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[bookmark: _Toc230772712]Introduction
Inventory management and supply chain coordination are essential for manufacturing companies aiming to stay competitive, manage costs, and satisfy customer demand. Brocksweir Engineering Ltd currently have challenges related to excess inventory, excess resin items in stock, rising waste disposal expenses, and a lack of transparency of the lead time throughout the supply chain. This report will critically review the approaches that can be adopted to better manage sand and resin inventory within the organisation, identify the most suitable methods for managing the obsolete stock, and explore the possibilities of improving the understanding and management of lead times across the organisation and its extended supply chain.

[bookmark: _w6mrubsuwrpj][bookmark: _Toc230772713]1. Critically Evaluating How Brocksweir Engineering Ltd Can Manage Its Sand and Resin Inventory Better
Brocksweir Engineering Ltd’s inventory management practices have resulted in excessive stockholding, approximately £20,000 worth of expired resin inventory, and increased disposal costs due to environmental regulations. For better operational efficiency and profitability, it is suggested that the company should have a strategic inventory control system, which uses accepted theories in inventory and recent ideas in the field of supply chain.
An elementary change would be the use of the Economic Order Quantity (EOQ) model that calculates the optimum order quantity for balancing ordering cost and holding cost (Alnahhal et al. 204). Bulk buying was the previous purchasing policy that led to discounts, but this did not take into account storage costs, deterioration, drying, and disposal costs. Descartes (2026) indicates that inventory carrying costs are approximately 20 to 30% of the value of inventory per year. The use of EOQ would decrease unnecessary storage levels, avoid the danger of resin going bad, and maintain good availability of resin for production. Buying more small quantities of short-life materials like phenolic and furan resins would be more economical than large quantity procurement.
On the other hand, the company also needs to set minimum, maximum, and reorder levels of inventory. Handayani and Robert (2025) also found that the Min-Max Stock method helps to keep the inventory within the set limits, which prevents overstocking and stock shortages. Reorder points must be determined using the average demand, and the supplier's lead time and safety stock levels must be kept to safeguard against shortages. In view of the growing demand for sand castings, it is desirable to stock scientifically worked-out safety stocks, in order to have a better service without excessive stock piling. As found by Lumi (2026), advanced optimisation techniques are found to be able to lower inventories by 10–35% without compromising on service level.
ABC inventory classification is one of the most useful methods, which follows the Pareto principle of 80/20. This model is based on the classification of inventory based on value and importance (Mifdal and Saracoglu, 2024). Resin binders should be considered as “A” items and monitored, authorised, and reviewed regularly, as they are of high value and also environmentally sensitive. Medium value materials would be classified as “B” items that would be subject to regular control, and low value consumables as “C” items that would be subject to easier management procedures. According to Abdolazimi et al. (2021), this method allows organisations to group their inventory into easily comprehensible categories, which have the biggest financial and operational impact.
A Vendor Managed Inventory (VMI) system might further enhance inventory performance. With VMI arrangements, suppliers track the use of inventory and only replenish it when certain thresholds are reached (Mohamed, 2024). According to the study conducted by Ivander et al. (2022), the VMI method is able to lower inventory by 70% and increase product availability. For resin suppliers, tracking how resin was being used and arranging deliveries based on true demand patterns could help minimise the risk of stock drying out and cash flow problems. However, these must be supported by reliable information sharing, good supplier relationships, and accurate demand forecasting in order to be successful.
Besides, one of the most important operational needs is to use FIFO inventory rotation. This will help in ensuring the orderly rotation of stock, avoiding stock accumulation of old goods, and making stock audits easier (Yulia and Seputro, 2025). Phenolic and furan resins have short shelf lives, so it is best to use older stock before new deliveries. Resin inventory is not being adequately rotated, as evidenced by the fact that inventory is still in existence from the previous year. Implementing an inventory management system that tracks product expiration dates and provides timely alerts can help ensure that products are not wasted, leading to improved inventory accuracy and operational efficiency (Ahamed et al. 2026). 
In addition, Brocksweir needs to have an integrated Enterprise Resource Planning (ERP) to help automate the management of resources (Mandičáket al. 2022). Digital inventory management systems offer real-time visibility of inventory levels, supplier performance, lead time, and forecasts. These systems would replace informal stock-taking methods and help enable data-driven buying. Lastly, the company should apply Just in Time (JIT) purchasing concepts to those materials with short life cycles, like resin. JIT is a Toyota approach to reducing inventories by matching deliveries to production needs (Batth, 2021). A total JIT approach might introduce supply risks to the business, but a hybrid approach, such as purchasing JIT while keeping some calculated safety stocks, could reduce holding costs and minimise obsolescence while still keeping production continuity.

[bookmark: _yfnmgi6f06d][bookmark: _Toc230772714]2. Critically Analysing the Options Available to Brocksweir Engineering Ltd to Deal with Obsolete Resin Stock.
Nearly 20-30% of all stock is excess or obsolete, and obsolete stock is a sunk cost, environmental liability, and opportunity cost (Halilović, 2022). The waste hierarchy and principles of the circular economy should be applied, with the emphasis on recovery and reuse in preference to disposal.
Negotiating with resin suppliers for stock returns, exchanges, or credit contracts is the most profitable solution. Suppliers may not be able to take materials after the expiration date, but may agree to partial replacement in the event of long-term buying relationships. The strategy is in line with reverse logistics theory, which focuses on returning products upstream to recover the residual value (Adesoga et al. 2024). Recent studies have pointed out that the implementation of reverse logistics systems can help to lower the costs of waste management and enhance resource efficiency in industrial supply chains (Nunes, 2025). Nevertheless, the ability to return the supplier is based on contractual conditions and the extent of resin damage. If suppliers refuse to accept responsibility, Brocksweir might be stuck with transportation and handling expenses with little to no recovery. Therefore, supplier returns need to be explored initially, but they cannot be considered a standalone approach.
The second option is laboratory testing to see if any of the expired resins are still suitable for use in non-critical applications, prototype moulds, or internal foundry trials. This is in line with the principle of resource recovery of the circular economy, which aims to recover usable materials from product waste and transform them into new materials and products (Circular Innovation, 2026). Prolonging material life cycles helps minimise environmental impacts and boosts economic productivity. The greatest benefit is the partial inventory value recovery. Minimal use of the product within the production process would decrease the rates of disposal and its related hazardous waste costs. However, the phenolic and furan resins are susceptible to ageing and can affect mould strength and casting quality.
A good use of Blogsweir Engineering Ltd's waste would be to recycle the outdated resin through specialised firms that can perform the work. The certified contractors would be capable of dealing with the material through environmentally friendly processes such as chemical recovery or energy from waste, since the material is considered a hazardous material. It would enable the company to utilise a sustainable way of managing its waste. It also helps in maintaining the ever-evolving environmental regulations. Operations sustainability theory indicates that responsible waste disposal prevents environmental risks as well as organisational damage (Akano et al. 2024). Responsible waste disposal protects the organisation from the possible implications of illegal disposal of hazardous waste materials. Another reason why it would be an appropriate method would be the high costs involved in dealing with the waste. This is because foundry waste is quite expensive. The transportation, handling, and paperwork costs could increase expenses. However, it serves environmental purposes and cannot be used as a major source of income for the company.
Yet another possibility is that the excess resin stocks can be sold or used by the other industries or in different markets where the specifications of the resin are adequate. In case the manufacturing companies are unequal in terms of quality, or even if there is any research institution interested in buying the resin at discounted prices for use, this can be considered (Merari, 2025). Such a strategy is well fitted with the concepts of circular economy, such as prolonging the life cycle of the product and decreasing landfills. On the other hand, resale of the products in a different market can result in earnings, as well as decrease costs linked to hazardous materials and warehousing (Zhang et al. 2023). However, there exist some concerns in connection with the volume of the resin and obligations. Should the resin turn out to be subpar in performance, it will mean either embarrassment or trouble in meeting the contract terms for Brocksweir.
Conclusion
The last method that should be applied to solve this problem is the adoption of preventive measures to handle inventories, which will prevent the occurrence of old stocks in the future. This will involve the identification of the cause of this situation. Appropriate forecasting, coordination with the supplier, application of the EOQ formula, FIFO policy, and ERP for inventory handling would help prevent wastage in the future.
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Effective lead time management is essential for the performance of a supply chain and has a direct effect on production continuity, customer responsiveness, inventory carrying costs, and operational efficiency (Mohammed and Mandal, 2023). Lead Time is defined as the timeframe needed from the time of placing an order until the time the materials are made available for production or delivery (Gebeyehu et al. 2022). The lack of an adequate inventory management system and the backlog of obsolete resin stock at Brocksweir Engineering Limited indicate the lack of adequate controls of the firm over its lead times, along with a lack of clear understanding of its lead time performance across the purchasing, warehousing, production, and supplier segments. In order to enhance the responsiveness of the supply chain and reduce waste, Brocksweir will need to develop a set of integrated solutions that enhance visibility, forecasting, supplier collaboration, and digital coordination across the entire extended enterprise.
Measure 1: Conduction of a holistic lead time mapping 
By mapping lead times for each specific procurement activity, it is possible to determine how long each step will take during the entire process of procuring and storing materials, producing goods, transporting them to customers, inspecting them for quality, and delivering them to customers (Atlassian, 2024). In the case of Brocksweir, it appears that they are currently focused primarily on buying in bulk without considering any of the implications regarding total lead time, including the time it takes suppliers to produce items, how long it takes to transport those items from supplier to warehouse/production facility, how long it takes to handle those items once they are in the warehouse, and the time required for scheduling production runs. Value stream mapping (VSM) is a tool used in lean manufacturing to visually show both value-added and non-value-added processes in the foundry. VSM helps manufacturers identify bottlenecks, long wait periods, and poor workflow, all of which contribute to increased total lead times (Sawjiani and Shiralkar, 2022). An example might be delayed delivery of resin supplies or poor coordination/collaboration between the materials supply area and the die-casting area, which could lead to over-ordering and waste.
Measure 2: Implementing an Enterprise Resource Planning (ERP) system 
Purchasing, inventory management, supplier performance, scheduling production and processing customer orders can be consolidated into one location by using modern enterprise resource planning (ERP) systems (Chaisom, 2025). Companies that do not have digital connections between their various departments often find themselves working in an isolated manner, leading to issues related to misestimating demand and poor communications. Literature suggests that with ERP systems, companies are able to track their actual delivery times from suppliers, notice any changes in actual delivery dates, and more accurately calculate their average time cycle for restocking (Samani, 2026). This is evidenced by statistical data that organisations implementing digital supply chain applications like machine Learning can reduce the operational costs by 20% and increase the accuracy in demand forecasting by 30% (Market Research Future, 2024). The inclusion of ERP systems can provide many advantages for Brocksweir, including automatic tracking of how long each resin has been on its shelf, tracking inventory movement and sending out alerts in the case of slower inventory movement or delayed shipment. This means that Brocksweir would have more information available when making decisions and would decrease the potential for accumulating out-of-date stock.
Measure 3: Adopting lean and JIT principles 
Lean and JIT principles minimise non-value-added delays and overstock along the entire operation. Research suggested that the main focus of Lean Supply Chain is to eliminate waste, decrease wait time, and increase flow (Proença et al. 2022). At present, a large amount of resin is stored and dried at high cost due to a lack of coordination in the production process. As such, JIT purchasing will allow for fewer but smaller orders to be delivered more often and in sync with production schedules to reduce lead times associated with handling and storage. However, due to supply chain disruptions, Brocksweir must utilise a hybrid strategy of JIT with strategic inventory safety stocks for critical materials. This will create a balance between flexibility and continuity of supply in operations.

[bookmark: _Toc230772716]Conclusion
In summation, Brocksweir Engineering Limited will have to upgrade its inventory and supply chain management to be able to compete and maintain a sustainable operational model. The report found that poor inventory control, obsolete resin stock, and limited knowledge regarding lead times have contributed to higher costs and increased environmental risk. Strategies such as EOQ (Economic Order Quantity), FIFO (First In First Out), ERP (Enterprise Resource Planning) systems, collaborative relationships with suppliers, improved forecasting, and lean Inventory Management will provide efficiency, reduce waste, and improve supply chain responsiveness. In addition, sustainable means of disposing of obsolete stocks and making lead times more visible across the enterprise will create better decision-making capabilities, satisfy compliance requirements, and drive long-term company performance in an increasingly competitive manufacturing environment.
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