

	Applying Lean Thinking to reduce waste in a warehouse logistics operation:
	A case study of system interruption at Coloplast Operations Gateway (COG)Figure 2. Lean Wastes in the Warehouse Case


	
	1. Introduction

Lean Thinking is an approach used to improve operational efficiency by identifying and reducing activities that do not add value to the customer. It is widely used in logistics and supply chain operations to improve process flow, reduce waste and increase productivity (Slack and Brandon – Jones, 2019, pp. 472 – 475).
Warehouse operations depend on stable information and system processes. When these systems are interrupted, operational activities such as the order release, picking, packing and dispatch can be delayed. A simplified warehouse process can be found in Figure 1.
This report focuses on warehouse operations with the Coloplast Operations Gateway (COG) and applies Lean Thinking to analyse the impact of system interruptions. The report identifies relevant waste, estimates operational inefficiency and suggests possible improvement.
	Figure 1. Warehouse Process
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	2. The 9 Wastes of Lean
Lean methodology focuses on identifying inefficiencies with operational processes and activities that do not impact to customer value. By identifying and eliminating the wastes helps organisations improve productivity, reduce cost and improve overall flow of the process (Taha et al., 2022, p. 1060).
Lean Thinking identifies different types of waste that reduce operational efficiency and do not add value for the customer (Memari et al., 2024, pp. 537 – 538a). As shown in Figure 2, all 9 wastes are present in warehouse operations.  The most significant wastes in this case are waiting and overprocessing, while transportation, inventory, motion, defects and unused skills also contribute to operational inefficiencies. 
		Lean Waste
	Description
	Relevance to Case Study

	Transportation
	Unnecessary movement of materials or goods
	Medium relevance. System interruptions may delay movement of goods between process stages (picking to packing), creating minor transportation inefficiencies.

	Inventory
	Excess stock beyond operational needs
	Medium relevance. System interruptions may create a backlog of orders waiting to be processed, increasing delays in the workflow

	Motion
	Unnecessary movement of employees
	Medium relevance. Staff move between stations or supervisors when system access is unavailable

	Waiting
	Delays caused by systems or information
	High relevance. Workers cannot continue tasks because the system is unavailable.

	Overproduction
	Producing earlier or more than required
	Low relevance

	Overprocessing
	Performing additional work steps
	High relevance. Employees must repeat actions or use manual workarounds.

	Defects
	Errors requiring correction
	Medium relevance. Incorrect documents or missing information require correction.

	Unused Skills
	Underutilisation of employee knowledge
	Medium relevance. Supervisors spend time solving system issues instead of improving processes.

	Energy Waste
	Inefficient use of operational resources
	Low relevance




	
	3. Wastes being investigatedFigure 3. Waste caused by system interruptions

[image: ]Lean Thinking identifies nine types of operational waste, not all of which are equally relevant to every operational context (Memari et al., 2024, pp. 537 – 538b). Based on the analysis in Figure 2 in the warehouse environment at the COG, system interruption can disrupt normal order completion activities. When the system becomes unavailable, warehouse operations are unable to continue tasks, which creates a waiting waste and delays the operational flow. Employees may also need to move between workstations or ask supervisors to resolve issues, resulting in motion waste. In addition, system interruptions require staff to perform manual work or repeat tasks, which leads to overprocessing. These disruptions can also create documentation errors, requiring additional checks and amendments before orders can be dispatched, resulting in defects. Also, supervisors and experienced staff may spend more time resolving issues instead of focusing on process improvement, this representing unused employed skills. System interruptions may also delay the movement of goods between process stages, contributing to transportation waste, and create a build-up of orders waiting to be processed, resulting in inventory waste. As shown in Figure 3, system interruptions can trigger several wastes in the warehouse process, reducing operational efficiency and productivity.
		Figure 4. Summary of time loss and impact

	Metric
	Value
	Based on

	Time lost per shift
	1.67 h
	10 min x 5 employees x 2 interruptions

	Weekly loss
	8.35 h
	1.67 x 5 working days

	Yearly loss
	400.8 h
	8.35 x 48 working weeks

	Per employee
	80.16 h/year
	400.8 h / 5 employees

	% of working time
	4%
	80.16 h / 1920 hours/year

	Estimated yearly cost
	£6,012
	400.8h x £15/hour


4. Quantification of the data 
Quantifying operational inefficiencies helps organisations understand the impact of disruptions and identify opportunities for waste reduction and process improvement (Chiarini and Kumar, 2021, pp. 1093 – 1094). For simplicity, the calculation is based on one 8 hours shift involving five employees. When system interruptions happen, warehouse operators maybe unable to access order information or to complete their work.  As a result, the employees must wait until the system becomes available again, which creates non-value adding time. These delays often lead to manual rework and additional activities later in the process.  As shown in Figure 4, system interruptions result in approximately 400 hours of lost labour time per year, equivalent to around 50 working days. The impact of these disruptions on labour time is further illustrated in Figure 5. This represents approximately 80 hours lost per employee annually, or around 4% of total working time.  Assuming an average labour cost of £15 per hour, this results in an estimated financial impact of approximately £6,000 per year.  This highlights the operational and financial impact of system interruptions within the warehouse process. Although individual interruptions are relatively short, their cumulative impact over time is significant and negatively affects operational efficiency.

	
		Figure 6. Proposed Lean Improvements

	Identified Waste
	Improvement Action
	Expected Benefit

	Waiting
	Introduce standard procedures for system interruptions
	Faster response, reduced waiting time

	Motion
	Improve communication channels for reporting system issues, IT
	Reduce unnecessary staff movement

	Transportation
	Improve coordination of material flow during disruptions
	Smoother movement of goods

	Inventory
	Reduce system delays to prevent the build-up of orders in the process
	Less work in progress

	Overprocessing
	Simplify workflows and reduce manual workarounds
	Shorter processing time

	Defects
	Improve documentation checks and information flow
	Less errors and less rework

	Unused skills
	Encourage continuous improvement (Kaizen) and employee feedback
	Better use of staff knowledge


5. Proposed improvements 
This analysis of system interruptions in the warehouse process shows that a big amount of time is lost due to waiting, manual workarounds, repeated checks and inefficient use of employee skills. Based on the wastes identified and the estimated annual loss of labour hours, several improvement opportunities can be proposed to reduce the impact of system disruption, as shown in the Figure 6. To reduce waiting waste the clear procedure should be established for responding to system interruptions. This instruction could define how employees should report the issue and also set who is responsible for resolving it. Also, the alternative tasks can be performed while the system is unavailable. To minimise motion waste, communication between staff, supervisors and IT should be improved. A clear reporting channels could help employees quickly understand whether the system is operational without needing to move between workstations. System interruptions disrupt material flow (transportation waste) and create a build-up of orders (inventory waste), addressing these issues improves flow and reduces delays. Reducing overprocessing requires reweaving workflows and simplifying tasks. Minimising manual work and repeated actions would reduce processing time and improve operational flow. To reduce defects, the documentation process should be improved to ensure information it is accurate and accessible once the system returns to normal, which could reduce the need for rechecking and correcting errors. Finally, unused employees skills can be addressed by encouraging staff involvement in continuous improvement activities.  Employees who regularly experience operational disruptions may have valuable insights into possible solutions. Supporting Kaizen practices promotes employee participation in identifying operational problems and developing improvement ideas, which can help organisations reduce inefficiencies and improve operational resilience (Ufua et al., 2024, pp. 1096 – 1097). Overall, implementing these improvements could help reduce operational waste and minimise the impact of system interruptions. Reducing these disruptions would decrease the amount of non-value adding time in the warehouse process and improve overall operational efficiency. In Lean thinking, system interruptions lead to non-value adding activities such as waiting and overprocessing. Reducing these wastes would improve process flow and reduce the amount of labour time lost in the warehouse.
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Figure 5. Impact of system interruptions on labour time

Value	400 hours
 80 hours


Yearly Hours Lost	Hours lost per employee (per year)	400	80	
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