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[bookmark: _Toc240734081]Introduction 
[bookmark: _Toc240734082]This assignment examines how an empty gas canister stopped the coffee machine during a busy Friday lunchtime and affected customers, staff and sales. Brainstorming, mind mapping, Fishbone analysis and the 5 Whys are used to identify the causes. Grid analysis and cost-benefit analysis are then used to select the most suitable solution. Finally, an implementation and communication plan explains how the solution will be introduced, monitored and reviewed to reduce the risk of another disruption.
[bookmark: _Toc240734083]1.Define a complex problem in the workplace, include its scope and impact
Kismet Vintage Coffee & Curiosities is an independent business combining a busy coffee shop with a vintage retail outlet. Speciality coffee is one of its most popular products, and Fridays are consistently the busiest trading day. Footfall is particularly high during the autumn and winter months, when customers visit for lunch, coffee, homemade cakes and social or business meetings.
During one Friday lunchtime rush, the gas canister supplying the commercial coffee machine ran out. This prevented the machine from operating at the point of highest demand. The actual situation was no speciality coffee service, compared with the desired situation of providing a full and reliable service throughout the trading day.
Impact: The disruption could cause lost coffee and food sales, customer complaints, refunds and damage to the business’s reputation. It also placed pressure on staff, who had to manage disappointed customers without a clear backup procedure.
Why this is a complex problem: The disruption had several connected causes, including no regular gas-level checks, no spare canister and no clear staff responsibility for monitoring the supply. It affected customers, staff, management and the supplier. There were also several possible solutions, including replacing the canister, providing a temporary adapted service or introducing a checking and backup system. The decision needed to be made quickly and with limited information, meaning there was no single obvious solution.
Scope: The fault was limited to the gas supply for one machine, but it affected the coffee service, customers, staff and management during the busiest trading period.
Restrictions: The business had a limited budget, little time remaining before the lunchtime rush ended and no spare canister or written breakdown procedure.
Ownership: The owner-manager held overall responsibility because they needed to authorise spending, direct staff, contact the supplier and communicate with customers.
The problem is complex because it involves several connected causes, multiple stakeholders and competing solutions, with the decision being made under time pressure and with incomplete information (Dörner & Funke, 2017).

[bookmark: _Toc134094618][bookmark: _Toc240734084]2.Analyse information on the identified problem, to help inform the decision-making process
Four  tools were used to analyse the problem and its causes before solutions were considered: brainstorming, mind mapping,  Fishbone (Ishikawa) and the 5Whys diagram, all widely used within a creative problem-solving practice (Clegg & Birch, 2007; Higgins, 1994; Proctor, 2005).
See four tools used in Appendix A 
[bookmark: _Toc240734085]2.1 Brainstorming: A wide range list of possibilities was discussed at this stage. This encouraged creative thinking and identified options ranging from immediate temporary measures to longer-term solutions. 
· Contact the supplier for an urgent replacement gas canister.
· Collect a replacement canister from another local supplier.
· Keep a spare canister in approved secure storage.
· Introduce regular gas-level checks and assign responsibility to a named member of staff.
· Offer filter, cafetière or instant coffee as a temporary alternative while the gas supply is restored.
· Promote cakes, food, and cold drinks while the coffee machine is unavailable.
· Keep a spare canister in approved secure storage.
· Apologise and offer affected customers a discount, or loyalty stamp. 
· Post on social media and Google to manage customers’ expectations.
· Check the machine warranty or service agreement for emergency callout cover.
These ideas would be assessed using cost-benefit analysis to identify the most practical and affordable response.
[bookmark: _Toc240734086]2.2 Mind mapping: to organise the brainstormed ideas rather than leave them as a flat list, a mind map was produced (figure 1, Appendix A). The central problem was placed in the middle, with six branches radiating outward to loosely group the ideas by theme: Equipment, Staff, Process, Customers, Finance and Management.
Unlike the fishbone diagram used next, the mind map was used at an earlier, more exploratory stage: a branch can capture any related idea, not strictly a cause, so it then grouped potential action (for example, offering a voucher) alongside contributing factors (for example, no maintenance plan and regular training on coffee machine). 
The mind map was useful because it showed that the six themes affected various parts of the business, not only the service area behind the counter. This showed that the problem was more complex than simply repairing the equipment and would need several actions to deal with it properly. 
Limitation: The branches were based on how the team grouped the ideas rather than a set framework, so some points could fit into more than one area. For example, a discount voucher relates to both customers and finance. Therefore, the mind map was used as a starting point to organise the ideas. A more structured Fishbone analysis was then used to examine the probable causes under fixed categories.
Mind mapping was useful because it organised the ideas into clear themes and showed how the breakdown affected different parts of the business. However, some ideas fitted under more than one branch, and the model did not identify the main cause. Therefore, the Fishbone model was used next to examine the causes in more detail.
[bookmark: _Toc240734087]2.3 Fishbone (Ishikawa) analysis: A Fishbone diagram was used to examine the possible root causes of the problem (Figure 2, Appendix A). The contributing factors were placed into six categories and linked to the main effect: the coffee-machine running out of gas disrupting the Friday lunchtime service. The Fishbone (Ishikawa) model is used to identify and organise the probable causes of the problem across several categories (Ishikawa, 1985) 
The analysis showed that the problem was not only caused by the gas canister running out. There were no regular gas-level checks, no written procedure, and no spare canister available. This meant the business was not prepared to continue its normal coffee service. Therefore, the solution should replace the canister and introduce regular checks, clear staff responsibility, and backup stock to prevent the problem from happening again.
The fishbone model was useful because it organised the possible causes into clear categories and showed that the problem involved more than the empty gas canister. However, the findings were based mainly on staff judgement and did not prove which cause was most important. Therefore, the 5  Whys  model was used afterwards to investigate the root cause further.
[bookmark: _Toc240734088]2.4 5 Whys: to move from the fishbone’s six categories to a single root cause, the 5 whys model was applied to the immediate symptom                           (figure 3 Appendix A).
Why 1 - the machine stopped working suddenly: the gas canister ran out.
Why 2 - why did it run out? The gas level was not checked.
Why 3 - why wasn’t it checked? There was no checking procedure.
Why 4 - why was there no procedure? Nobody had been given responsibility.
Why 5 – why was it never assigned: there was no routine monitoring or back up process.
The 5 Whys technique was used to move beyond the immediate problem and identify the underlying root cause by repeatedly asking why the failure occurred (Ohno, 1988)
Root cause: The direct cause was an empty gas canister. However, the underlying cause was that the gas level was not checked, no spare canister was available and nobody had clear responsibility for checking it. The solutions should therefore include regular checks, clear staff responsibility, and a backup canister, rather than treating the problem as a mechanical fault.
Limitation: The mind map and Fishbone analysis were based on the team’s judgement rather than maintenance records or a technician’s report. The findings should therefore be checked against any available evidence.

The 5 Whys was useful because it moved beyond the empty gas canister and identified the lack of monitoring, backup stock and clear responsibility. However, it relied on staff judgement and may have oversimplified the problem. Therefore, its findings should be checked against gas-usage records and staff feedback.

[bookmark: _Toc240734089]3.Propose a range of alternative solutions to the problem 
1. Replace the gas canister immediately. Contact the supplier or collect a replacement canister locally. This is likely to restore normal service quickly and at a low cost, but it depends on a replacement being available. 
2. Use a temporary coffee-making method. Offer filter, cafetière or instant coffee while a replacement canister is being sourced. This could be introduced immediately, although service may be slower and some speciality coffees would remain unavailable.
3. Replace the canister and introduce a checking and backup system. Keep a spare canister in approved secure storage, carry out regular gas-level checks and give a named member of staff responsibility for monitoring supplies. This involves some additional cost and storage space, but it provides an immediate solution and reduces the risk of the problem happening again.
The next section will compare these options using grid analysis and cost-benefit analysis to identify the most suitable response.
[bookmark: _Toc240734090]4. Using a decision-making technique, evaluate a range of solutions to identify the most appropriate option
[bookmark: _Toc240734091]4.1 Grid analysis: A weighted decision matrix (Kepner & Tregoe, 1965) was used to compare the three options from Section 3. The four criteria were cost, speed of implementation, customer impact, and reliability. This provided a clearer comparison than relying only on personal judgement.

Speed was given the highest weighting (×5) because Friday lunchtime sales could not be recovered later. Reliability was weighted ×4 because the solution needed to prevent another disruption. Customer impact was weighted ×3, while cost was weighted ×2 because the proposed controls were relatively inexpensive. Each option was scored from 0 (poor) to 3 (very good), with the score multiplied by its weighting.




	Criterion (weight)
	Replace canister only
	Temporary adapted service
	Replace canister with checking and backup system

	Cost (x2)
	3 x 2 = 6
	3 x 2 = 6
	2 x 2 = 4

	Speed (x5)
	3 x 5 = 15
	2 x 5 = 10
	2 x 5=10

	Customer impact (x3)
	3 x 3 = 9
	2 x 3 = 6
	3 x 3 = 9

	Reliability (x4)
	1 x 4 = 4
	1 x 4 =4
	3 x 4 =12

	Total (maximum 42)
	34
	26
	35



The checking-and-backup system achieved the highest score of 35. Replacing the canister alone scored 34 because it was quick and inexpensive, but it did not prevent the problem from happening again. The temporary service scored 26 because it could not provide the full coffee menu. Therefore, the checking-and-backup system was selected because it restored service and offered the strongest long-term reliability.
[bookmark: _Toc240734092]4.2 Cost-benefit analysis: The grid analysis compared the immediate responses to the disruption. A cost-benefit analysis was then used to assess whether investing in a spare gas canister, secure storage and regular gas-level checks would be financially worthwhile. This option addresses the underlying problem of having no checking or backup process. The estimated costs and benefits were calculated over three years. A cost-benefit analysis was used to consider whether the expected benefits of the proposed solution justified the associated costs (Boardman et al., 2018). 
The figures below are estimates based on the size of the business and its usual Friday lunchtime trade. In practice, these figures would be replaced with actual supplier prices and sale records.
	Costs (£)
	   yr 1
	    yr2
	   yr3
	   Total

	Spare canister and secure storage bracket
	  150
	        -
	       -
	    150

	Staff time for checklist and training
	  155
	   155
	   155
	    465

	Total costs
	  305
	  155
	   155
	    615



The above figures for staff time/checklist and training are calculated as follows Daily gas-level check: 2 minutes/day x 362 days =724 minutes=12.1 hours/year                                                                                                                                                                                                            
                                      :UK National Living Wage (£11.44/hour) =£138/year
Annual refresher training: 30 minutes x 3 staff members x £11.44/hour=£17 per year
Total =£155
These figures are based on 2024 national living wage of £11.44 per hour.
If the estimated benefits were 50% lower, they would total £1,470 over three years. This would still exceed the £615 cost and produce a benefit-to-cost ratio of approximately 2.39:1. This suggests that the investment remains financially worthwhile even if the original benefits were overestimated.
	Benefits (£)
	 yr 1
	 yr2
	 yr3
	 Total 

	Sales protected by avoiding repeat disruption
	 700
	 700
	 700 
	   2100

	Avoiding emergency delivery fees
	  80
	 80
	80         
	    240

	Retained/repeat custom from reliability
	 200
	 200
	 200    
	   600

	Total benefits
	 980
	 980
	980         
	    2940


Financial ratio: the following ratios were calculated from the totals above to judge whether the investment is worthwhile, not just affordable. 




         
	Financial ratio
	Calculation and result

	Benefit–to- cost ratio
	Total benefits ÷ total costs = 2,940 ÷ 615 = 4.78:1

	Net annual benefit – year 1
	Annual benefit – annual cost = 980 – 305 = + £675

	Net annual benefit - years 2-3
	Annual benefit – annual cost = 980 – 155= +£825 per                                  year  

	Average annual net benefit
	(Total benefits – total costs) ÷ 3 years = (2,940 - 615) ÷ 3 =+ £775 per year



Interpretation: provides benefits worth nearly five times its costs. Unlike a larger equipment purchase, this fix is cheap enough that every year is individually positive, including year 1 despite the one-off canister purchase (+£675) - there is no payback delay to explain, which makes the investment straightforward to justify.

Limitation: these figures are estimates and may not be the same in practice. They should be reviewed once actual usage data becomes available.

[bookmark: _Toc240734093]5. Develop a detailed plan for implementing the solution
Chosen approach: the implementation plan includes an immediate response and a longer-term solution. The empty gas canister will be replaced first to restore service. A spare canister, regular gas-level checks and clear staff responsibility will then be introduced to address the underlying lack of monitoring and backup arrangements identified through the 5 Whys
The plan is shown in the Gantt chart in Figure 4, Appendix A. It covers the tasks, responsibilities, timescales, and dependencies the three stages: the same-day response, weeks 1-2 and a three-month review.
The plan below sets out the actions, ownership, timescales, resources, dependencies, and success measures.








	Action
	Owner 
	When
	Dependency/resources
	Success measured

	Explain the disruption, offer alternatives and record the incident
	
Duty manager

	
Immediately
	
Staff briefing incident log
	Customers
informed and incident recorded

	Obtain and fit a replacement gas canister safely
	Owner-manager/approved supplier
	
Same day
	
Supplier available; safe handling
	Full coffee service restored

	Order one spare canister and provide approved secure storage
	
Owner-manager
	
Within 2 days
	
Supplier quote; storage guidance 
	Spare available and stored correctly

	Create a gas level checklist and minimum reorder point
	
Owner-manager
	
Week 1
	Simple paper or digital record
	Checklist approved and accessible

	Assign a responsible employee and deputy
	
Owner-manager
	
Week 1
	
Staff rota
	Named cover on every shift

	Train staff in checks, escalation and temporary service
	
Duty manager
	
Week 2
	
15-minute briefing and demonstration
	All relevant staff complete the briefing and sign training record.


	Review records, incidents, sales and staff feedback
	
Owner-manager
	Weekly for first month 1; monthly thereafter

	Checklist, sales and feedback data
	No stock-outs; at least 95% checks completed

	Complete formal evaluation and adjust the process
	
Owner-manager 
	
End of month 3
	
Three months of evidence 
	Controls retained, amended or replaced using evidence



 
[bookmark: _Toc240734094]6. Communicate the plan to relevant stakeholders
[bookmark: _Toc240734095]6.1 stakeholder analysis
Stakeholders were identified and mapped using a power-interest matrix (Mendelow,1981; Mitchell, et al., 1997), to decide how closely each group needed to be managed verses simply kept informed. 
The owner-manager has high power and interest because they approve any spending and are responsible for keeping the service running. Staff have a high interest and some influence because they carry out the checks and deal with customers directly. Customers have a high interest when the service is disrupted, but they have little power over the decisions made. The supplier also has some influence because the speed of replacing the gas canister and providing safe storage advice depends on their availability.

	             Keep informed
             Customers 
	            Manage closely
          Owner-manager
          Staff

	             Monitor
Wider public or occasional customers

	            Keep satisfied
          Supplier



Influence/power
Interest



Staff are managed closely because the solution depends on them completing the checks correctly.

The new system will be explained to staff during a team briefing. This will cover how to complete the checklist, where the spare canister is stored and who is responsible for the checks. Progress will be discussed during staff briefings, and the results of the three-month review will be shared with the team.




[bookmark: _Toc240734096]6.2 Communication plan

The table below sets out what was communicated to each stakeholder group, through which channel, and when-prioritising staff and in-store customers first, since they are directed in real time.


	Stakeholder
	Message
	Channel
	Timing

	

Staff
	What has happened, the stopgap procedure, and what to say to customers
	
In-person briefing

	
Immediately, before service resumes

	Customers in-store
	Brief apology, alternative offered, goodwill gesture
	Verbal, plus a small, printed sign at the counter
	Immediate, ongoing
during the rush

	Wider customer
base
	Short, honest update if disruption continues
	Social media/Google business post
	Same day, only if needed.


	Engineer/
supplier
	Fault details urgency
	Phone call
	Immediate

	Owner (if not on site)
	Situation summary and cost implication
	Phone call or message
	Immediate



The communication section covers both the immediate breakdown and the longer-term plan. It explains how staff will be informed about the checklist, spare canister, responsibilities, and review results.  
[bookmark: _Toc240734097]7. Monitor and review implementation
Performance will be measured by completing at least 95% of gas checks, preventing stoppages, keeping a spare canister available and reducing lost sales and complaints. Records will be reviewed weekly at first and monthly afterwards.
Missed checks or failures will be investigated and corrected through guidance, training or changes to procedures. Sales records and checklists provide measurable evidence but may be affected by other factors or completed 
inaccurately. Complaints and staff feedback provide useful insight but can be subjective or incomplete.
Sales records provide measurable evidence of the financial impact, although normal changes in customer demand may affect the figures. Checklists show whether checks were recorded, but they rely on staff completing them accurately. Complaints identify customer concerns, although not every dissatisfied customer will complain. Staff feedback can identify practical problems, but individual opinions may differ. Using these methods together provides a more reliable assessment. The owner-manager will review the checklist weekly during the first month and monthly afterwards. A formal evaluation will take place after three months, using checklists, incident records, sales figures, complaints and staff feedback.
[bookmark: _Toc240734098]8. Conclusion
The analysis found that the coffee service stopped because the gas canister was empty. However, the main cause was the lack of regular checks, clear staff responsibility, and a spare canister. The weighted matrix identified replacing the canister and introducing a checking and backup system as the best solution. The cost-benefit analysis also showed that these preventive measures could save money by avoiding future disruption. The implementation plan sets out the actions, responsibilities and monitoring needed, followed by a three-month review to check whether the solution has worked in practice.
[bookmark: _Toc240734099]References
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[bookmark: _Toc240734100]Appendix A Figure 1 -Mind map of brainstormed ideas
The mind map showed that the coffee-machine breakdown affected the whole business, including equipment, staff, customers, finance, processes, and management. It also found that having no backup machine, maintenance schedule or written procedure made the disruption worse. However, some points fitted under more than one heading, so a Fishbone analysis was used next to investigate the causes further.Gas canister ran out unexpectedly
No routine gas – level checks


 


No contingency plan
Slow decisions under pressure
Untrained on faults
Overwhelmed under pressure.




Repair costs vs lost sales
Refunds and discounts

No backup brewing method 
No breakdown protocol

 



High expectations
low patience
Coffee anchors the visit 






The direct cause of the coffee-machine breakdown was an empty gas canister.
The underlying causes were:
· The gas level was not checked regularly.
· No immediate replacement gas canister was available.
· Staff had no written checking or breakdown procedure.
· Management had not created a maintenance or contingency plan.
This shows that the empty gas canister stopped the machine working, but poor checking and preparation allowed it to disrupt the lunchtime period.
[bookmark: _Toc240734101]Appendix A Figure 2 – Fishbone (Ishikawa) diagram
No backup supply protocol     Overwhelmed under pressure     No spare canister on site.
No routine gas-level                 No one assigned to check level   canister run out unexpectedly.
Equipment
staff
Process


 Gas canister
Runs out
Disrupts lunch rush




customers
management
Finance




High expectations, low patience   Emergency delivery vs lost sales   No contingency plan          
Coffee is core reason to visit          Refunds discount needed             Slow decision under
                                                                                                                        pressure    
The fishbone model was used to identify and organise the possible causes of the coffee machine breakdown. It helped explore the problem under various categories and identify the main root causes.
                                                                                                                    

[bookmark: _Toc240734102]Appendix A Figure 3 - 5 Whys root cause chain
The 5 whys model is a problem – solving technique used to identify the root cause of a problem by repeatedly asking why it occurred. For the coffee machine breakdown, this model was used to look beyond the immediate issue and identify the underlying cause, helping to reduce the risk of the same thing happening again.   



Effect: gas cannister runs out runs and disrupts Friday lunchtime service


Why did the gas canister run out?
Normal daily use, no routine check of remaining level


Why wasn’t the level checked?
No one had responsibility for checking it


Why was no one assigned responsibility for checking it
No written checking procedure 




Why was there no procedure?
Nobody had been given responsibility


Why wasn’t it never assigned:
There was no routine monitoring or backup process 


Root cause: no routine monitoring or backup
Process for essential consumable supplies





[bookmark: _Toc240734103]Appendix A Figure 4-Gantt chart of the implementation plan
The Gantt chart below sets out the implementation plan for the chosen solution. It shows the main tasks, who is responsible, the expected timescales and how progress will be monitored. This provides a clear structure to ensure the solution is implemented effectively and reviewed to confirm whether it has resolved the problem.



	Activity
	Same day
	Days 1-2
	Week 1
	Week 2
	Week 3-4 
	Month 2
	Month 3

	Explain the disruption, offer alternatives and record the incident
	
	
	
	
	
	
	

	Replace active canister
	
	
	
	
	
	
	

	Buy and store spare safely
	
	
	
	
	
	
	

	Create checklist and reorder point
	
	
	
	
	
	
	

	Assign owner and deputy
	
	
	
	
	
	
	

	Train staff

	
	
	
	
	
	
	

	Weekly monitoring
	
	
	
	
	
	
	

	Monthly monitoring
	
	
	
	
	
	
	

	Formal
evaluation
	
	
	
	
	
	
	




Coffee service
interruption


Equipment


Staff


Process


Customers


Finance


Management
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