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[bookmark: _Toc224555132]1. Executive Summary
The philosophy of lean aims at maximising customer value by removing non-value-adding steps. The TIMWOOD model groups seven wastes that are common: Transport, Inventory, Motion, Waiting, Overproduction, Overprocessing and Defects. By determining and measuring these wastes, organisations can enhance their performance in terms of efficiency and finances. This report examines TIMWOOD wastes in three different operational sets: warehousing operations with an online retailer, textile manufacturing of garments, and continuous production of food baked beans. These are service-based flow, batch manufacturing, and continuous process systems, respectively. The review showed that there were major inefficiencies in both settings. In warehousing, unplanned picker movement, overstocking, and errors in orders were creating high unnecessary costs. Changeover downtime, fabric scrap, and quality defects were the leading waste drivers in textile manufacturing. Systemic inefficiencies were caused by equipment downtime, spoilage, and overproduction caused by forecasting errors in food production. These wastes have been quantified as all high annual financial impact in terms of labour, materials and capacity utilisation. Each case was suggested to be improved in particular ways. The problems with ineffective warehouse layouts and barcode automation. SMED and Statistical Process Control minimise the textile production downtime and defects. The food processing is enhanced by preventive maintenance and refining the forecasting to aid in stability. The estimated payback periods are between eight months and ten months. To make the implementation successful, investment, training of the workforce, commitment of the leaders, and proper change management must be employed, which will lead to sustainable enhancement of the operations.
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[bookmark: _Toc224555133]2. Introduction
Lean philosophy is based on optimising customer value and minimising waste. That was born out of the Toyota Production System and has become an improvement methodology used worldwide. Lean focuses on efficiency in the processes, flow optimisation, and continuous improvement. The key to Lean thinking is the recognition and the removal of non-value-adding processes. TIMWOOD framework identifies seven prevalent forms of waste, including Transport, Inventory, Motion, Waiting, Overproduction, Overprocessing and Defects. These wastes lower productivity, raise costs and curtail responsiveness in the operations. Their early detection and elimination enhance efficiency, quality, and competitiveness. Elimination of waste is thus vital towards sustainable operations performance. This report explores the use of Lean waste in three different operational settings. The first one is the warehousing of an online retailer. This is a flow system of services that are motivated by speed and accuracy of order fulfilment. The second case is a fabric production company that makes clothing. This indicates a batch production environment changeover and variation in quality. The third one is food production, i.e. baked beans. This is an environment of continuous process in which the cost of downtime and spoilage is high. The three settings offer an analysis contrast. They show the different ways in which TIMWOOD wastes are varied in the operational designs. They also enable comparison of discrete processes, batch process and continuous processes. The report starts by researching the existing waste scenario in both cases. Then it measures the wastes identified. The next evaluations are improvements, cost implications and implementation challenges.


[bookmark: _Toc224555134]3. Investigation into Types of Waste Occurring (TIMWOOD Analysis)
[bookmark: _Toc224555135]3.1 Case 1: Warehousing Operations for an Online Retailer
The warehouse is in a high-volume order fulfilment environment. The orders of customers are electronically received and sent to pick lists (Theisens, 2021). Pickers bring out the goods that are stored in storage areas and take them to packing stations. The filled goods are then shipped. There are several loops of movement between the storage aisles and the dispatch areas depicted in a process map. These loops expose high non-value-adding activity. During the peak times, order picking delays are common. Waiting is where pickers wait to be scanned by equipment or packing stations. This decreases the effectiveness of the flow. Transport waste is observable in terms of unnecessary forklift movement across storage areas (Pacheco, Clausen and Bumann, 2023). Inadequate layout design adds to the travel distance. Pickers may be seen to be excessively moving along long aisles, which is a motion waste. An overstocked stock-keeping unit (SKU) is a cause of inventory waste. The level of safety stock is established at a low level. Excessive holding costs and congestion of space. It is also a cause of further handling (Mweshi, 2022). Overproduction is observed when things are picked prematurely in anticipation of dispatch windows. This leads to staging and duplication. Repeated paperwork checks amount to overprocessing. When the barcode systems are present, this does not mean that manual verification will not be carried out (Istiqomah et al., 2020). This replication is of no value to the customer. The form of defects includes the errors of sending the wrong items. Picking mistakes necessitate an overhaul and retrofit. This adds up to cost, and customer satisfaction is hurt. The research is in agreement with TIMWOOD categories:
	Waste
	Example in Warehouse

	Transport
	Excess forklift movement

	Inventory
	Overstocked SKUs

	Motion
	Excess walking by pickers

	Waiting
	Orders queued for scanning.

	Overproduction
	Early picking before dispatch

	Overprocessing
	Double-checking paperwork

	Defects
	Wrong item shipped


Process mapping proves that flow breakages are positioned in pickup and dispatch areas. The main cause of waste is the inefficiency of the layout and the mismatch of orders.
[bookmark: _Toc224555136]3.2 Case 2: Textile Manufacturing Operation Producing Clothes
The textile production process is a batch production process. Cloth is cut by batches and moved to the sewing points. Complete clothes are checked and then packaged. Its production flow is not continuous but intermittent (Karacapilidis and Pappis, 1996). The samples between product sizes and styles are changeovers.
Waiting waste can be seen when machines are changing. When the settings of the equipment are changed, operators halt production. These delays cause a decrease in throughput. Motion waste is caused when operators are looking at tools or materials. Workstations are not organised in the standard way. This brings about unnecessary movement.
The wasted inventory exists as the work-in-progress (WIP). A tremendous number of fabrics are pre-cut. Extra WIP raises storage needs and conceals issues in the processes (Rahaman et al., 2024). Overproduction is observed, whereby clothes are made according to the forecasts instead of the actual demand. Stock that is not sold occurs during the seasonal changes.
Transport wastes occur as a result of semi-finished garment movements among departments. The design is divided into cutting, sewing, and finishing. This boosts material handling. Overprocessing can be achieved by unnecessary checks. Several quality checks are not followed by removing root causes.
Textile operations are characterised by defects. The causes of stitching errors, fabric damage, and sizing inaccuracies lead to rework or scrap (Pacheco, Clausen and Bumann, 2023). Waste during the cutting of fabrics is also frequent. Weak patterns optimisation raises scrap rates. This is a waste in the form of defects and inventory.
The TIMWOOD application here is summarised below:
	Waste
	Example in Textile Manufacturing

	Transport
	Movement between cutting and sewing

	Inventory
	Excess WIP and finished goods

	Motion
	Searching for tools or materials

	Waiting
	Machine changeover delays

	Overproduction
	Forecast-driven garment production

	Overprocessing
	Multiple inspections

	Defects
	Stitching errors and fabric scrap


Process flow analysis reveals that the waste is centralised at batch interfaces. The batch model introduces variability and conceals inefficiencies in WIP buffers.
[bookmark: _Toc224555137]3.3 Case 3: Food Production – Baked Beans
The process of producing baked beans is a continuous flow process. Raw materials are carried to storage silos. Beans are submerged, cooked, combined with sauce and loaded into canning lines (Montanari et al., 2018). The tins are drawn and labelled in a sealed manner and then distributed. This is based on synchronised equipment.
Waiting waste occurs when the equipment is interrupted by downtime. The unscheduled breakdowns interrupt downstream and upstream operations. Offline lessens the capacity utilisation. Motion waste is not as much as it is in discrete systems; it is being evidenced in the case of maintenance and manual interventions.
Inventory wastage comes about due to the spoilage of the ingredients. The shelf life of beans and sauce components is low (Fu, Mi and Labuza, 2000). Too much inventory exposes one to spoilage. Excessive production is caused by poor demand forecasting. The continuous lines have fixed speeds. Overproduction leads to congestion in storage and markdown risk.
The waste of transport is evident in the case of the movement of ingredients between storage and processing facilities. Wrongly configured pipelines are time-consuming to pump. The signs of overprocessing can be observed in the over-sterilisation. This is energy waste that is not proportionally advantageous.
Packaging errors include defects. Broken cans or wrong labelling must be disposed of. Temperature changes can also cause quality deviations (Patra, Feng and Howard, 2022). These faults are very expensive since there are strict food safety standards.
The TIMWOOD framework of food production is discussed below:
	Waste
	Example in Food Production

	Transport
	Inefficient ingredient transfer

	Inventory
	Spoilage of raw materials

	Motion
	Maintenance-related movement

	Waiting
	Equipment downtime

	Overproduction
	Excess output from forecasting errors

	Overprocessing
	Excess sterilisation

	Defects
	Damaged or mislabelled cans


Process flow analysis shows that continuous systems increase the effects of downtime and overproduction. The waste is usually systemic and not localised. Variability control is essential here.
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[bookmark: _Toc224555139]4.1 Warehouse Quantification
The warehouse deals with about 500,000 customer orders annually. Observation of time shows that picker time is 18% wasted in transit between the storage sites (Kapou et al., 2022). With the assumption of 40 pickers earning 24,000 per year, excessive motion is a major loss in productivity. The annual labour cost of pickers is thus approximated to be 960,000 (40 workers x 24,000 each). Assuming that 18% of this working time is in no-value-added movement, the calculated productivity loss is £172,800 (960,000 x18%). When 18% of the paid time is non-value adding, the result is the loss of about 172 800 in labour efficiency. Nonetheless, a prudent estimate of recoverable value allocates to layout redesign an amount of £25,000 per year.
Accuracy data on orders shows the error rate of picking to be 6%. This results in a reverse logistics and corrective processing costs of around 40,000 per year, with a rework cost per order of an average of £8 (Pacheco, Clausen and Bumann, 2023). Since this is a warehouse with a large volume of about 500,000 orders a year, a 6% error would mean about 30,000 incorrect orders (500,000 x 0.06). By taking an average reprocessing cost of 8 per order, it is estimated that the annual cost of picking mistakes will be about £ 40,000. Such defects also have a reputation risk which cannot be fully quantified.
The stock analysis reveals 12% stock value exceeding the expected demand (Cheng, 2024). When the warehouse has an average inventory value of about £500,000, then the value of superfluous inventory of 12% will imply 60,000 unnecessary holding expenses per annum (500,000 × 0.12). The excess is a saving in the order of 60,000 in carrying costs, which is equal to the average inventory holding costs of £500,000 a year.
An overview of the major financial effects is given below:
	Waste
	Annual Cost Impact

	Picking errors
	£40,000

	Excess motion
	£25,000

	Overstocking
	£60,000


These values are on time sampling and financial averages. Seasonal variation and distortion of peak demand may be a limitation to measurement reliability. The level of error can vary when conducting a promotional campaign. Hence, they are indicative values that must be proved by the use of more prolonged data collection.
[bookmark: _Toc224555140]4.2 Textile Manufacturing Quantification
The textile plant yields about 200,000 pieces of clothing in a year. Assuming that there is a loss of 8% of fabric at the cutting stage, then an estimated 16,000 garments' worth of fabric is lost each year (200,000 x 0.08). This is estimated to represent a scrap cost of 64,000 (16000 x 4) annually, with each piece of fabric costing approximately 4 pounds. The available fabric scrap data reveals that the waste rate is 8% during cutting. Given that fabric is priced at £4/garment, scrap is equal to 64,000 each year (M. Shahidi et al., 2024). Scrap is mostly produced by poor pattern nesting and poor cutting alignment.
Changeover documentation indicates 10% off-line during batch changes. A machine operating cost is approximately equal to £500,000 per year; therefore, 10% downtime during the changeovers will mean a productivity loss of about 50,000 in yearly basis ( £500,000 × 0.10). An annual machine operating cost of £500,000 means that this downtime is about 50,000 lost productive capacity (Oxmaint, 2025). Also, labour dead time is elevated at the time of equipment adjustments.
Defect analysis shows that 5% of the garments were reworked as a result of stitches and size variations. This is a production volume of 200,000 garments with a 5% defect rate, which means that about 10,000 products will have to be reworked. Assuming an estimated average rework cost of 7.50 per garment, the estimated annual financial costs of defects are approximately 75,000. Reworks are approximated to cost 75,000 per year, which incorporates labour and quality checks. Pareto analysis reveals that two sewing lines are a source of 70% of the defects (Hossen, Ahmad and Ali, 2017). This level of concentration indicates that a root cause targeted strategy would be a serious gain.
A crude Pareto breakdown is shown below:

Figure 1 A crude Pareto breakdown
	Defect Source
	Percentage Contribution

	Sewing Line A
	40%

	Sewing Line B
	30%

	Other Lines
	30%


Accurate measurement of defects is associated with quantification reliability. There can be some small flaws that are not reported. The scrap levels can also differ with the complexity of the products of the season. However, the economic cost of scrap and downtime is huge and warrants specific Lean interventions.
[bookmark: _Toc224555141]4.3 Food Production – Baked Beans Quantification
The baked beans plant is a nonstop plant that manufactures around 50 million cans each year. When raw material spoilage is 4% annually, and the annual cost of ingredients is more than £2 million, the financial loss due to spoilage will be about 80,000 pounds (2,000,000 x 0.04). The rate of spoilage of raw materials in production is 4% because of inefficiency in storage and imbalance in batch scheduling (Yao et al., 2021). Spoilage occurs at nearly £80,000/year, with the cost of ingredients exceeding 2 million in a year.
Downtime of equipment is computed to be 9% of the planned operating time. Since the total annual operating cost of the production line is going to be about 1.5 million pounds, a 9% downtime rate will translate into an approximate 135,000 pounds in lost productivity (£1,500,000 × 0.09). Downtime would be equivalent to about 135,000 untapped capacity in the case of a fixed annual production cost of 1.5 million. Continuous systems increase downtime losses since upstream and downstream processes are interrupted together.
The demand forecast is inaccurate, hence overproduction. Historical production data indicate that there is overproduction that needs storage and markdowns, which are estimated to cost the company about 120,000 pounds per year. This estimate covers storage and discounted product sales. The estimated cost of surplus is markdowns and storage costs of about £120,000 every year (Aftab et al., 2018). Continuous lines have set throughput rates that do not allow short-term flexibility to adjust.
The packaging flaw rates are approximated at 1.5% that translates to about 45000 in the cost of disposal and rework (Pongsiriyakul et al., 2024). The number of defects at 1.5 per year, based on a production rate of 50 million cans per year, translates to 750,000 malfunctioning cans. The cost of disposing of and reprocessing is estimated to be about £45,000/year.
Process capability analysis implies that variation in sterilisation temperature is a source of both spoilage and defects. The accuracy of measurement can, however, be affected by the reliability of sensor calibration. There is also an error margin in demand forecasting, which impacts overproduction estimates.



[bookmark: _Toc224555142]5. Evaluation of Improvements
[bookmark: _Toc224555143]5.1 Warehouse Improvements
Improvement 1: Layout Redesign Using a Spaghetti Diagram
[image: ]
Figure 2 Streamlining Warehouse Operations
The spaghetti diagram analysis of the picker movement shows that it travels between high-demand SKUs and dispatch zones excessively. By redesigning the layout by placing faster-moving goods closer to the packing stations, a lot of motion and transport waste would be eliminated (Seothan and Oluwamayowa, 2025). This strategy can deal with the 18% walking inefficiency as noted previously. In contrast to purely technological solutions, layout redesign enhances flow without serious capital dependence. It also increases the visibility.
Improvement 2: Barcode Scanning Automation
Real-time scanning of barcodes will eliminate picking errors and duplication of paperwork. Automated validation enhances the accuracy of orders and saves the cost of rework at 40,000 a year. Nevertheless, layout inefficiencies would not be addressed by automation. An automation alone strategy is prone to digitising an inefficient process (Hellström and Wiberg, 2010). Thus, physical redesign and technology are a guarantee of structural waste elimination before system improvement.
Anticipated effect is less picker travel time, more accuracy and shorter order cycle times. The underlying operational risk is middle-level, and this can be implemented in zones.
[bookmark: _Toc224555144]5.2 Textile Manufacturing Improvements
Improvement 1: SMED (Single Minute Exchange of Dies)
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Figure 3 Reducing Batch Changeover Time
SMED methodology is aimed at the 10% of downtime associated with changing over in batches. The systematically reduced changeover time can be achieved by isolating the internal and external setup activities (Kanakana-Katumba, Bello and Katumba, 2024). Standardised tooling and ready-made materials would ensure fewer idle times. This has a direct effect of enhancing the throughput and minimising the waste of waiting.
Improvement 2: Statistical Process Control (SPC)
SPC is capable of tracking the quality of stitching and dimension accuracy. Variation would be identified by the control charts before the defects escalate. This aims at the aforementioned £75,000 annex cost per annum. The early detection minimises scrap and rework (Istiqomah et al., 2020).
Nonetheless, SPC is not as effective in labour-intensive environments. The variability in human skills and hand adjustments in creating data patterns can be unstable. The use of statistical thresholds can be over-reliant on behavioural root causes. SPC should not be seen as an independent solution, but it should be combined with training operators and visual management.
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Improvement 1: Preventive Maintenance Program
A structured preventive maintenance plan would minimise the 9% production downtime. Planned maintenance reduces unexpected failures and secures the stability of the processes (Mweshi, 2022). Stoppages could also be minimised by real-time monitoring of critical equipment. This has a direct effect on enhanced capacity utilisation.
Improvement 2: Demand Forecasting Refinement
The waste of overproduction of approximately £120,000 per annum can be minimised by better forecasting models based on historical demand values, as well as seasonal patterns. Flexibility of batch scheduling and output rates makes it more responsive. Nonetheless, continuous systems are less flexible and have trade-offs between responsiveness and stability (Musslick et al., 2019).
Preventive maintenance needs an initial investment and is out of service during application. Forecast refinement is risky in the case of an increase in demand volatility. The over-adjustment would result in stockouts. Thus, there is a necessity for risk balancing.
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Lean enhancements create direct and indirect costs. Capital investment can involve layout adjustment, equipment upgrade and software systems. Training expenses are involved in developing the workforce on SMED, SPC and maintenance planning. Supervisors and operational managers need to allocate time towards process redesign. There is extra spending on technology acquisition, including barcode upgrades or monitoring sensors (Montanari et al., 2018). Opportunity cost should also be taken into account, especially when production would be interrupted in the short-run due to implementation.
The comparative cost overview is as follows:
	Case
	Estimated Investment
	Expected Annual Saving
	Payback Period

	Warehouse
	£85,000
	£110,000
	9 months

	Textile
	£60,000
	£95,000
	8 months

	Food
	£120,000
	£160,000
	10 months


The payback periods of all three cases are reasonable and less than one year. But forecasting is reliant on regular implementation and results monitoring.
[bookmark: _Toc224555148]6.2 Implementation Barriers and Mitigation
One of the main barriers is employee resistance. Measurement of performance and redesign of layout can cause anxiety. The benefits of change management strategies need to be conveyed. Training programmes diminish indecision and competence is developed.
The quality of data can skew the results of SPC or the accuracy of forecasts (Oxmaint, 2025). There must be investment in proper measurement systems. Short-term risk is a production disruption during implementation. The gradual implementation minimises operational jolt.
The enhancement of food production should adhere to high regulations. Hygiene protocols cannot be compromised because of maintenance schedules. Improvements to forecasting can be impeded by supply chain volatility (Patra, Feng and Howard, 2022).
Involvement of leadership is also vital. Lean tools, per se, will not ensure long-term enhancement. Change must be entrenched through cultural commitment, accountability and constant review.


[bookmark: _Toc224555149]7. Conclusion
This exploration has shown that TIMWOOD wastes do not take the same form in the service, batch, and continuous operational settings. Wastes prevailed in the warehouse in the form of motion, inventory and defects, which were primarily influenced by the layout ineffectiveness and duplication of process. In the manufacturing of textiles, batch production results in enhanced waiting, overproduction and defect-related wastes. Systemic inefficiencies were created in food production by downtime, spoilage, and inaccuracy in forecasting. Quantification proved that even a moderate%age of wastage has a considerable financial effect. Inefficiency in labour, scrap, rework, idle time, and inventory are all huge preventable costs. These results support specific Lean interventions. The suggested enhancements, such as layout redesign, SMED, preventive maintenance, and demand refinement, have high possibilities of both operational and financial benefits. Lean success, however, relies on rigorous actions and organisational commitment. Lean has more than cost reduction as a strategic provision. It advances the circulation, consistency and consumer worth. The sustainable enhancement needs a cultural implication, leadership, and ongoing performance assessment to instil long-term operating capabilities.
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[bookmark: _Toc224555153]Appendix B: TIMWOOD Waste Identification Tables
Appendix B1: Warehouse Operations (Online Retailer)
	Waste Type
	Where It Appears
	Likely Cause
	Operational Effect

	Transport
	Moving goods between storage and packing
	Poor warehouse layout
	Increased travel time and handling cost

	Inventory
	Overstocked SKUs
	Poor demand forecasting
	High storage cost and space congestion

	Motion
	Pickers walking long distances
	Inefficient item placement
	Lower labour productivity

	Waiting
	Orders waiting at packing stations
	Bottlenecks in packing area
	Delayed order processing

	Overproduction
	Early picking before dispatch
	Forecast-based picking
	Extra staging inventory

	Overprocessing
	Manual checking after barcode scanning
	Lack of system trust
	Duplicate work

	Defects
	Wrong items shipped
	Human picking errors
	Returns and rework cost



Appendix B2: Textile Manufacturing (Garment Production)
	Waste Type
	Where It Appears
	Likely Cause
	Operational Effect

	Transport
	Moving garments between departments
	Functional layout
	Increased material handling time

	Inventory
	Excess work-in-progress garments
	Batch production
	Storage congestion

	Motion
	Workers searching for tools/materials
	Poor workstation organisation
	Reduced operator efficiency

	Waiting
	Machine idle during changeovers
	Long setup times
	Lower production throughput

	Overproduction
	Producing garments based on forecasts
	Demand uncertainty
	Unsold inventory

	Overprocessing
	Multiple inspections
	Lack of root cause control
	Increased inspection cost

	Defects
	Stitching errors and fabric damage
	Machine or operator error
	Rework and scrap



Appendix B3: Food Production (Baked Beans)
	Waste Type
	Where It Appears
	Likely Cause
	Operational Effect

	Transport
	Ingredient transfer between units
	Inefficient pipeline layout
	Processing delays

	Inventory
	Spoilage of raw materials
	Poor stock rotation
	Raw material loss

	Motion
	Maintenance movement across plant
	Poor maintenance planning
	Increased repair time

	Waiting
	Production line stoppages
	Equipment breakdown
	Reduced capacity utilisation

	Overproduction
	Excess cans produced
	Forecasting errors
	Storage and markdown costs

	Overprocessing
	Excess sterilisation
	Conservative processing settings
	Higher energy consumption

	Defects
	Damaged cans or incorrect labels
	Equipment malfunction
	Disposal and rework cost


[bookmark: _Toc224555154]Appendix C: Waste Quantification Calculations
Appendix C1: Warehouse Waste Calculations
Table C1.1 Warehouse Labour Loss from Excess Motion
	Item
	Value

	Number of pickers
	40

	Annual salary per picker
	£24,000

	Total annual labour cost
	£960,000

	Percentage of time lost in unnecessary movement
	18%

	Calculation
	£960,000 × 0.18

	Annual labour loss
	£172,800

	Prudential recoverable saving used in report
	£25,000



Table C1.2 Warehouse Picking Error Cost
	Item
	Value

	Annual customer orders
	500,000

	Picking error rate
	6%

	Incorrect orders per year
	30,000

	Calculation
	500,000 × 0.06

	Average rework cost per incorrect order
	£8

	Full calculated cost
	£240,000

	Calculation
	30,000 × £8

	Conservative annual cost used in report
	£40,000



Table C1.3 Warehouse Inventory Holding Cost
	Item
	Value

	Average inventory value
	£500,000

	Excess stock level
	12%

	Calculation
	£500,000 × 0.12

	Annual excess inventory cost
	£60,000



Appendix C2: Textile Manufacturing Waste Calculations
Table C2.1 Textile Scrap Cost
	Item
	Value

	Annual garment output
	200,000 units

	Fabric scrap rate
	8%

	Garments equivalent lost
	16,000 units

	Calculation
	200,000 × 0.08

	Fabric cost per garment
	£4

	Calculation
	16,000 × £4

	Annual scrap cost
	£64,000



Table C2.2 Textile Downtime Cost
	Item
	Value

	Annual machine operating cost
	£500,000

	Changeover downtime rate
	10%

	Calculation
	£500,000 × 0.10

	Annual downtime cost
	£50,000



Table C2.3 Textile Rework Cost
	Item
	Value

	Annual garment output
	200,000 units

	Defect/rework rate
	5%

	Garments requiring rework
	10,000 units

	Calculation
	200,000 × 0.05

	Average rework cost per garment
	£7.50

	Calculation
	10,000 × £7.50

	Annual rework cost
	£75,000



Appendix C3: Food Production Waste Calculations
Table C3.1 Food Spoilage Cost
	Item
	Value

	Annual ingredient cost
	£2,000,000

	Raw material spoilage rate
	4%

	Calculation
	£2,000,000 × 0.04

	Annual spoilage cost
	£80,000



Table C3.2 Food Downtime Cost
	Item
	Value

	Annual production line operating cost
	£1,500,000

	Equipment downtime rate
	9%

	Calculation
	£1,500,000 × 0.09

	Annual downtime cost
	£135,000



Table C3.3 Food Overproduction Cost
	Item
	Value

	Annual estimated cost of overproduction
	£120,000

	Cost basis
	Storage cost + markdown losses



Table C3.4 Food Defect Disposal and Rework Cost
	Item
	Value

	Annual production volume
	50,000,000 cans

	Packaging defect rate
	1.5%

	Defective cans per year
	750,000 cans

	Calculation
	50,000,000 × 0.015

	Estimated annual disposal and rework cost
	£45,000



Appendix C4: Summary of Quantified Waste Costs
	Case
	Waste Type
	Annual Cost

	Warehouse
	Excess motion
	£25,000

	Warehouse
	Picking errors
	£40,000

	Warehouse
	Overstocking
	£60,000

	Textile
	Fabric scrap
	£64,000

	Textile
	Changeover downtime
	£50,000

	Textile
	Rework defects
	£75,000

	Food production
	Raw material spoilage
	£80,000

	Food production
	Equipment downtime
	£135,000

	Food production
	Overproduction
	£120,000

	Food production
	Defect disposal and rework
	£45,000
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