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Lean Manufacturing Case Study – Powered Wheelchair Manufacturer

Business Case / Situation
A leading US manufacturer of powered wheelchairs wanted to see improvements in its manufacturing 
processes. This manufacturer prides itself on its ability to produce powered chairs customized to meet the 
widely varying demands of its customers and deliver them within a short lead time. However, due to 
increased competition and more particular customer demands, what was once thought to be a short lead 
time and a competitive advantage turned into average performance at best. Further, the only ways they 
could make the deliveries on time was through very high inventories and frequent expediting. The 
manufacturer recognized these problems and wanted to take action to make significant improvements in 
these areas.

The greatest degree of complexity in the manufacturer’s custom powered wheelchairs was found in the 
seating systems. This was the product that carried the largest inventory and had an inordinately long lead 
time. The manufacturer recognized this was the area in need of the most improvement. They had made a 
decision to internalize the seat cushion molding process in an effort to reduce costs but did not know how 
to integrate this with the other seating system processes to meet their goals. At this point, Mark Tussey 
and his team of Lean Transformation professionals were brought in to assist them in developing an 
improved process based on world-class lean manufacturing principles.

The major goals of the project were:
•Reduce the completed seat cushion inventory from greater than 2 weeks to 1 week
•Reduce the delivery lead time for custom seating systems from 10 days to 3 days from order date
•Integrate the entire seating system process (molding, cushion processing, cloth cutting, cover 
manufacturing, assembly and packaging) into an area requiring much less floor space in order to 
allow floor space to be utilized for new or relocated product lines from a neighboring plant

Strategy
•Change the current mass production to forecast build process to a just-in-time, build to customer 
order process – eliminate expediting
•Establish a continuous, one piece flow process with an established order entry point to get the 
orders to the shop floor rapidly and produce them in the shortest lead time
•Design flexibility into all processes so that any seating system can be produced and packaged for 
shipment on demand (just-in-time manufacturing)
•Reduce inventories and lead times for all seating system components through lean manufacturing 
processes and the application of lean layout
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Approach
The guiding principles behind the Lean Transformation approach are always the same: Apply world-class 
lean manufacturing principles to the project at hand, educate all affected personnel in the principles 
applied, work side-by-side with the client to drive the project to meet its goals, and make performance 
transparent. This approach not only supports meeting the targets of the project at hand, but also greatly 
improves the chances of sustaining and improving the system long-term by having a more motivated and 
educated workforce and management team.

The highlights of our approach were:
•Utilize lean layout development techniques to optimize space utilization and material flow
•Layout the manufacturing areas in a logical, continuous one-piece flow arrangement to support 
just-in-time
•Apply strategic small inventory placement to maintain material flow through long lead time areas 
and areas requiring changeovers, e.g., cushion molding and cover manufacturing
•Develop Standardized Work based on the takt time (customer demand rate) in order to assure 
production demand could be met with the proper manpower and to assure that any seating 
system could be made at any time
•Apply the Five S’s to each workstation and manufacturing area to assure all necessary items to 
make each system were always available in the correct quantity
•Apply kanban and min-max inventory triggers to work in process and finished goods to control 
inventory and provide production instruction
•Provide Lean Introduction and Lean Element training to all affected personnel and have them 
participate in all phases of the project

Results
With much work and effort, the powered wheelchair manufacturer and the Lean Transformation 
professionals were able to achieve the goals of the project. Some of the highlights of these achievements 
are:

•The lead time to produce and ship any seating system was reduced from 10 days to 1.5 days 
(orders received by 2:00AM could be shipped by the following afternoon)
•The need for any seating system finished goods inventory was eliminated – all systems could be 
produced on demand (inventory reduced from 2 weeks to 14 hours waiting for shipment)
•The need for expediting was eliminated due to the just-in-time production methods
•Work-in-process inventories were reduced significantly and controlled by kanban, providing 
better material control and freeing up floor space
•Due to the lean layout development, inventory reduction, Five S activities and process design, 
enough space was freed up to move a new product line into the manufacturing plant
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