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[bookmark: _Toc228013954]Abstract
Brocksweir and Sons Ltd is facing significant operational and financial pressures arising from poor inventory governance, obsolete resin stock and limited visibility of lead times across its foundry operations and supply chain. This assignment identifies that expired phenolic and furan resins, bulk buying behaviours and inadequate stock rotation are symptoms of deeper systemic weaknesses in purchasing discipline and data management. To address these issues, the company must adopt structured inventory techniques such as ABC analysis, EOQ, minimum/maximum levels and Vendor Managed Inventory, supported by digital tracking and improved forecasting. Options for dealing with obsolete stock are critically assessed, highlighting that while compliant disposal is unavoidable, supplier negotiation, shelf-life monitoring and FIFO controls are essential to preventing recurrence. The analysis further demonstrates that Brocksweir’s limited understanding of lead time constrains planning accuracy and customer responsiveness; therefore, end to end process mapping, supplier lead time transparency, digital data capture and the introduction of a Sales and Operations Planning framework are recommended. Collectively, these measures will strengthen operational resilience, reduce waste and support the Managing Director’s ambition to modernise the business.
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1. [bookmark: _Toc228013956]
Introduction
Brocksweir and Sons Ltd represents a long‑established manufacturing enterprise whose evolution reflects both the heritage of traditional foundry operations and the pressures of competing in a modern, globalised market. With over 250 years of foundry activity on its current site and more than 50 years trading under its present structure, the company has developed a diversified portfolio spanning castings, fabrications and machined components. Its vertically integrated model encompassing gravity diecasting, high‑pressure casting, sand casting, on‑site fabrication and a growing CNC machining capability positions the business to respond flexibly to customer requirements. However, recent operational challenges highlight the need for more sophisticated management systems to support the Managing Director’s ambition of leading the company into the 21st century.
The most pressing issues have emerged within the sand foundry, where regulatory changes have reclassified foundry sand and associated waste streams as special waste, significantly increasing disposal costs. Simultaneously, rising demand for sand castings has exposed weaknesses in inventory control, particularly regarding phenolic and furan‑based binding resins. The discovery of approximately £20,000 worth of expired resins, alongside excessive bulk purchasing and inadequate stock rotation demonstrates a systemic absence of inventory management discipline. These failures have not only tied up working capital but also generated avoidable environmental liabilities and operational inefficiencies.
Against this backdrop the creation of a new Purchasing and Supply Chain Manager role signals an organisational recognition that improved governance, data visibility and process control are essential. This assignment therefore examines three interrelated areas critical to Brocksweir’s future performance: the effective management of sand and resin inventory, the strategic options for addressing obsolete stock and the measures required to develop a robust understanding of lead time across the business and its extended supply chain. Together, these analyses provide a foundation for strengthening operational resilience and enabling sustainable growth.
1.1 [bookmark: _Toc228013957]Aims
To evaluate weaknesses in Brocksweir’s current sand and resin inventory practices and assess how established inventory management techniques can improve control, reduce waste and optimise working capital.
To critically analyse the strategic options available for managing and disposing of obsolete resin stock, considering financial, environmental and regulatory implications.
To examine how the company can develop a more accurate, data‑driven understanding of lead time across its operations and supply chain and identify measures to enhance visibility and planning capability.

2. [bookmark: _Toc228013958]
Literature Review
Effective inventory management is widely recognised as a critical determinant of operational efficiency, cost control and organisational competitiveness, particularly within manufacturing environments such as foundries. According to Waters (D, 2019), poor inventory practices typically lead to excessive holding costs, waste, and reduced responsiveness issues that closely mirror the challenges identified at Brocksweir & Sons Ltd, including obsolete resin stocks and inefficient bulk‑purchasing behaviours.
Classical inventory theory emphasises the importance of structured techniques such as Economic Order Quantity (EOQ), which minimises the combined cost of ordering and holding inventory (Nahmias, 2015). For materials with short shelf lives or hazardous classifications such as phenolic and furan‑based resins EOQ and safety‑stock calculations become particularly important due to the financial and environmental implications of spoilage (Silver, 2017). Vendor Managed Inventory (VMI) has also been shown to improve supply chain coordination and reduce stockouts, especially in volatile demand environments (Disney, 2003).
Within foundry operations, literature highlights that material flow reliability is essential for maintaining productivity and avoiding bottlenecks (Beeley, 2001). Ineffective control of sand, resins and alloy stocks can significantly increase operating costs particularly as waste‑classification regulations tighten and disposal costs rise (Association, 2020). Studies further show that excessive inventory ties up working capital and reduces profitability, while shortages disrupt production and damage customer service performance (Slack, 2022).
Modern manufacturing research increasingly emphasises integrated inventory systems that incorporate demand forecasting, lead‑time analysis and environmental considerations (Christopher, 2016). For Brocksweir & Sons Ltd, adopting structured methods such as EOQ, minimum/maximum levels and systematic review processes is consistent with best practice and essential for supporting the company’s strategic modernisation.
3. [bookmark: _Toc228013959]
Methodology
This assignment adopts a qualitative, theory‑informed analytical methodology appropriate for evaluating operational and supply chain challenges within a case‑study context. The research approach is interpretivist, focusing on understanding organisational behaviours, systemic weaknesses and process inefficiencies rather than generating quantitative optimisation models.
The analysis draws on secondary academic literature in inventory management, supply chain integration, waste minimisation and lead‑time modelling. Frameworks such as Economic Order Quantity (EOQ), ABC analysis, Vendor Managed Inventory (VMI), Just‑in‑Time (JIT) and total lead‑time decomposition provide the conceptual basis for evaluating Brocksweir’s current practices.
Three analytical techniques underpin the evaluation:
Diagnostic gap analysis to compare existing practices with recognised best practice.
Root‑cause analysis to identify underlying drivers of resin obsolescence and poor stock control.
Process mapping and lead‑time decomposition to examine delays across procurement, storage, production and supplier interfaces.
4. [bookmark: _Toc228013960]
Discussion
[bookmark: _Toc228013961]1. Managing Sand and Resin Inventory More Effectively
The issues identified within Brocksweir’s sand foundry operations highlight a fundamental absence of structured inventory management. The accumulation of expired phenolic and furan resins, alongside excessive bulk purchasing, indicates that procurement decisions are being driven by short‑term cost savings rather than total cost of ownership or operational need. At a strategic level, the company must transition from reactive purchasing to a system governed by data, forecasting and defined inventory policies.
A critical first step is the implementation of ABC analysis to classify inventory based on value, usage rate and criticality. Resins, which are high‑value, short‑life and environmentally sensitive, would fall into the ‘A’ category, requiring tight control, frequent review and restricted ordering authority. This would prevent the accumulation of obsolete stock and ensure that shelf‑life constraints are actively managed.
The adoption of Economic Order Quantity (EOQ) could further support decision‑making by balancing ordering costs with holding costs. However, EOQ must be applied critically: for perishable materials such as resins, the model must be adapted to incorporate shelf‑life constraints and disposal costs. In Brocksweir’s case, the cost of waste disposal now significantly higher due to special waste classification should be integrated into the holding cost component, which would naturally reduce optimal order quantities.
Given the volatility of demand for sand castings, Vendor Managed Inventory (VMI) presents a viable alternative. Under VMI, suppliers monitor usage and replenish stock within agreed parameters, reducing the risk of over‑ordering and shifting some responsibility for shelf‑life management upstream. This approach is particularly effective for specialist materials with limited storage life, as suppliers typically have better visibility of batch age and can rotate stock accordingly.
Finally, the company must introduce minimum and maximum stock levels, supported by real‑time inventory tracking. This requires basic digitalisation barcode scanning, stock rotation protocols and periodic cycle counting to ensure accuracy. Without reliable data, no inventory model can function effectively.

[bookmark: _Toc228013962]2. Options for Dealing with Obsolete Stock
The discovery of £20,000 worth of expired resins presents both a financial and environmental challenge. 
The most immediate option is compliant disposal through licensed waste contractors, which is unavoidable given the hazardous nature of phenolic and furan resins. However, this should be viewed as a sunk cost and a catalyst for systemic change rather than an isolated incident.
A second option is supplier negotiation, particularly if the obsolescence resulted from supplier‑driven minimum order quantities or batch sizes. Some suppliers may offer partial credit, take‑back schemes or discounted future orders as part of a long‑term relationship strategy. While not guaranteed, this option reflects a more collaborative supply chain approach.
A third option involves internal repurposing, though this is limited by the chemical degradation of expired resins. In most cases, expired binders cannot be safely or effectively used in production. Attempting to do so would increase defect rates, rework and scrap ultimately costing more than disposal.
From a strategic perspective, the most valuable outcome is the establishment of obsolescence prevention mechanisms. This includes shelf‑life tracking systems, first‑in‑first‑out (FIFO) controls and supplier agreements that align batch sizes with actual consumption. The company should also conduct a post‑mortem analysis to identify whether the obsolete stock resulted from poor forecasting, excessive safety stock or misaligned purchasing incentives.

[bookmark: _Toc228013963]3. Improving Understanding of Lead Time Across the Business
Lead time is a critical determinant of operational performance, yet Brocksweir currently lacks visibility of how delays accumulate across procurement, production and supplier interfaces. A more sophisticated understanding of lead time is essential for accurate planning, inventory control and customer responsiveness.
The company should begin by conducting end‑to‑end process mapping, identifying each activity from order placement to finished product delivery. This enables the decomposition of lead time into value‑adding and non‑value‑adding components. In many traditional foundries, delays arise from batching, waiting for tooling availability, drying times and internal transport none of which are currently measured at Brocksweir.

To support this, the company must implement lead‑time data capture ideally through digital tools such as shop‑floor data collection systems or simple barcode scanning. Even low‑cost solutions can provide significant insight into bottlenecks and variability.
Externally, Brocksweir should work with suppliers to establish transparent lead‑time agreements, including variability ranges rather than single‑point estimates. This is particularly important for resin suppliers where lead‑time fluctuations can disrupt production schedules and encourage over‑ordering.
Finally, the company should adopt Sales and Operations Planning (S&OP) or a simplified equivalent. This cross‑functional process aligns demand forecasting, capacity planning and procurement ensuring that lead‑time information is shared across departments rather than siloed. For a business with multiple product lines and fluctuating demand, S&OP provides the governance structure needed to make informed, coordinated decisions.


5. [bookmark: _Toc228013964]Conclusion
The analysis of Brocksweir and Sons Ltd highlights that the challenges facing the sand foundry are not isolated operational issues but symptoms of deeper systemic weaknesses in inventory control, purchasing behaviour and supply chain visibility. The accumulation of expired phenolic and furan resins, the absence of structured stock management, and the financial and environmental consequences of obsolete materials demonstrate the urgent need for a more disciplined and data‑driven approach to inventory governance. Applying established techniques such as ABC analysis, EOQ, minimum/maximum stock levels and Vendor Managed Inventory would provide the foundations for a more controlled and predictable materials management system, reducing waste and improving working‑capital efficiency.
The options for dealing with obsolete stock further reinforce the importance of strategic learning. While compliant disposal is unavoidable the incident should act as a catalyst for improved forecasting, supplier collaboration and shelf‑life monitoring. Preventing future obsolescence requires not only procedural controls but also cultural change, ensuring that purchasing decisions are aligned with actual consumption patterns and total cost considerations rather than short‑term price incentives.
Finally, the company’s limited understanding of lead time across its internal operations and extended supply chain constrains its ability to plan effectively and respond to demand fluctuations and maintain service reliability. Developing accurate lead‑time data through process mapping, digital tracking and supplier engagement is essential for improving operational performance. Embedding this information within a structured planning framework, such as Sales and Operations Planning, would enhance cross‑functional coordination and support the Managing Director’s ambition to modernise the business.
Overall, the findings demonstrate that Brocksweir’s long‑term competitiveness depends on strengthening its supply chain capabilities, improving inventory discipline and adopting more integrated planning processes. Addressing these areas will not only resolve current inefficiencies but also position the company for sustainable growth in an increasingly demanding industrial environment.
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