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Executive Summary
The poor inventory management and poor coordination of the supply chain are causing Brocksweir and Sons Ltd to experience major operational challenges in its sand foundry operations. The company has also built up about 20,000 stock of obsolete resin, which now constitutes hazardous waste and poses massive disposal expenses. Increased demand for sand castings has also uncovered the gaps in buying habits, lead time control and inventory visibility. This report considers the approaches that can enhance the inventory and supply chain performance of the company. The results indicate that the following techniques can help to reduce waste, enhance control over stock and reduce cost: Economic order Quantity (EDQ), Vendor Managed Inventory (VMI), First-In-First-Out (FIFO), inventory classification and computerised ERP systems. The report also examines how to deal with the obsolete stock, some of the possible ways include: hazardous waste disposal, recycling, supplier return agreements and controlled reuse. Financial analysis shows that it is less expensive to prevent such situations with better inventory management as opposed to the costs involved in getting rid of the stock once it expires. The report also discusses why it is essential to know lead times throughout the supply chain. To enhance operational efficiency, supply chain mapping, monitoring performance of suppliers, ERP integration and improved forecasting are recommended. On the whole, the report concludes that the greater the practice of inventory control and supply chain management, the higher the level of profitability, the minimisation of the environmental risks and the support of the long-term competitiveness of the company.
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[bookmark: _Toc228891711]Introduction
Brocksweir and Sons Ltd is an established engineering and manufacturing firm with over 250 years of history in foundry operations. The existing business structure is more than 50 years old and is currently run by the son of the founder, who is interested in modernising the business and making it more competitive in the 21st Century. The company has three key market segments, such as castings, fabrications and machined parts. It operates in the casting industry through gravity die-casting, high-pressure casting and sand casting processes, using primarily aluminium alloys along with some bronze, brass and steel products. Over the last few years, the machining department has seen a significant growth in terms of customer demand and investment in the latest Computer Numerically Controlled (CNC) machines. There has been a sharp rise in demand for sand castings, but there has been a poor practice of inventory management, which has resulted in a high number of obsolete stocks of resin. Moreover, the business does not have an effective inventory management system, resulting in stockholding, poor visibility of inventory levels and unnecessary operational costs. These problems demonstrate the necessity to implement more effective purchasing and supply chain management practices in the organisation. The introduction of a new Purchasing and Supply Chain Manager presents an opportunity to the business to enhance its inventory management, minimise waste and enhance coordination of the supply chain. This report will critically assess ways of enhancing the management of sand and resin inventory, evaluation of options to deal with the obsolete inventory and explanation of measures that can be taken to better understand the lead time across the company and its wider supply chain network.







[bookmark: _Toc228891712]Reconsider the way the company is going to manage its sand and resin stocks more effectively.
Brocksweir and Sons Ltd is experiencing immense problems in inventory management in its sand foundry business. The company had bought bulky amounts of sand binding resins without good demand forecasts or stock management, leading to the accumulation of about 20,000 pounds of obsolete stock. The issue indicates a low purchasing coordination, incompetence in the lead time knowledge and absence of inventory visibility. Scientific methods of inventory management are increasingly being applied by modern manufacturing firms since low inventory practices directly impact profitability, cash flow and operational efficiency. Implementation of Economic Order Quantity (EOQ) should be the first major improvement that should be involved in Brocksweir. EOQ assists in the determination of the optimum size of the order that will result in the minimum of the ordering costs and the holding costs.
EOQ ≈ 1,581 litres (Details in Appendix)
This implies that the company ought to order at least 1,581 litres every time rather than make enormously large bulk orders. In the case of Brocksweir, when it now buys 8,000 litres at a time, it has excess inventory that remains in storage for longer periods. EOQ thus strikes a balance between purchasing efficiency and shelf-life constraints (Fu et al., 2021). But there are constraints with EOQ. It presumes a constant demand and constant lead times. In actual manufacturing conditions, the customer demand varies on a regular basis. EOQ is not enough in modern supply chains as they are prone to disruptions, fluctuations in transport costs and unpredictable supplier performance. Consequently, Brocksweir is recommended to integrate EOQ with real-time forecasting and collaboration with the suppliers. ABC inventory classification should also be introduced in the company. Under this method:
A items = high-value important materials (special resins)
B items = medium-value materials.
C items = low-value materials like common sand.
Such a system makes sure that the management puts more control on resins that have a short life and are costly. The other significant solution is First-In-First-Out (FIFO). Phenolic and furan resins are those that have low shelf life, and therefore, old resins should always be consumed first. Barcode systems, warehouse labelling and automated inventory software can be used to support FIFO (Candry Yurlina Waruwu et al., 2025). Without FIFO, the inventory that is out of date can build up very fast. Vendor Managed Inventory (VMI) can also be taken into consideration. With VMI, suppliers keep track of the stock and automatically update the inventory. This saves on administrative time, and it also cuts down inventory holding costs. VMI systems are currently being used by many automotive and aerospace manufacturers to enhance the continuity of production and to minimise the requirements of warehouse areas (Ariyanti et al., 2021). Nonetheless, overreliance on suppliers can enhance operational risk when the suppliers are unable to deliver within the stipulated time. Sustainability of the environment is another key concern. Phenolic and furan resins pose a problem with the disposal of waste. The number of hazardous waste volumes in the world is on the rise. As an example, in 2024, Ireland produced an estimated amount of 396,651 tonnes of hazardous waste, of which more than half needed to be treated as hazardous waste. This is indicative of the high cost and controlled hazardous waste disposal has become (Salih et al., 2022). Brocksweir is therefore encouraged to consider using the sand reclamation systems that can be used to ensure that the used foundry sand can be recycled rather than being disposed of. Most of the foundries now can recover 80-90% of the used sand by reclamation technologies to minimise both the purchasing and disposal costs.
Accuracy in forecasts should also be enhanced by the company. The regular analysis of the historical data of production, seasonal patterns and customer demand patterns should be done regularly. In case the amount of sand castings demanded goes up by 15%, the amount to be purchased should be in lower amounts as opposed to a high level of bulk purchases (Tsang et al., 2021). One of the primary reasons for obsolete stock is forecasting errors. Lastly, the company ought to implement key performance indicators (KPIs) such as:
· Inventory turnover ratio
· Obsolete inventory percentage
· Inventory carrying cost
· Supplier delivery accuracy
· Stockout frequency
For example:
Inventory Turnover = 5 (Details in Appendix)
This implies that inventory turns over five times annually. Increased turnover generally means an increased efficiency in inventory control. In general, Brocksweir should be able to enhance the inventory management with the help of EOQ, ABC analysis, FIFO systems, and collaboration with suppliers, forecasting improvements and environmental recycling programs (Sinnock, 2024). These would decrease wastage, cash flow will be enhanced and operational efficiency will be boosted.





[bookmark: _Toc228891713]Critically analyse the options available to the company to deal with the obsolete stock
Brocksweir and Sons Ltd now has a stock of about 20,000 expired resin, which now falls within the special waste category. The company should hence consider various potential solutions and analyse them critically to get the most cost-effective and sustainable solution. Nonetheless, the cost of disposing of hazardous waste has gone up tremendously across the globe. The quantity of hazardous waste generated by Ireland alone in 2024 (nearly 400,000 tonnes) is indicative of the increasing volume and price of environmental waste management.
Sample Disposal Cost Calculation = £20,000+£15,000 = £35,000 (Details in Appendix)
This demonstrates that a lack of inventory is not only costing the purchasing processes but also costing the environment greatly in terms of disposal. The second option is recycling and recovery of the materials. Certain specialist companies are able to recover chemical compounds or make use of portions of the expired resin products in lower-grade industrial use (Gijsbrechts et al., 2022). Though the cost of recycling might still be there, the company might save the cost of disposal and enhance a better sustainability performance. According to this example, recycling can lower the disposal cost by a factor of more than 50% and also increase environmental responsibility. Another option is to control internal re-use of the organisation. Other resins that have expired can still be used satisfactorily in non-critical castings, prototyping or training. But this alternative can have severe quality and safety implications. In case of performance decline of resin, the defects of castings could increase, and the end result is the complaints of customers and the breakdown of production.
Calculation of Quality Risk of an example = 6,400 (Details in Appendix)
Thus, reuse can result in short-term savings that can bring about bigger long-term quality costs. This renders controlled reuse a hazardous alternative unless laboratory tests reveal that the material is suitable (Fang and Chen, 2022). Another potential solution is through supplier return agreements. Other chemical suppliers do accept unused or expired products back to be reprocessed, especially when there are long-term strategic relationships. Brocksweir ought to sign future contracts that comprise:

· Return clauses
· Shelf-life guarantees
· Consignment stock agreements
· Shared disposal responsibilities
These contracts minimise the risk in the future. The company is also supposed to research sales in the secondary market before the expiry dates are met (Alansari, 2022). Moving slow stock might be sold to smaller foundries or third-party buyers at a lower price.
Calculation of Discount Sale = £8,000 = less than 100,000 (Details in Appendix)
Prevention, which can be achieved by more stringent inventory controls, is another important option. Prevention will often be less expensive than the cost of disposal that will follow the event of expiry. Studies conducted by manufacturing sectors always indicate that the inventory optimisation systems lower the obsolete inventory and carrying costs.
The company ought to carry out:
· Real-time inventory monitoring
· Reorder point systems
· Demand forecasting software
· Supplier lead-time tracking
For example, reorder point calculations could be used:
ROP = 1,140 kg (Details in Appendix)
This implies that reordering should be done when the stock has reduced to 1,140 kg. This is because they avoid accumulation of stocks, which would lead to high operating costs (Ngoc Anh Nguyen et al., 2026). Lastly, the company ought to carry out a root cause analysis to establish the reason behind the presence of obsolete inventory. Possible causes include:
· Lack of effective interdepartmental communication
· Lack of inventory systems
· Excessive level of dependency on large-scale discounts
· Inaccurate forecasting
· Weak management oversight
Unless these root causes are resolved, there will still be obsolete inventory issues.

To summarise, it is probably a combination of recycling, selective disposal and enhanced preventative inventory management systems that can be considered the best solution. Uncontrolled reuse poses operational hazards and uncontrolled full disposal is expensive and damaging to the environment (Heribertus Ary Setyadi et al., 2024). The long-term benefits of Brocksweir will be most sustainable and sustainable through the following benefits: forecasting, supplier agreements and inventory control.







[bookmark: _Toc228891714]Reasoning for the actions that have to be taken
Brocksweir and Sons Ltd now does not have an appropriate understanding and control of the lead times in its purchasing, production and supply chain functioning. This issue adds to the overstocking, outdated inventory, increased storage expenses and inefficiencies in production. Lead time can be defined as the overall time taken between making an order and delivering the materials, after processing and being ready to be used in production (Gupta et al., 2025). Poor lead time visibility in manufacturing industries is often the cause of overstocking of inventory, as a buffer, which in turn increases the cost of working capital and results in wastage in the operation. Full supply chain mapping is one of the measures that Brocksweir should take in order to enhance the situation (Mahajan et al., 2024). The company should be able to recognise all the steps involved in the purchasing, transportation, storage, production and delivery. This encompasses processing times of suppliers, transport time, unloading time, inspection steps and internal material handling. The Toyota Motor Corporation employs integrated supplier mapping and lean production systems to ensure that there is minimal inventory holding but continuity in production (de Souza et al., 2025). Just-in-time strategy will help Toyota to lower stocks of excess inventory because the supplier will be delivering products on schedule with production plans. The company ought as well to implement supplier performance measurement systems. The suppliers should be analysed in terms of reliability of delivery, consistency, quality performance and responsiveness. Long lead times are usually less harmful than variations in lead times since unexpected deliveries compel firms to resort to higher safety stock. The loss of money might be more than any saving of purchase in case the production ceases due to the inability to obtain resin. Selection of suppliers must thus be based on the overall supply chain cost, and not just the purchase price (Mashayekhy et al., 2022). The company is advised to introduce a calculation of a lead time of all significant types of inventory.
The simple formula of the lead time is:
LEAD Time = Procurement Time +Production Time +Transportation Time +Inspection Time.
An example of a calculation of Lead Time – 
Lead Time=10 days (Details in Appendix)



This implies that Brocksweir will have to place orders for resin at least 10 days before the materials will be needed in production. Safety stock should also be computed by the company as a way of hedging against lead time variability.
The formula of safety stock is:
Safety Stock = 1200 kg (Details in Appendix)
The calculation demonstrates the extra stocks that will be necessary to prevent production stops in case of a supplier delay. Siemens AG has been keen on digital supply chain technologies in order to enhance the accuracy of its predictions and the coordination of its suppliers (Gupta et al., 2025). Siemens has documented that its operational efficiency has greatly improved following the adoption of a digital manufacturing and supplier management system in its worldwide operations. Likewise, Unilever employs real-time monitoring systems of supply chains to minimise delays during delivery and optimise the number of inventory worldwide. Measuring internal lead times should also be part of the company, and not only the supplier lead times. There can be delays due to:
· Time-consuming purchase approval processes.
· Poor warehouse organisation
· Delayed inspection processes
· Machine downtime
· Interdepartmental breakdown in communication
As an illustration, say the supplier delivery time is 7 days, yet the internal approval time is 5 days, the effective lead time will be 12 days. Most firms simply concentrate on the performance of their suppliers and overlook inefficiencies within their own firms. There should also be an introduction to lean manufacturing techniques. The lean systems are geared towards the removal of non-value-added processes of waiting time, unnecessary transportation and excessive inventory (Zhang et al., 2026). Tesla, Inc. and other companies constantly examine the production flow and organisation of suppliers to decrease operational delays and enhance manufacturing responsiveness.

The company should also have lead time Key Performance Indicators (KPIs), such as:
· Mean time with suppliers.
· Lead time variability
· On-time delivery percentage
· Production cycle time
· Order fulfilment time
Example
KPI Calculation = 92% (Details in Appendix)
This KPI assists the management in determining the reliability of suppliers. Lastly, training of employees is a must. The purchasing, warehousing and production planning staff should be aware of the concepts of lead time, forecasting and inventory management methods. Even sophisticated systems might not work without highly qualified employees (Shokouhifar et al., 2021). On the whole, Brocksweir can enhance the understanding of lead times with the help of supply chain mapping, digital ERP systems, collaboration with suppliers, KPI monitoring, calculation of safety stocks and lean manufacturing practices. The increased visibility of lead time would reduce the number of obsolete inventories, enhance continuity in production, and increase operational efficiency in the long term.







[bookmark: _Toc228891715]Conclusion and Recommendations
Brocksweir and Sons Ltd are in the process of experiencing significant operational and supply chain management issues in its sand foundry department. The business has been able to experience an increase in the demand for sand castings and machining services, but due to poor inventory management practices, it has faced serious financial and environmental problems. Making an excessive order of the sand binding resins without due forecasting or monitoring has led to an obsolete stock to the tune of approximately £20,000. The extra expenses of special waste disposal, storage and drying have diminished the financial gains accrued as a result of bulk purchasing. These problems show that the modern inventory and supply chain management methods should be adopted. The analysis reveals that the company needs to implement structured inventory management systems like Economic order quantity (EOQ), minimum and maximum stock quantities, Vendor Managed Inventory (VMI) and First-In-First-Out (FIFO) systems. The strategies would help minimise wastage, enhance stock management and reduce operational expenses. Digital inventory management or Enterprise Resource Planning (ERP) systems should also be invested in by the company to enhance visibility and coordination across departments. Also required are better forecasting and supplier relationship management to enable the purchasing decisions and minimise the risk of future obsolete stock. In general, the company needs to concentrate on an enhanced and more integrated supply chain strategy. The regular monitoring of the business, training of the staff and frequent count of the inventory will assist the business to have better control of its operations and enhance its competitiveness in the long run in the manufacturing industry.
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Table 1: Economic Order Quantity (EOQ) Calculation – Resin Inventory
	Item
	Value

	Annual demand (D)
	40,000 litres

	Ordering cost per order (S)
	£250

	Holding cost per litre (H)
	£8

	Formula Used
	√((2 × D × S) ÷ H)

	Calculation Step 1
	2 × 40,000 × 250 = 20,000,000

	Calculation Step 2
	20,000,000 ÷ 8 = 2,500,000

	Calculation Step 3
	√2,500,000

	EOQ Result
	1,581 litres



Table 2: Inventory Turnover Ratio Calculation
	Item
	Value

	Cost of Goods Sold
	£500,000

	Average Inventory
	£100,000

	Formula Used
	Cost of Goods Sold ÷ Average Inventory

	Calculation
	500,000 ÷ 100,000

	Inventory Turnover Ratio
	5 times per year



Table 3: Hazardous Waste Disposal Cost Calculation
	Item
	Value

	Obsolete resin stock value
	£20,000

	Total resin weight
	6,000 kg

	Disposal cost per kg
	£2.50

	Formula Used
	Weight × Disposal Cost

	Calculation
	6,000 × 2.50

	Total Disposal Cost
	£15,000

	Total Financial Loss
	£20,000 + £15,000

	Final Loss
	£35,000



Table 4: Controlled Reuse – Quality Risk Calculation
	Item
	Value

	Production batch value
	£80,000

	Defect increase rate
	8%

	Formula Used
	Production Value × Defect Rate

	Calculation
	80,000 × 0.08

	Potential Defect Cost
	£6,400



Table 5: Discount Resale Recovery Calculation
	Item
	Value

	Original resin stock value
	£20,000

	Recovery percentage
	40%

	Formula Used
	Stock Value × Recovery Percentage

	Calculation
	20,000 × 0.40

	Recovered Value
	£8,000



Table 6: Reorder Point (ROP) Calculation
	Item
	Value

	Daily demand (d)
	120 kg

	Lead time (L)
	7 days

	Safety stock (SS)
	300 kg

	Formula Used
	(Daily Demand × Lead Time) + Safety Stock

	Calculation Step 1
	120 × 7 = 840

	Calculation Step 2
	840 + 300

	Reorder Point
	1,140 kg



Table 7: Lead Time Calculation
Lead Time = Procurement Time+Production Time+Transportation Time+Inspection Time
	Item
	Value

	Procurement processing time
	2 days

	Supplier production time
	4 days

	Transportation time
	3 days

	Inspection and unloading time
	1 day

	Formula Used
	Procurement + Production + Transportation + Inspection

	Calculation
	2 + 4 + 3 + 1

	Total Lead Time
	10 days



Table 8: Safety Stock Calculation
Safety Stock = (Maximum Daily Usage×Maximum Lead Time)−(Average Daily Usage×Average Lead Time)
	Item
	Value

	Maximum daily usage
	180 kg

	Maximum lead time
	12 days

	Average daily usage
	120 kg

	Average lead time
	8 days

	Formula Used
	(Maximum Usage × Maximum Lead Time) − (Average Usage × Average Lead Time)

	Calculation Step 1
	180 × 12 = 2,160

	Calculation Step 2
	120 × 8 = 960

	Calculation Step 3
	2,160 − 960

	Safety Stock Result
	1,200 kg



Table 9: On-Time Delivery KPI Calculation
	Item
	Value

	Total on-time deliveries
	92

	Total deliveries
	100

	Formula Used
	(On-Time Deliveries ÷ Total Deliveries) × 100

	Calculation
	(92 ÷ 100) × 100

	On-Time Delivery Rate
	92%
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