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Abstract: Lean strategies are often employed to remove waste from a process.  Companies employ various strategies to 
improve their processes and remove waste from the value stream.  Within a Lean initiative, Safety and Ergonomics are often 
relegated to another department while engineers focus on removing waste from the process and tackle issues such as process 
improvement and material handling.  Safety and ergonomics, due to the uncertainty of the variables that define a measurable 
cost, can be pushed aside in favor of more easily attainable goals. This paper describes the efforts to define, measure, analyze, 
implement and control risks and proactively implement safety and ergonomic strategies within the lean effort.  It is hoped 
that these efforts can lead to a zero-accident culture within the mattress-manufacturing industry. 
 
 

1. Introduction 
 
 Lean Manufacturing, or more the more common term, lean, hit the United States when James Womack published 
the book “The Machine that Changed the World”.  This book is credited by the Lean Institute as the first to coin the phrase 
“Lean” as a general term to describe the Toyota Production System (Lean Enterprise Institute, 2012).  Prior to 1990, lean 
concepts were used effectively and consistently at Toyota in Japan, and described as the Toyota Production System.  
Yasuhiro Monden described the use of these lean or management techniques in a book titled “Toyota Production System”, 
which was published in 1983 (Monden, 1983). In Monden’s book, he describes what is commonly called ergonomics, or 
fitting the worker to the work.  For example, Monden describes job rotation, a technique used by Toyota to cross train 
employees to make them more efficient and to combat muscular fatigue.  Employee suggestion teams, then called “Quality-
Control Circles” were employed to get worker feedback on making the job easier and more efficient, with better quality 
within their department or group.  Within Monden’s book, the word ergonomics is never used.  A common term within lean 
is Muda, the Japanese word for Waste.  Within a lean culture, there are eight forms of waste: 
 

 Motion 
 Delay 
 Conveyance 
 Correction (Defects) 
 Over-processing 
 Inventory 
 Overproduction 
 Knowledge Disconnection 

 
 All these waste streams involve employees in various capacities.  Defects can lead to overtime, which can lead to 
fatigue.  Inventory must be handled; excessive motion can involve ergonomic risk factors such as bending, carrying, 
reaching, and twisting.  Safety managers have seen the value that lean can provide in furthering the safety objectives in an 
organization.  For example, the terms ergonomics and lean in Google will result in 717,000 hits (Google, 2012).  Case studies 
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