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[bookmark: _Toc229048347]1. INTRODUCTION
Brocksweir engineering Ltd represents a traditional manufacturing organization facing a modern operations-management challenge. Although the business has survived for many decades and has recently experienced growth in machining and sand casting, its inventory systems have not developed at the same pace as its operational complexity. The discovery of approximately £20, 000 of expired sand-binding resin is therefore not simply an isolated buying error. It is evidence of a wider failure in inventory visibility, demand planning, supplier coordination and sustainable operations control.
The central issue is that Brocksweir appears to have followed a price-led purchasing logic, particularly through bulk buying of sand and resin, without fully considering total cost of ownership. In short term, bulk purchasing may reduce unit purchase price: however, in this case it has generated hidden costs through expiry, storage, drying, hazardous-waste disposal and environmental compliance. This demonstrates a classic case of sub-optimisation, where one function, purchasing, attempts to reduce cost locally but creates higher cost and risk across the wider system.
This report critically evaluates three connected issues: first, how Brocksweir can improve the management of sand and resin inventory. Second, how the company should deal with obsolete resin stock; and third, how the organizations can gain a better understanding of lead time across that Brockweir requires an integrated inventory-management systems based on total cost, shelf-life control, supplier collaborations, digitally visibility and sustainability principle. The aim is not merely to reduce stock levels, but to create a more resilient, compliant and environmentally responsible operating system. 
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Brocksweir inventory problem is not simply that too much resin was purchased. The deeper issue is that the company has been using a cost-led purchasing approach without a structured inventory-management system. Bulk purchasing may appear normal when judged only by purchase price, but it turns out to be challenging when the material has a short life, creates hazardous or special waste, requires controlled storage, and generates disposal costs if idle.
The expired £20,000 resin stock therefore demonstrates a failure of total cost management. The company has focused on visible purchase savings while ignoring hidden costs such as storage, drying, obsolescence, waste disposal, compliance risk and cash tied up in inventory. This is a classic case of sub-optimization, where purchasing decisions reduce cost in one area while increasing cost across the wider operation. 
	Problem identified
	Immediate cause
	Deeper system cause
	Operational impact
	Sustainability impact

	Resin expiry
(£20 k loss)
	Bulk purchasing of short-life material
	No shelf-life base inventory control
	Financial loss and disposal cost
	Hazardous/special waste generation

	Excess resin stock
	Buying for discount rather than actual usage
	Weak demand forecasting
	Cash tied up in obsolete stock
	Increased waste and compliance burden

	Excess sand stock
	Poor visibility of actual usage
	No formal min-max control
	Additional drying and storage cost
	Higher energy use and disposal burden

	Rising disposal costs
	Foundry sand now treated as special waste
	No prevention or reclamation strategy
	Higher operating cost
	Poor waste hierarchy performance

	Poor material visibility
	No formal inventory system
	Fragmented purchasing, stores and production data
	Reactive decision-making
	Sustainability not built into control system




This table show that Brocksweir inventory problems are connected. Resin expiry, excess sand, disposal cost and weak visibility are not separate issues; they are symptoms of a fragmented operating system. Therefore, the solution should not simply be ‘buy less stock’. Brocksweir need a redesigned inventory-control system that links purchasing, stores, production planning, suppler management and sustainability.
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Brockweir should not manage all material using the same inventory policy resin, sand, alloys and additives have different demand patterns, shelf-life risks, environmental risks and operational importance. A differentiated inventory strategy is therefore required.
	Inventory item
	Demand pattern
	Shelf-life risk
	Environmental risk
	Recommended control method

	Phenolic/furan resin
	Variable linked to sand casting orders
	High
	High
	FEFO, batch tracking, min-max levels, supplier call-off

	Foundry sand
	Medium to high usage
	Low
	Medium/high due to disposal classification
	Controlled bulk stock usage monitoring reclamation review

	Aluminum alloy
	Relatively stable
	low
	medium
	EOQ, reorder point and safety stock

	Specialist additives
	irregular
	medium
	medium
	review and low stockholding

	General
	Predictable
	low
	low
	Standard reorder point system


This segmentation is important because a single stock-control method cannot manage material with different risk profile. Resin is the most sensitive item because it is perishable and creates expensive waste if unused. Sand is less perishable but still environmental significant because disposal has become more costly. Therefore, resin should be controlled tightly through expiry-date management, while sand should be controlled through usage monitoring, drying-cost analysis and reclamation opportunities.
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For resin inventory, Brocksweir should introduce FEFO: first expired, first out. This is more appropriate than simple FIFO because the oldest stock is not always the stock with the shortest remaining usable life. Resin batches should be recorded by delivery date, batch number, expiry date, storage requirement, supplier certificate and remaining shelf life.
	Control point
	Required Action
	purpose

	Good-in
	Record batch number, expiry date and supplier certificate
	Creates traceability

	Storage
	Store according to supplier temperature and safety guidance
	Protects resin quality

	ERP or stock record entry
	Add expiry date, quantity and storage location
	Enables digital visibility

	Monthly review
	Identify resin expiring within 90, 60 and 30 days
	Prevents last-minute waste

	Production issue
	Issue resin using FEFO
	Reduces expiry risk

	Exception report
	Escalate slow-moving resin to purchasing and production managers
	Forces corrective action




FEFO directly addresses the root cause of the expired resin problem. Brocksweir should not know how much resin is in stock; it must know how much usable life remains. Without expiry date visibility, the company may believe it has enough resin while actually holding material that is close to becoming obsolete. FEFO therefore support both operational efficiency and environmental responsibility.
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Economic order quantity can help Brocksweir, but it should not be applied mechanically. Traditional EOQ assumes stable demand, no expiry risk and a simple trade-off between ordering cost and holding cost. These assumptions are weak in Brocksweir resin context because resin has limited shelf life and may become costly special waste if unused.
Therefore, Broclsweir should use an adapted EOQ models based on total cost of ownership. This means that ordering decisions should include purchase price, storage cost, drying cost, expiry risk, waste-disposal cost, environmental compliance cost and cash tied up in stock.

	Traditional EOQ assumption
	Why it is problematic at Brocksweir
	Required adjustment

	Demand is stable
	Sand-casting demand has grown and may fluctuate 
	Use rolling for caste based on actual casting orders 

	Stock does not expire
	Resin has short shelf life
	Cap order quantities by expected usage before expiry

	Holding cost is mainly storage
	Holding coast includes expiry, disposal and compliance risk 
	Include waste and disposal cost

	Bulk buying reduces cost
	Bulk buying caused obsolete stock and drying cost
	Use total cost of ownership 

	Inventory is only a financial issue
	Resin waste creates environmental and legal risk
	Include sustainability KPIs


  
Maximum resin order quantity = forecast resin usage during remaining shelf life – existing usable resin stock 
For example, if Brocksweir expects to use 400 kg of resin per month and a resin has four months of reliable shelf life, the maximum usable stock should not exceed approximately 1,600 kg before considering existing stock. If Brocksweir already holds 600 kg, the new order should not exceed around 1,000 kg. any quantity above this creates expiry risk even if the supplier offers a lower unit price.
Brocksweir should also introduce minimum and maximum stock levels.
	Control parameter
	Meaning
	Brocksweir application

	Minimum level
	Stock level that triggers reorder
	Base on average resin usage during supplier lead time

	Maximum level
	Highest permitted stock
	Capped by expected use before expiry

	Reorder point
	Demand during lead time plus safety stock
	Prevent shortages without excessive stock

	Safety stock
	Buffer against uncertainty
	Should be limited for short life resin and based on actual variability
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	Cost factor
	Small frequent orders
	Bulk purchasing

	Unit purchase price
	Higher
	Lower

	Storage cost
	Lower
	Higher

	Cash tied up
	Lower
	Higher

	Drying cost for sand
	Lower
	Higher

	Expiry risk for resin
	Lower
	Higher

	Disposal cost
	Lower
	Higher

	Environmental risk
	Lower
	Higher

	Total cost outcome
	Potentially lower
	Potentially higher



This table shows why Brocksweir previous purchasing logic is flawed. Bulk purchasing creates a visible saving at the point of purchase but increases hidden costs elsewhere in the system. In the resin case, the discount from bulk buying has been outweighed by expiry and disposal risk. In the sand case, bulk purchasing has also contributed to drying costs. Therefore, Brocksweir should move from purchase-price management to total-cost inventory management.

	Option
	Benefit
	Limitation
	Critical judgement

	Traditional bulk buying
	Lower unit price
	High expiry, storage and disposal risk
	Not suitable for short-life resin

	Standard EOQ
	Provides order discipline
	Weak if demand and shelf are uncertain
	Useful only if adapted

	Supplier call-off
	Reduces stock exposure while maintaining supply security
	Requires accurate forecast and supplier flexibility
	Storage option for resin

	Full VMI
	Reduces internal planning burden
	Creates supplier dependency and data-sharing risk
	Useful only with clear KPIs

	Spot purchasing
	Low stockholding
	High shortage and price risk
	Not suitable for critical resin




Brocksweir also needs formal digital stock visibility. This could be achieved through an ERP system or, initially, a simpler digital inventory platform. However, technology alone will not solve the problem. ERP only adds value if stock data is accurate, employees are trained, and managers use the information for making decision.

	KPI
	purpose
	Target direction

	Resin expiry value
	Measures value of expired resin
	Reduce to zero

	Inventory turnover
	Shows whether stock is moving efficiently
	Increase

	Slow-moving stock value
	Identifies future obsolescence risk
	Reduce

	Forecast accuracy
	Compares forecast demand with actual usage
	Improve

	Supplier on-time delivery
	Measures supplier reliability
	Improve

	Stockout frequency
	Measures supply failure
	Reduce

	Waste-disposal cost
	Measures sustainability cost
	Reduce

	Percentage of resin used before expiry
	Measures FEFO effectiveness
	Increase



These KPI connect inventory management with sustainability and reducing expire resin improves cash flow, reduces hazardous waste and strengthens compliance. This means sustainability is not an additional activity, it should be built into the company daily inventory-control system.
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The obsolete resin stock should not be treated simply as a disposal problem it is a failure created by weak purchasing controls, lack of expiry tracking and poor coordination between stores, production and procurement. However, Brocksweir must now manage the existing obsolete stock in a way that is safe, compliant and environmental responsible.
The first action should be to quarantine the expired resin. It should be physically separated from usable stock and clearly labelled to prevent accidental use in production. The company should then review batch numbers, expiry dates, storage conditions, supplier data sheets and possible revalidation options. This step is significant because instant disposal may be safe, but it could destroy potential value if some material can be technically revalidated or returned to the supplier.
[bookmark: _Toc229048354] 3.1 PROBLEM FRAMING: OBSOLETE STOCK AS A FAILURE COST
Obsolete stock should be recorded as a failure cost rather than a normal operating expense. If disposal costs are hidden within general overheads, managers may underestimate the financial impact of poor inventory control. The cost visible, Brocksweir can link expired resin directly to purchasing decisions, forecasting accuracy and inventory governance.
The key issue is therefore not only how to dispose of the resin, but why the resin became obsolete. This distinction is important because disposal addresses the symptom, while improved inventory control addresses the cause.
	Problem
	Root cause
	Impact

	Unknown lead times
	Lack of data
	Overstocking

	Supplier variability
	Weak coordination
	Delays

	Poor planning
	No integration
	Inefficiency



This demonstrates that inventory inefficiencies are not independent issues but are directly influenced by supply chain visibility and coordination failures. 
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	Option
	Sustainability position
	Financial impact
	Operational risk
	Critical evaluation

	Quarantine and technical assessment
	Necessary first step
	Low cost
	Reduces accidental use
	Should be immediate action

	Supplier revalidation
	Prevents unnecessary disposal
	May recover value
	Requires supplier approval
	Good option if resin remains technically usable

	Return to supplier
	Reduces Brocksweir waste burden
	May reduce disposal value
	Depends on contract
	Should be negotiated but not guaranteed

	Controlled internal reuse
	Avoids disposal
	May recover value
	Quality and safety risk
	Only acceptable after technical approval

	Resale to third party
	Recovers some value
	Possible financial recovery
	Liability and reputational risk
	Weak option unless legally and technically control

	Recycling or recovery
	Better than disposal
	May be costly
	Technically constrained
	Feasible only if specialist

	Licensed hazardous/special waste disposal
	Lowest sustainability value but legally safe
	High cost
	Low operational risk
	Last resort for unusable




This decision matrix shows that the most sustainable option is not automatically the most practical. Resue ad recycling may appear attractive, but resin quality, safety and liability risks may restrict these options. Therefore, Brocksweir should apply a controlled decision process rather than choosing immediate disposal or uncontrolled reuse. If the resin cannot be technically validated, license disposal is the safest option, even though it is financially and environmentally undesirable.
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Brocksweir should apply the waste hierarchy to the obsolete resin, but critically rather than mechanically. Prevention is the strongest option because it avoids waste before it occurs. Reuse or revalidation may be preferable to disposal, but only if the resin remains technically safe and does not compromise casting quality. Recycling or recovery should be explored, although chemical resin may limit practical feasibility. Licensed disposal should therefore be treated as the last resort for material that cannot be safely used
  
	Waste option
	Critical judgement

	Prevention
	Best long-term solution through FEFO, min-max levels and supplier call-off

	Revalidation/reuse
	Acceptable only with supplier or technical approval

	Recycling/recovery
	Environmentally preferable but technically uncertain

	disposal
	Necessary for unusable resin but costly and non-value adding
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	Stage
	Action
	Purpose

	1
	Quarantine expire resin
	Prevent accidental use

	2
	Check batch data, expiry dates and safety sheets
	Establish traceability

	3
	Contact supplier about revalidation or return
	Explore value recovery

	4
	Test material if reuse is possible
	Protect quality and safety

	5
	Dispose through licensed route if unusable
	Ensure compliance

	6
	Record disposal cost as failure cost
	Make poor inventory control visible
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Brocksweir excess stock is partly a response to poor lead-time visibility when supplier and internal lead times are uncertain, firms often hold extra inventory as protection. However, in Brocksweir case this buffer creates further problems, including resin expiry, sand drying cost and cash tied up in stock. Therefore, lead time should be measured as a controllable process rather than accepted as a fixed constraint.
	Lead-time issue
	Inventory impact
	Sustainability impact

	Unknown supplier lead time
	Higher safety stock
	More storage and waste risk

	Variable deliveries
	Emergency buying or overstocking
	Higher transport and expediting impact

	Internal stores delay
	Resin loses usable shelf life
	Higher obsolescence risk

	Weak production scheduling
	Material ordered too early or late
	Inefficient resources use


The key improvement is to reduce lead-time variability, not only average lead-time, because uncertainty is what drives unnecessary stock buffers.
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	Lead-time stage
	Data required
	Improvement focus

	Supplier processing
	Order date to dispatch date
	Supplier reliability

	Transport
	Dispatch to receipt date
	Delivery planning

	Goods-in inspection
	Receipt to release date
	Faster quality checks

	Stores release
	Release to production issue
	Better stock visibility

	Sand/resin preparation
	Issue to ready-for-use date
	Moisture and process control

	Casting and machining
	Job starts to completion
	Capacity planning


This approach mapping should be used to identify waiting time and non-value adding activates across the material flow.
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Supplier order



Transport


Good-in



Stores



Preparation


Casting



Stores holding time is specially critical because it adds no customer value but increases expiry risk and cash tied up in inventory. Reducing this waiting time supports both lean operations and sustainability.





Supplier visibility should also be improved through KPI
	Supplier KPI
	Purpose

	On-time delivery
	Measure’s reliability

	Lead-time variation
	Supports safety stock decisions

	Batch quality acceptance
	Reduces disruption

	Emergency order frequency
	Shows planning weakness

	Responsiveness to forecast changes
	Supports flexible supply



Supplier collaboration should be based on shared for caste and performance data, not informal trust alone. This is particularly important for resin supplier, who can support shelf-life control and possible revalidation of ageing stock.
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To sustain improvement, Brocksweir should introduce a monthly KPI review linking lead-time, inventory and sustainability.
	KPI
	Why 

	Average supplier lead time
	Supports reorder-point calculation

	Lead-time variability
	Determines safety-stock levels

	Internal release time
	Identify non-value adding delay

	Stockout frequency
	Measures supply reliability

	Obsolete stock value
	Shows inventory failure cost

	Waste-disposal cost
	Links operations to sustainability

	Resin used before expiry (%)
	Measures FEFO effectiveness


These KPI would allow Brocksweir to reduce stock without increasing supply risk. They also make sustainability measurable
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	Priority
	Recommendation
	Timeframe
	Expected benefit

	1
	Quarantine and assess expired resin
	Immediate
	Compliance and risk control

	2
	Introduce FEFO and expiry tracking
	0 – 1 month
	Prevents further resin expiry

	3
	Set min-max levels for resin and sand
	1 – 2 months
	Reduces overstocking

	4
	Measure lead time by process stage
	1 – 3 months
	Identifies delay sources

	5
	Negotiate resin supplier call-off
	2 – 4 months
	Reduces stockholding

	6
	Introduce ERP or digital stock records
	3 – 12 months
	Improves visibility

	7
	Review sand reuse/reclamation options
	6 – 12 months
	Reduces disposal cost
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Brocksweir engineering Ltd inventory problem is not simply the result of poor purchasing judgement. It reflects a wider lack of integration between procurement, stores, production, supplier and sustainability management. The £20,000 pf expired resin is therefore best understood as a visible symptom of a fragmented operating system.
The analysis has shown that sand and resin require differentiated inventory control. Resin should be managed through FEFO, batch tracking, shelf-life based maximum stock levels, supplier call-off agreements and expiry KPIs. Sand should be managed through controlled bulk purchasing, usage monitoring, drying-cost analysis and potential reclamation or reuse opportunities. EOQ remains useful, but only if adapted to include shelf-life demand variability and total cost of ownership.
For obsolete resin, Brocksweir should follow a controlled decision process, quarantine, supplier consultation, possible revalidation, controlled reuse or recovery, and licensed disposal where necessary. However, the most sustainable solution is prevention of recurrence. Disposal may solve the immediate problem, but it does not correct the system failure that created the obsolete stock.
Finally, Brockweir must improve lead-time visibility across both internal operations and the extended supply chain. By decomposing lead time into supplier, transport, goods-in, stores, production and customer-delivery stages, the company can identify where uncertainty and waiting time are created and reducing lead-time variability will allow Brockweir to reduce buffer inventory without damaging service levels.
Overall, the company must move form a cost-minimization approach to an integrated sustainable operational model. This requires data, accountability, supplier collaboration and culture change. If implemented effectively, the proposed systems would reduce waste, improve cash flow, strengthen compliance and support Brocksweir long-term competitiveness.
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