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WHAT IS “LEAN”

Research on manufacturing technology, operations and performance at MIT reflects the wider context of growing industrial competition in a global economic environment.  A basic objective is to create a systematic knowledge base, through the application of systems thinking and quantitative analysis, leading to an improved understanding of the fundamental determinants of industrial growth and decline.  An example is the discovery of lean production principles as a result of prior research focusing on the international motor vehicle industry, an on-going multi-year program at MIT involving a network of researchers worldwide.  Systemic lean principles, encompassing all industrial operations and covering the entire enterprise, represent a fundamentally new, dynamic, production paradigm.  The adoption of lean principles is beginning to transform an increasing number of industries, by fostering continuous technological innovation, the building of new organizational relationships, the creation of new cooperative arrangements, and the establishment of new roles and responsibilities.  Manufacturing research at MIT, including technical laboratory-based research on manufacturing systems as well as the more broadly-based industry studies, not only point the way to the advanced manufacturing processes of tomorrow but also provide a better understanding of processes of industrial growth and change. 

Lean manufacturing refers to an evolving dynamic new process of production covering the total enterprise, embracing all aspects of industrial operations (product development, manufacturing, organization and human resources, customer support) and including customer-supplier networks, which is governed by a systemic set of principles, methods and practices.  Key lean principles are perfect first-time quality, waste minimization by removing all activities that do not add value, continuous improvement, flexibility, and long-term relationships. 

The lean model stresses an evolutionary process of change and adaptation, not an idealized technology-driven end state.  A central organizing concept is the sustainable enterprise, where the corporation builds mutual-gain processes and relationships with its multiple stakeholders (labor-management, assembler-supplier, assembler-distributor-customer, company-shareholder, company-government-society-environment). 
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Chief benefits of the lean model include efficient use of resources, rapid product development cycle, higher quality at lower cost, greater flexibility, and environmentally sustainable production. 

The "lean manufacturing" paradigm was first identified by researchers associated with the MIT International Motor Vehicle Program (IMVP) as a fundamentally new system of manufacturing, encompassing all aspects of industrial operations.  Lean production has led to outstanding results, in terms of cost and quality, in the automobile industry, as described in the book The Machine That Changed the World (Womack, Jones and Roos, 1990) summarizing the IMVP research results during the previous five-year period.   IMVP, organized and directed by MIT's Center for Technology, Policy and Industrial Development, is an on-going international research program involving the efforts of over 50 researchers worldwide. 

Lean production combines the best features of craft production (high-quality, individualized, custom-made products) and mass production (manufacturing at great quantities to satisfy broad consumer needs at lower prices).  Lean principles have been applied successfully worldwide in the auto industry and are being increasingly employed in many other industrial sectors. 

Chief benefits of lean production include the use of fewer resources, rapid and efficient product development cycle, higher quality at lower cost, and greater flexibility. 

Major potential benefits for the defense aircraft industry include the achievement of significantly greater value in the acquisition of existing and new systems with increased efficiency, higher quality, and enhanced technology, including a substantially streamlined government oversight process. 

Key lean principles are:

-
Perfect first-time quality through quest for zero defects, revealing and solving problems at their ultimate source, achieving higher quality and productivity simultaneously, teamwork, worker empowerment. 

-
Waste minimization by removing all non-value added activities making the most efficient use of scarce resources (capital, people, space), just-in-time inventory, eliminating any safety nets. 

-
Continuous improvement (reducing costs, improving quality, increasing productivity) through dynamic process of change, simultaneous and integrated product/process development, rapid cycle time and time-to-market, openness and information sharing. 

-
Flexibility in producing different mixes or greater diversity of products quickly, without sacrificing efficiency at lower volumes of production, through rapid set-up and manufacturing at small lot sizes. 

-
Long-term relationships between suppliers and primary producers (assemblers, system integrators) through collaborative risk-sharing, cost-sharing and information-sharing arrangements. 

This information has been provided in bullet form:

· Lean is all about getting the right things to the right place at the right time the first time while minimizing waste and being open to change. 

· From the book The Machine That Changed The World, we know that lean practices have led to significant improvements in the automobile industry in terms of cost, quality, and productivity.  As a result, lean is becoming more prevalent in other industrial sectors as well.  Lean combines the best of craft production with mass production. 

· Sure, lean can mean less of many things - less waste, less design time, fewer organizational layers, and fewer suppliers. 

· But lean can also mean more -- more employee empowerment, more flexibility and capability, more productivity, more customer satisfaction and without a doubt, more long-term competitive success.  Lean principles incorporated in the workplace today can spell business survival for the future.  If you think about the workplace today, lean is not such a foreign concept. 

· Think about it - if you are reducing inventory, expanding jobs and responsibilities, participating on multi-functional work teams, problem solving at the source, benchmarking, or creating and maintaining relationships with customers, then you are practicing a part of lean production. 

