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1. [bookmark: _Toc163230410]Background to company
Sony UK Technology Centre, otherwise known as Sony Pencoed, is a division of the larger Sony group and is the customer service and manufacturing centre for Sony, based in South Wales since 1993. Sony Pencoed has a diverse business offering, consisting of manufacturing HD and 4K Broadcasting Technology (cameras and related accessories), offering a ‘collaborative manufacturing scheme’ (CMS) where products are manufactured for other companies, and an in-house repair team where damaged products can be sent to Sony Pencoed for repairs. However, there is an ongoing struggle with goods in inventory holding – there is simply too much inventory in the warehouses that is not being consumed in an appropriate timeframe. This is a significant problem as investing in inventory is one of the largest purchases that businesses make (Schwarz, 2023). However, inventory is often one of the most neglected areas within businesses (Atnafu & Balda, 2018). The motto at Sony Pencoed is ‘work smarter, not harder’, but is this really happening? This report will focus on the control of goods in inventory in Sony Pencoed, the 9 wastes and which of those are associated with it, root cause identifying, and providing relevant recommendations to improve this.








2. [bookmark: _Toc163230411]Nine Wastes
The concept of the nine wastes encourages businesses to identify the areas of waste in their operations, with the aim of eliminating all waste that is found so that they become a totally waste free business and enable the business to operate in a leaner manner. Waste, also known as muda, is defined as anything that does not add value in the production of goods (Umar, et al., 2023). The idea of further categorising waste originated in Japan and was developed by Toyota’s chief engineer at the time (Sheikh-Sajadieh, et al., 2013). Over the past few years, the number of wastes has evolved from 7 to the 9 wastes as we know it today. The wording of the nine wastes varies from person to person, but they are commonly known as: overproduction, defects, unnecessary inventory, overprocessing, transportation, waiting, motion, not utilising talent, and energy and environment. The first seven are what Toyota initially identified as the wastes in lean manufacturing, and the latter two are the more recent wastes to be categorised. 











3. [bookmark: _Toc163230412]Current situation
The root cause of the over-inventory of goods in that has been identified through the ‘5 whys’ problem-solving tool is the frequency and the freedom over model mix that customers have when changing their forecasts. Other than the immediate 4 weeks, the customers are allowed to change the forecast without restrictions. This is allowed to happen as there is ambiguity regarding material loading rules – there are no rules written into the contract depicting what material to load and so material is loaded exactly to the customer’s forecast. The problem with this is that the accuracy of the customer’s forecast is often overlooked and the past sales and difference of forecast to purchase order quantities aren’t considered. This challenge of keeping inventory levels steady is not unique to Sony Pencoed but is a seen to many businesses due to more significant and frequent changes in customer demand (Minai, et al., 2016). 
There are 4 main types of wastes currently seen in the goods in inventory process. The first is excess inventory. Sony Pencoed is holding considerably more stock than is needed, meaning both warehouses used to store inventory onsite are full. This links into a second waste, transportation. As Sony Pencoed has no more room onsite to store any goods in, pallets must be sent offsite to be stored. This is a waste as unnecessary transportation of the inventory leads to an increased spend on capital and wasted time and energy (Goulart, et al., 2022). Another waste in the current situation of having too many goods in inventory is overprocessing. This is seen where duplicate information is recorded when booking in goods as everything is written down on paper and then transacted into oracle. Overprocessing is a non-value-added process and is very inefficient for businesses to have processes with this in them (Goulart, et al., 2022). Lastly, the final of the 9-wastes that will be explored in this report is energy and environment. This is the cost to the environment of in terms of greenhouse gases released from transporting goods to and from the other warehouse. Additionally, it also occurs when the customer removes demand for a product out of the plan so any unique stock left over for that product will become obsolete material and be scrapped and sent into landfill.
4. [bookmark: _Toc163230413]Quantification of the data
To quantify the waste of excess inventory Sony Pencoed has, I calculated the days of supply. This measurement represents how many days production can continue outputting based on the current level of stock. See figure 1. The optimal internal target for days of supply is 25 days (Bateman, 2024). This target in comparison to the data recorded in figure 1 shows that the current levels of day supply is around double. 
[bookmark: _Toc163230304]Figure 1: Sony Pencoed Day Supply
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Description automatically generated]
To show the extent of the inventory problem and the money that is tied up in goods in inventory, see figure 2. 
[bookmark: _Toc163230305]Figure 2: Sony Pencoed Inventory Monetary Value
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Description automatically generated with medium confidence]
As Sony Pencoed’s warehouses are at maximum capacity, a portion of the total inventory must be stored offsite. Figure 3 shows the amount of money spent and number of pallets that were stored offsite throughout the period recorded.
[bookmark: _Toc163230306]Figure 3: Sony Pencoed's Offsite Inventory Storage
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As an average pallet size is 1.2m by 0.8m, and that the average number of pallets stored throughout was 572, the average space rented per month was 686m x 458m. 
To quantify the waste of the transportation of goods between Sony Pencoed’s warehouse and the warehouse used to store pallets in, I have gathered data on the distance between the locations and the number of times pallets are transported between. The company used is a neighbouring company, 0.3 miles away. On average, 3 trips a week is taken to transfer pallets between warehouses. If 3 trips are taken per week and there are 48 working weeks in the year, 144 trips are taken. This means that overall, inventory has been transported 43.2 miles unnecessarily.
To quantify the waste of over processing in the process of booking goods in, I timed the total time it took to book a pallet in and separated out what was duplicated by writing down on paper. The total time to book in a pallet of goods is 4 minutes and 42 seconds. Out of this, 1 minute and 7 seconds were spent writing information on paper. The data that was written down was the same information that was then entered into oracle. To put this into perspective, if 20 pallets are booked in every working day throughout the year and there are 48 working weeks of the year, 89.3 hours are wasted every year on duplicated data through writing down information on paper rather than going straight into oracle to transact.
To work out the carbon emissions released from transporting goods between the warehouses, using calculations from the transport waste which states that 43.2 miles are travelled per year between the warehouses and that 2.63 kilograms of C02 is burnt per litre, a waste of 26 kilograms of C02 is released into the atmosphere due to the need to rent space.


























5. [bookmark: _Toc163230414]Proposed Improvements
To improve the overall process, I will focus on exploring ways to improve the root cause so that this situation can be avoided in the future. As the wastes explored so far in this report are an effect of the customer’s high control over the forecast changes, a way to improve this would be to write rules into the contracts with customers to slightly restrict their ability to fluctuate the forecasts so that Sony Pencoed are not left with an abundance of goods in inventory that cannot be converted into finished goods. A way this could operate, as seen when undertaking benchmarking activities at other companies, was to section off the forecast into material loading sections. For example, the first 3 months in the forecast the material is loaded exactly to the customer’s forecasts, the next 3 months is loaded to 75% of the customer’s forecast, and the remaining months is loaded to 50% of the customers forecast (Borkett, 2022). This is a risk adverse method of loading material and avoids the major risk of having too much material in the plan. However, if the customer’s forecast increases there is the risk that procurement won’t have enough time to source the material needed.
Another way to forecast customer requirements accurately is to identify the previous trends and use this to make predictions about their future demand (Petropoulos, et al., 2022). This could become a key performance indicator (KPI) and demonstrate whether the customer has been accurate with their forecasting. This will inspire conversations to take place with the customer and encourage them to be more accurate with their forecasting. The KPI could also be used in Sony Pencoed to load only the amount of demand that Sony determines is realistic. 
Another way to counter the excess inventory problem at Sony Pencoed would be to implement a change to the contract stating that anything Sony Pencoed orders from suppliers based on the customers forecast, which is then removed from the forecast, is the customer’s responsibility to pay for the obsolete material and store at their own warehouses. This will remove key responsibilities from Sony Pencoed and place it back onto the customers to be more accurate when forecasting. 
Overall, there are many areas in this process that could be improved. Nevertheless, by implementing some of the improvements as discussed in the report, the non-value-added processes and wastes could be removed which would enable Sony Pencoed to operate at a much better efficiency level. 
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