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Summary 

 Challenge 

UK national hire company wanted to 
create a world-class manufacturing 
facility, but needed to change 
processes. 

 Root Cause 

Inefficient factory layout and randomly 
placed operators. 

 Output 

Challenge existing methods and review 
compromises in design and layout of 
current facility. 

 Results 

Re-design layout and bring in new tools 
to ensure a more efficient operation. 
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Well planned plant floor design – the 
key to efficient productivity 

 

Plant floor design is key to the creation of an efficient production 
environment; however, when businesses lay out a new plant, change the 
layout of an existing facility or add a new assembly line, many enterprises 
underestimate how many factors they need to consider.  Organisations tend 
to be dictated by equipment or material flow, instead of designing facilities 
around their customer expectations and taking heed of lean principles, such 
as 5S, Visual Management, Kaizen and Kan-Ban. This case study focuses on 
how workstations, parts bins and equipment should be arranged to optimise 
flow, minimise waste and boost productivity. 
 

 

When our client, a UK national hire company, wanted to create a world-class 
manufacturing facility, lean6-sigma were keen to support the company’s 
vision by ensuring that the most effective lean systems were in place.   
 
We began by understanding the current model mix – plus we translated 
customer demand into three distinct product groups.   
 
Creating a current-state Value Stream Map (VSM) helped us to understand 
how the current business operated.  Far more than a desk exercise, the VSM 
identified information flow, third-party processes – and, most important, 
bottleneck processes (which were highlighted by current cycle times).  
However, our client didn’t simply want to improve their current facility; they 
had set their sights on creating a world-class flagship factory. 
 
 
 
 

 

 

 

 

Lean6-sigma wanted to 
support a company’s aim for a 
world-class manufacturing 
facility through use of the most 
effective lean systems. 

A Value Stream Map indicated 
how current business 
operated. 

Matters to be addressed 
included information flow, 
third-party processes and 
bottlenecks. 

 Case Study 
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With the baseline data in place, it was possible to critically review current 
operational processes.  Knowing that the plan was to create a brand-new 
world-class flagship facility, our design work began when we engaged with 
key stakeholders throughout the client’s business.   
 
Beyond the engineering and technical communities, we also engaged with 
finance, marketing, commercial and purchasing entities within the 
organisation - and in wide a range of different ways, they were all keen to 
influence the content and service offering of the company’s planned Centre 
of Excellence.   
 
The company’s Technical staff wanted the facility to be a place where 
manufacturers could learn and develop their skills; the Marketing 
Department wanted to tell the company story, and our Commercial 
stakeholders insisted that the layout should be flexible and efficient, taking 
into consideration the customer journey – which meant that there had to be 
a viewing platform from which various production-based processes could be 
observed.  
 
However, with respect to workstation layout and equipment, all the planning 
in the world can be wasted if assemblers don’t have the necessary tools to 
do their jobs; in fact assemblers’ opinions are invaluable, since they can 
always describe what can make it easier for them to carry out their tasks – 
and through kaizen events, learning from the assemblers was considered to 
be an essential part of the overall plan. 
 
 
 
 
KANO analysis helped us to understand our customers’ requirements (the 
‘identify value’ stage) and our Value Stream Map highlighted steps that 
could be eliminated, whilst also identifying opportunities to bring processes 
in-house.  The project team also needed to create flow, implement pull (in 
response to customer demand) - and establish a culture that relentlessly 
pursued perfection. 
 
So what were the barriers to flow?  Spaghetti Map analysis showed us how 
inefficient the current layout was, and we calculated that the total journey-
length per refurbished machine was around 800m.  In addition, operators 
were placed randomly in the factory, plus there was no parts or material 
flow, the stores had no-one in charge - and the parts-ordering process was 
little more than guesswork.   
 
By completing ‘snapshot’ analysis, we also identified that the operation was 
not running efficiently – in fact current processes were assessed at 55% 
efficiency.  Furthermore, the current-state VSM highlighted that there were 
138 machines waiting to be worked on,  whilst lead time was calculated as 
65  working days (over a three-month period); and, since the total process 
cycle time was 80 hours (10 days), the Process Cycle Efficiency (PCE) was 
15%1.  Operators were not adding sufficient value; instead, they were 
transporting parts to the wash bay and walking around the workplace 
looking for tools and queuing to use computers. 

                                            
1 Process Cycle Efficiency = (Total Cycle Time ÷ Lead Time) 

 Baseline data assisted in 
review of current operational 
processes. 

 As well as engaging with 
engineering and technical 
stakeholders, additional 
engagement took place with 
finance, marketing, 
commercial and purchasing 
entities. 

 All contributors had individual 
requirements – but plant 
assemblers’ needs for specific 
tools were considered of 
particular importance. 

 KANO analysis helped to 
analyse customer 
requirements.  

 Spaghetti map indicated 
inefficiency of current layout. 

 ‘Snapshot’ analysis indicated 
inefficiency of current 
operation.  
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Consequently, there was an urgent need to improve standards, which 
required a thorough review of the way processes were currently carried out.  
In addition, it was time to challenge the ‘status quo’, whilst also reviewing all 
the compromises dictated by the design and layout of the current facility; in 
fact here was an opportunity to design a factory that was totally fit for 
purpose – and in challenging ourselves to be better, now was the moment 
when we could strive to make the impossible possible. 
 
Buying tools was quick and easy - though in the past, no-one had thought to 
ask the engineers what they needed.  Consequently, we ran a few kaizen 
events and quickly identified those tools required to enhance the production 
process, as well as making it more efficient and safer.  We handed this task 
to the Purchasing department.  
 
Designing the new layout was much more complicated and we needed to 
review future business plans, taking into account factors such as whether 
operations that were currently outsourced to third parties should be brought 
in-house.   
 
Once this was decided, designing the layout was a natural progression of 
well-planned steps. It began by determining the ‘fixed ground’ i.e: 

 The inspector needed to be located near a door 
 

 The oil supplier required access to the tanks, which needed to be 
inside the building 

 
 The refurbishment process for power-generation equipment required 

fume extraction, so extractors had to be on an outside wall, bearing 
in mind the needs of neighbours and visitors.   

 
Once these factors were determined, remaining functions could be placed 
on the plan – which was an exercise in ensuring that materials and parts 
could be supplied efficiently and promptly. 
 
It involved designing 5S shadow boards, 
 

 
 
 
 
 
 

 Standards required urgent 
improvement and ‘status quo’ 
needed challenging. 

 Kaizen events indicated new 
tools required. 

 New layout design needed to 
align with future business 
plans. 
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KAN BAN material replenishment for consumables - and the creation of a 
product staging area. 

 

 

 

 
A key difference between a traditional and a lean plant layout is that, in a 
lean environment, there is very little room for waste – and when there is 
waste, it quickly becomes visible.  Furthermore, with a lean layout, work 
centres tend to be grouped by product families or groups of products that 
share common process routings. 
    
Any lean layout should remain flexible, since continuous improvement is 
always occurring and customer demands constantly change. Therefore it 
may be necessary to re-arrange the equipment (even just slightly) to achieve 
the new standard and meet customer expectations. To facilitate this, most 
experts recommended the use of floor tape (vs painted lines) to visually 
mark out the work-place. Walls and physical barriers can then be knocked 
down - and workbenches, equipment, shadow-boards and supermarkets can 
be mounted on castors for easy movement. 
 
Another challenge is how to communicate the current work condition. Visual 
systems help to reinforce the behaviours that are being instilled in the 
employees, but employees must also be flexible, and must be prepared to 
move in accordance with changes in the layout.  
 
 

 
 
 

 Lean plant environments leave 
little room for waste – plus 
work centres are grouped by 
product families.  

 Lean layouts must remain 
flexible and responsive to 
changing customer demand. 

 Floor tape helps to plan 
working environment, so that 
physical barriers can be 
removed and equipment 
mounted on castors for easy 
movement. 


