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Lean Thinking

Banish Waste and Create Wealth in Your Organization

By James P. Womack and Daniel T. Jones (Simon and Schuster, 1996)

Abstract

The idea of a "Lean" production system is reviewed in "Lean Thinking" with the intention of providing managers with a guide for transitioning from mass-production batch and queue production systems to Just-in-Time value-based systems that allow the product to flow when pulled by the customer. Cases are presented to show how companies become "Lean" and the results they achieve with the trasnformation.

Introduction

The authors of this Book, James P. Womack and Daniel T. Jones have spent numerous years in academia and were first associated with the term "Lean" in the book "The Machine that Changed the World" (1990). The "Machine" book was a product of MIT's International Manned Vehicle Program (IMVP) 5-yeart study of the future of the automobile. John Crafcik from the IMVP is credited with introducing the term "Lean" as a means of describing the Toyota Production System (TPS), a production system that is touted with the ability to produce greater varieties of cars, in fewer numbers, with fewer people, fewer defects, and with reduced cost as opposed to the mass production, batch and queue methodology of U.S. automobile makers. In essence, it appeared that Toyota was "doing more with less" than its American counterparts in the automobile industry. However, it is evident that the term is a misnomer, as it describes the end result of applying the methodologies of the Toyota Production System, and is not the system itself, however that subtlety is a topic of discussion for another venue.
While the "Machine" book tackled the world-wide automotive industry, "Lean Thinking" is an attempt to create a user's guide for transforming a mass-production company into a "Lean" company using the tenets of the TPS.   "Lean Thinking" uses case study examples of the application of TPS principles to a variety of American companies as a means to convince the reader of the beneficial power of their methodology for creating a lean company. Since this book, Dr. Womack has gone on to establish the Lean Enterprise Institute (www.LEI.org), a non-profit organization aimed at helping U.S. industry adapt the tools and methodologies associated with the TPS. Dr. Jones is currently the director of the Lean Enterprise Research Center at the Cardiff Business School (University of Cardiff) and also a member of the LEI founding committee. 

Main Line of Argument

The main proposition of "Lean Thinking" is that any company involved in producing a product can gain short-term first-mover advantage by following Womack and Jones' approach to organizing and operating their production system in a TPS manner. The reason it is a short-term advantage is that the ideas themselves are not secret and can be adopted by any competitor. However, the first-mover advantage can lead to long-term advantage by allowing the first-mover to capture a larger market share from its competitors, and permit the growth of the company into new markets with the greater availability of resources and thus permit heterogeneous market profitability.

The five main organizing principles for creating a lean production system are (1) specify value by product, (2) identify the value stream for each product, (3) make value flow without interruptions, (4) let the customer pull value from the producer, and (5) pursue perfection. In layman's terms, this methodology forces companies to produce only what is needed when it is needed, with no defects, which reduces inventory and work in progress, and frees up capital resources and employees. To be successful with this methodology requires the application of many tools, such as Kaizens
, Poka-Yoke
, and Kanban
 to name a few. These tools are aimed at reducing waste
 in the production system and produce products with essentially zero defects. While these tools lend themselves to achieving success at becoming lean, their misapplication can also lead to tremendous failure. The benefits of this lean transformation are measured by metrics such as improved productivity (increases of 2 to 4 times), reduced inventories and work in progress (by as much as 99%), and lead times for products that drop from weeks or months to minutes or days. All of these metrics point to an operating/management system that is considered beneficial to a company, and especially to its bottom line profitability.

The road to becoming lean requires training and employee empowerment, such that each decision is made as close as possible to the product. Many of the tools of lean production are actually the results of prior work in systems management, optimization, and control. For example, Taylorism is at the heart of every process improvement in the TPS, whereby employees must formally establish an experiment to test an improvement hypothesis prior to the improvement being formally accepted as the new standard. Likewise, the pursuit of quality actually stems from Edward Demming's work with the Japanese after WWII to establish processes for ensuring quality in the creation and assembly of products via complex systems of machines and people in a production system (later to become Total Quality Management). 

With respect to the study of systems there are many interesting issues hidden in this book. First, the authors tackle the issue of production systems, and even companies from the point of view of serving the customer first, an issue that emerged in systems engineering and in the later years created a whole field of study on requirements management. They argue that without this mindset, a company cannot be successful as the need for considering timeliness of delivery, cost and quality are primary components of the value function and are necessary in delivering customer value. More importantly, however, the authors also promote the fact that functional boundaries and hierarchical management structures, the foundation of business education for half a century in America are the toughest problem facing managers who wish to create a lean company.  While the management strategies of the past have used hierarchical management structures to deal with the inherent complexity in managing large production systems, it has resulted in very localized optimization of activities and behaviors that are driven by individualistic desires to succeed and get promoted. Ultimately, individuals try to meet the goals established in localized production system metrics such as cost per part versus value added for the customer, and rely on upper-level managers to make decisions that are out of normal operating traditions. 

In contrast, a lean production system pushes all decisions as close to the source of the problem as possible, and it is this fact that makes the study of the TPS and lean companies most interesting - apart from an underlying set of operating principles set by upper management, employees act on their own, or in groups when necessary, to solve problems and improve the production system. It is a swarm effect much like that discussed in Kelly's "Out of Control", where there is little central command and control, yet the behavior of this system of agents (i.e. the company) results in heterogeneous market performance superior to competitors managed centrally and controlled hierarchically. However, while interesting, this issue of emergent behavior is never formally discussed in the book, nor in the literature in general on this subject matter. 

Perspective

While Womack and Jones touted this book in 1996 as the next revelation in the "Lean Journey" for companies to become lean, it is essentially focussed on shop-floor production system improvements. There is little or no discussion of the effect traditional financial systems have on the emergent behavior of employees, or the fact that 90% of life-cycle cost is defined during the design phase of the product, or even that production usually accounts for only 15% of the acquisition cost of a product. All of these issues point to the fact that while improvements in production may be good, there is a much larger pool of potential for improvement in the rest of the company.  

It must be said that the final chapters of the book attempt to provide a framework for creating a lean company, which may involve completely reorganizing the corporate structure and retraining many of the employees. In this section of the book, the authors again point to their five points for change (value, value stream, flow, pull, and perfection), as the holy grail for a lean company, but pay much less attention to the fact that the human details of the transformation are likely the toughest to solve. They brush a broad stroke about completely reorganizing a company in terms of product flows and then jump to the results of the transformation with only a brief mention of the fact that this will require years to implement and is essentially an operating philosophy that requires continuous support. It may take years for the effort to become self-sustaining as it requires a significant change in how people view their jobs, how they behave, and how they are compensated for their behavior. There may be a need for significant unlearning of past mental models before a transformation can occur. 

In recent years, the authors have promoted "Macro Value Stream Mapping" as the next jump in their promotion of Lean, but again have failed to address anything beyond the shop floor of the company. They have simply tackled the issue linking multiple shop floors in a supply chain, while still ignoring every other function in a company. While "Lean Thinking" is a good overview of the tenets of the TPS, and supported by some good case information, I do not feel that the book is as revolutionary as  the authors may believe it is.

� Kaizen - A continuous, incremental improvement activity.


� Poka-Yoke - A mistake proofing device or procedure.


� Kanban - A signaling system using cards to initiate upstream parts production due to downstream customer demand.


� Taichi Ohno enumerates seven wastes seven wastes in production: overproduction, waiting, transport, overprocessing, inventories, unnecessary movement, producing defects.
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