.” (Latest Quality (2018)) Therefore this model could have been used to identify potential root causes for interior damage, brain-storming ideas could present new solutions to reduce the amount of defects caused. Similar to the Ishaikawa, another problem solving model that could have been used to identify root causes for the interior damage is the ‘5 Whys’ problem solving tool. This tool was developed in Japan by Sakichi Toyoda and is used to define the problem at hand and then question all contributing factors. By using the ‘5 Whys’ tool and interrogating the causes of interior damage, the issue could be stopped at its core and this could remove the need for any protection on trim components. Both of these models can be transferred into other engineering projects, as they are widely used to help solve problems by identifying the root cause and not just the symptoms.
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