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Executive Summary
Weak supply chain integration and visibility of lead times of its purchasing and production systems are causing Brocksweir and Sons Ltd to experience operational inefficiency. The lack of organised lead time monitoring has been a contributor to overstocking of the raw materials, including resin inventory, and exposure to more waste, storage costs and production risks. With the demand for sand castings still on the increase, these inefficiencies could also result in further profitability and flexibility in operations. The section assesses how the company can enhance its knowledge about the lead time in the internal processes as well as external suppliers. Experience of major manufacturers has demonstrated that efficient use of the lead time can lead to improved reliability in deliveries, lessening of the safety stock needs and improving the overall efficiency. The analysis identifies the value of supply chain mapping, monitoring supplier performance, digital systems, including ERP and enhanced internal coordination. There is also a discussion on the quantitative techniques, like the lead time, calculation of safety stocks, and the reorder points system. The results indicate that Brocksweir needs to consider a data-driven method of managing the supply chain. The company can keep the excess inventory to a minimum, operational delays will be minimised, and the company will be in a better position to compete with other firms. In general, the enhanced comprehension of lead times will facilitate more accurate planning, reduced costs and sustainable business development.
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Brocksweir and Sons Ltd is an established manufacturing organisation with a long industrial heritage, as there have been over 250 years of foundry activities taking place on its site. It is more than fifty years old and is currently run by the son of the founder, who took over ten years ago with a distinct desire to modernise the business and enable it to find a niche in the highly competitive global market. The organisation has an average of 250 employees, and it operates in three main product segments that include castings, fabrications and machined components. Its casting business activities involve gravity die-casting, high-pressure casting and sand casting, with the production predominantly on aluminium alloys, with minor production on bronze, brass and steel. The company has registered growth in some of its sectors, especially in machining, where investment in new and advanced Computer Numerically Controlled (CNC) machines has led to increased productivity and output. Nevertheless, with these positive changes, a number of operational weaknesses have also arisen, particularly in the sand foundry operation. The increased need for sand castings has not been addressed by proper inventory planning, thus resulting in over-buying the sand-binding resins. Most of these resins, especially the phenolic and furan-based resins, have short shelf lives and are now obsolete, and this has cost them in terms of financial loss and environmental liability due to their classification as special waste. Moreover, lack of a planned inventory management system has led to the lack of visibility of stocks, poor purchasing decisions and high working capital that is tied up in unused materials. These issues underscore the dire necessity to have better supply chain coordination and control. With the introduction of a Purchasing and Supply Chain Manager, a strategic opportunity to improve on these issues arises. This report thus looks into the way in which the management of inventory can be improved, solutions to obsolete stock and how the understanding of lead time can be increased across the organisation and the wider supply network.
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In its sand foundry business, Brocksweir and Sons Ltd is presently faced with inefficient inventory procedures in its sand foundry activities, especially with short shelf-life resin materials. The high volume of buying, poor monitoring system and lack of coordination between departments have led to stock which has expired, high costs of storage and environmental hazards (Gijsbrechts et al., 2023). The company will need to become more data-driven and integrated in inventory management to stay competitive. One of the most popular methods is the Economic Order Quantity (EOQ) model, which determines the most cost-effective order quantity.
Alternative EOQ Calculation​
EOQ ≈ 1,897 kg
Source: Appendix
It means that the total costs should be minimised by ordering about 1,900 kg per batch. When the company orders 10,000 kg in bulk, then the excess inventory will greatly increase the chances of expiry. Thus, EOQ helps in transitioning to fewer and more frequent purchases for the organisations. Nonetheless, EOQ is based on the assumption of demand being constant. As it happens, the demand for sand castings has been rising in an unpredictable manner. Thus, rolling demand forecasts should support the implementation of EOQ (Farel Faleri et al., 2023). Indicatively, in the case demand increases by 10% per quarter, the order quantities must be changed dynamically as opposed to changing the order quantities on an annual basis. There is another tool named ABC. These are: 
A-class products: resins of high quality (expensive, and risky)
B-class products: alloy products.
C-class products: sand (a cheap product, but in large quantities)
The company can limit the financial exposure by exercising control over A- items. As an example, in case resins constitute only 15% of total inventory volume and 55% of total value, it is necessary to monitor them. They should also carry out a strict First-In-First-Out (FIFO) system at the company. This makes sure that the old stock of resin is utilised first, as compared to the new stock. In the absence of FIFO, the latest stock can be used first, leaving the old stock to go to waste (Pan et al., 2022). An inventory system (ERP or MRP) that is digital is essential. Real-time tracking will allow the company to keep track of the stock, its expiry date and consumption rates. To say the least, using the above-mentioned example and assuming the following parameters:
1) The current stock is 5,000 kg.
2) The daily resin consumption is 200 kg.
3) The daily resin usage is 25 days; the system will be able to predict that the current stock will last 25 days.
This enables the buying teams to make appropriate plans. Another way this can enhance efficiency is through Vendor Managed Inventory (VMI). The stock can be monitored remotely by the suppliers who replenish the stock based on actual consumption. This will alleviate storage pressure and enhance coordination (Salih et al., 2022). Nevertheless, the reliability of suppliers should be guaranteed with the help of contracts and monitoring of performance. Sand reclamation is also another strategic enhancement. Up to 85 - 90% of sand is recycled by modern foundries through recycling systems. Assuming that Brocksweir is currently spending £100,000 annually on sand, an 80% recovery rate would save fresh sand purchases to £20,000, and save them £80,000 a year. Inventory turnover should also be calculated by the company in order to evaluate the efficiency:
Inventory Turnover = 4
Source: Appendix
Turnover of 4 implies that inventory turnover is four times a year. This could be increased to 6 or 7, showing that it is more efficient and that the risk of obsolescence is reduced (Tsang et al., 2021). Another practice that is crucial is cycle counting. The company should not have to do stock checks once a year, but an audit of key items should be done once a week. This will make sure that discrepancies are pointed out at an early stage (Intelligence, and Neuroscience, 2023). Lastly, the supplier relationship management should be enhanced. The company also needs to concentrate on providing discounts on the prices. Some of the other advice is: 
· Shorter lead times
· Flexible delivery schedules
· Quality assurance
· Return agreements
To sum up, Brocksweir can greatly enhance inventory management with the help of the EOQ, ABC classification, FIFO systems, ERP integration, collaboration and recycling with suppliers. These will minimise wastages, maximise cash flow and improve the operational performance.
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Brocksweir and Sons Ltd now have a significant problem with the out-of-date resin stock amounting to around 20,000. As these materials are considered as hazardous waste, the company should critically analyse the disposal and recovery alternatives, in terms of cost, risk and environmental impact. The simplest one is licensed hazardous waste disposal. This makes sure that they do not violate the environmental regulations, but it is costly.
Total Disposal Cost = £15,000
Source: Appendix
Total financial loss: £20,000+£15,000=£35,000
Source: Appendix
This indicates that disposal almost doubles the economic cost of the ineffective inventory management. The second one is chemical recycling or recovery. It is possible to retrieve reusable elements of expired resin by some industrial processors (Kalaichelvan et al., 2022). This minimises waste and helps sustain itself. This indicates that recycling would cut down the losses by 11,000 pounds of money as opposed to full disposal. Alternatively, there is the opportunity of controlled reuse in low-risk operations. As an example, out-of-date resin could be utilised for internal testing or non-critical castings.
Risk-Based Cost = £6,000
Source: Appendix
In case any defects costing £6,000 are caused because of reuse, the savings of not having to dispose of them can be nullified. So, this alternative must not be employed until high-quality testing is carried out (Chen et al., 2023). Another possible solution is the supplier return agreements. In the case of long-term contracts, some suppliers might accept expired materials. This will decrease the disposal load and promote collective ownership. The company also ought to consider having an early resale of the slow-moving inventory. For example:
Resale Recovery Calculation = £7,000
Source: Appendix
This makes the loss very minimal as opposed to zero recovery with expiry. The second significant method is the prevention with the help of reorder point (ROP) systems.
Alternative ROP Calculation
ROP = 1,000 kg
Source: Appendix
This implies that orders must be made when the inventory reaches 1,000 kg, to avoid stockout and overstocking. Carrying cost is also another metric that may be useful:
Carrying Cost = £36,000
Source: Appendix
This brings out the cost implication of carrying a lot of inventory. Root cause analysis should be done. This issue was probably caused by:
· Buying in large quantities in order to obtain discounts
· Inventory tracking systems are not in place.
· Lack of effective communication among the departments
· Weak forecasting methods
Unless these problems are resolved, the company will keep on experiencing such losses. To sum it all, a blend of recycling, part-recovery and better inventory control systems is the most effective. In certain instances, full disposal is required but cannot be the sole solution because it is very expensive (Webb et al., 2025). Preventive measures like reorder points system, agreements and forecasting with suppliers will be long term beneficial and reduce the chances of old stock in the future.

[bookmark: _Toc228892315]3. Actions should be taken by the company to have a better understanding of the lead time in the business and the extended business
Brocksweir and Sons Ltd should consider improving its knowledge on lead time as an area of concern, since one of the main causes of excessive stock and delays in operations is inefficient management of lead time. Lead time does not just describe the supplier delivery time, but a sum of various activities throughout the entire supply chain. Lack of proper measurement would mean that the company would have to operate on assumptions, and this would most likely mean over-ordering and inefficient use of resources (Agrawal and Jia, 2022). Rather than taking the lead time as a single value, the company ought to subdivide the lead time into stages, which include order processing, supplier production, transportation and internal handling. This will enable managers to see the delays more accurately and take corrective measures.
The long lead time organisation can be modelled as:
Total Lead Time = Order Processing + Supplier Manufacturing + Transit + Receiving + Internal Handling.
Lead Time=15 days.
Source: Appendix
This indicates that although the production of the supplier only takes a duration of 6 days, the actual lead time that can be used is 15 days. In the absence of this complete visibility, the company can make underestimates in reorder requirements (Chan et al., 2024). Another enhancement is the examination of the variability of lead time as opposed to examining averages alone. It is in the interest of companies like Amazon to pay much attention to the regularity of delivery, not just its velocity. The slightest changes in the delivery of the suppliers may have a tremendous impact on the inventory planning.
Lead Time Variation Example

Assume - Lead Time Range=20-12 = 8 days
Source: Appendix
The 8-day fluctuation presents uncertainty, which causes the company to keep more safety stock. It is thus just as important to reduce variability as it is to reduce the average lead time (Mishra and Mishra, 2025). Another strategy that the company should put in place is the reorder point system that would have real lead time information.
ROP = 1925 kg
Source: Appendix
This is because once the inventory reaches 1,925 kg, new orders have to be made to prevent stockouts. Another important measure is the digital integration. The company must embrace the use of ERP or MRP systems that will gather real-time information of suppliers, warehouses and production units. Digital supply chain platforms are used by companies like DHL to monitor shipments and forecast delays with the help of analytics (COLLIARD et al., 2021). These systems enable companies to act proactively in response to an event as opposed to being reactive. The cooperation with suppliers is also essential. Brocksweir must also provide the suppliers with the demand forecast as well as the production schedule instead of treating suppliers as independent entities. It will allow the suppliers to match the production capacity with what the company needs. Close teamwork minimises the unpredictable events as well as minimises the effective lead time (Zic et al., 2024). The efficiency of the internal processes also has to be taken care of. In most of the manufacturing companies, internal delays constitute a large percentage of the total lead time. To illustrate, any delay in making purchase approvals, quality checks or movements in the warehouse may increase the lead time even in cases where suppliers are performing effectively.
Total Effective Lead Time = 10 + 6 = 16 days.
Source: Appendix

This demonstrates that the internal inefficiencies contribute to the total lead time by 60% that directly impacts inventory planning. The result shows that the inefficiency of internal operations contributes to the total lead time by 60%. This result directly affects the inventory planning. Performance measures of lead time that should be introduced by the company include:
· Lead time accuracy (%)
· Supplier reliability rate
· Internal processing time
· Time of cycle fulfilment order
Example Lead Time Accuracy
Lead Time Accuracy = 14
Source: Appendix
Deviation = 14.3%
Source: Appendix
This variation points out the inaccuracy in planning and the necessity of improved forecasting. Another strategy that is important is risk diversification. Some of the companies like Apple Inc. minimise the risks associated with lead time by having many suppliers in the different regions. In case of delays in one of the suppliers, the supply can be continued by other sources. Lastly, there should be continuous improvement practices (Pekovic, 2024). Lead time data must be regularly reviewed and improvement plans should be enacted depending on the performance outcomes. Process standardisation, waste minimisation and workflow optimization are some of the lean techniques that can be used to significantly minimise delays. Finally, Brocksweir can gain a better understanding of lead time by disaggregating components of the lead time, understanding variability, implementing reorder systems, adopting digital technologies, improving supplier collaboration and reducing internal inefficiencies. These steps will assist the company to minimise surplus inventory, enhance responsiveness and overall performance in the company's operation.

[bookmark: _Toc228892316]Conclusion
Brocksweir and Sons Ltd is now grappling with serious inefficiencies in its supply chain and inventory practices, especially in the sand casting operations. Despite the fact that the company has enjoyed the advantage of the highly demanded market and increased demand in other areas like machining, it has not been able to control its inventory, and this has brought about severe financial and operational issues. The stock of expired resin, estimated to be about £20,000, is evidence of the impact of poor planning, lack of monitoring and excessive bulk purchasing. Moreover, the escalated expenses of storing, drying and disposing of hazardous materials have decreased overall profitability and heightened environmental concerns. The analysis indicates that the company needs to embrace more rigorous and organised inventory management strategies. Economic order quantity (EDOQ), well-defined minimum and maximum stock quantities, Vendor Managed Inventory (VMI) and First-In-First-Out (FIFO) are all important methods to enhance stock control and reduce wastage. Investment in digital systems: Inventory management software or Enterprise Resource Planning (ERP) would help to increase transparency and assist in better coordination of the departments. There is also a need to improve demand forecasting and enhance close working with suppliers to ensure that purchasing decisions fulfil the actual production needs. To eliminate the problem of the obsolete stock, the company should focus on the safe disposal of the obsolete stock through the authorised waste management providers so as to adhere to the environmental regulations. Meanwhile, other methods like recycling, supplier-return agreements and early detection of slow-moving inventory should also be considered to minimise losses in the future. Enhancement of supplier relationships will also facilitate a more flexible ordering and minimise the threat of overstocking. Moreover, the company should come up with a better understanding of lead times in its operations and supply chain. It may be done by mapping the supply chain, measuring its performance and improving communication with the internal teams and external partners. In general, through these recommendations and continuous improvement, the company can minimise waste, ensure efficiency and create a more resilient and competitive supply chain in the future.
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	Calculation Type
	Formula / Method
	Input Values
	Working
	Final Result

	EOQ
	EOQ = √(2DS / H)
	D = 60,000 kg, S = £180, H = £6
	√(2×60,000×180 / 6) = √3,600,000
	1,897 kg

	Inventory Turnover
	Turnover = Usage / Avg Inventory
	£720,000 / £180,000
	720,000 ÷ 180,000
	4 times/year

	Disposal Cost
	Cost = Weight × Rate
	5,000 kg × £3
	5,000 × 3
	£15,000

	Total Loss
	Purchase + Disposal
	£20,000 + £15,000
	—
	£35,000

	Recycling Net Loss
	Cost – Recovery
	£8,000 – £4,000
	—
	£24,000 loss

	Defect Cost
	Batch × Defect %
	£50,000 × 12%
	50,000 × 0.12
	£6,000

	Resale Recovery
	Value × %
	£20,000 × 35%
	20,000 × 0.35
	£7,000

	ROP
	ROP = d × L + SS
	150×5 + 250
	750 + 250
	1,000 kg

	Carrying Cost
	Value × Holding Rate
	£200,000 × 18%
	200,000 × 0.18
	£36,000/year

	Total Lead Time
	Sum of all lead time components
	Order processing = 1.5 daysSupplier manufacturing = 6 daysTransit = 4 daysReceiving = 2 daysInternal handling = 1.5 days
	1.5 + 6 + 4 + 2 + 1.5 = 15
	15 days

	Lead Time Variability
	Maximum lead time – Minimum lead time
	Maximum = 20 daysMinimum = 12 days
	20 – 12 = 8
	8 days variation

	Reorder Point (ROP)
	(Average demand × Lead time) + Buffer stock
	Daily demand = 95 kgLead time = 15 daysBuffer stock = 500 kg
	(95 × 15) + 500 = 1425 + 500 = 1925
	1925 kg

	Total Effective Lead Time
	External lead time + Internal delay
	Supplier lead time = 10 daysInternal delay = 6 days
	10 + 6 = 16
	16 days

	Lead Time Accuracy Deviation
	((Actual – Planned) ÷ Planned) × 100
	Planned = 14 daysActual = 16 days
	(16 – 14) ÷ 14 × 100 = 2 ÷ 14 × 100 = 14.3%
	14.3% deviation
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