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Lean Principles and Goals
 • The literature offers several similar descriptions of Lean goals and principles. All center on improving processes.
 • A process is defined by Lean pioneer James P. Womack as
 • “A series of actions that must be conducted properly in the proper sequence at the proper time to create value for a customer” (Womack, 2004). The following are two examples of Lean goals and principles.
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McAdam’s description of Lean principles.
 • 1. Specify what does and does not create value from the customer’s perspective and not from the perspective of individual firms, functions and departments • 2. Identify all the steps necessary to design, order and
 produce the product across the whole value stream to highlight non value adding waste • 3. Make those actions that create value flow without
 interruption, detours, backflows, waiting or scrap • 4. Only make what is pulled by the customer • 5. Strive for perfection by continually removing
 successive layers of waste, as they are uncovered.
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The Lean Enterprise Memory Jogger
 Lists Lean goals as • 1) improving quality, • 2) eliminating waste, • 3) reducing lead time, and • 4) reducing total cost of a process (Maclnnes 2002).
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Waste
 • The literature offers either seven (Womack and Jones, 1996; Maclnnes, 2002; George, 2002; Ohno, 1998) or eight forms of waste (McAdam, 2003). These eight wastes, identified in Table 1, are uncovered through the determination of what the customer values.
 • To uncover the waste and find the value, a lean initiative uses value stream mapping
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Table 1Waste Definition
 Over-processing Adding value to a process/product the customer would not pay for
 Transportation Moving raw materials, product, or information unnecessarily
 Motion The unnecessary movement by people
 Inventory Work-in-process (WIP) that is not directly related to a customer requirement
 Wait Time The time that WIP is not directly related to a customer requirement
 Defects Flaws in the WIP, final products, or services that do not meet the customer’s requirements
 Overproduction Products and services that are in excess to current customer requirements
 Unused Human Resources Having excess workforce for the process
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Value-Stream Mapping
 • The “value-stream” or “value-chain” mapping is a visual representation of all the steps, tasks, or activities in a process and documents their sequence from start to finish (George, 2002).
 • This mapping is done to identify the current state of the process and use it to determine the steps that are value and non-value added.
 • A value-added step is one that directly impacts the customer’s perception of the product’s value.
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• Although value-stream mapping is the primary measurement tool of Lean and contributes to the improvement of process speed, other tools are needed to implement the knowledge gained through value-stream mapping.
 • George (2002) states that “to improve the speed of the process…Pull systems are one of the most important tools.”
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Pull Systems
 • Pull systems require thinking of production flow in the reverse direction: later processes pull on earlier processes to pick only the right part, in the quantity needed, and exactly when needed (Murman et al, 2002). In production environments, a pull system is a method of managing work-in-process (WIP). WIP describes materials that are in the process of becoming finished products.
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Lean Summary
 • Lean focuses on increasing process speed. To increase speed, Lean focuses on removing wasteful or non-value added process steps.
 • Lean assumes that once waste is removed the process not only gets faster, it becomes focused on what the customer values and the quality of the product is improved.
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Six Sigma • Six Sigma is a continuous improvement
 methodology that focuses on the reduction of variation.
 • Sigma represents the standard deviation, a unit of measurement that designates the distribution or spread about the mean of a process (Six Sigma Academy, 2002).
 • Six Sigma as a business initiative was first espoused by the Motorola Corporation in the early 1990s.
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• The philosophy of Six Sigma is the use of data and statistical analysis tools for systematic processes improvement. Process data are gathered and analyzed to determine average process performance and the output quality variation.
 • The Six Sigma methodology is a five-phase, disciplined approach to continuous improvement.
 • The five-phases are Define, Measure, Analyze, Improve, and Control.
 • These phases are referred to as DMAIC.
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• During the
 • Define phase, projects are organized, improvement goals are set, and the overall value of the project is determined. Project teams and project sponsors use qualitative tools such as fish-bone and affinity diagrams to determine what resources are involved and to design a problem solving process.
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• During the
 • Measure phase the process is mapped and relevant data are collected. Process maps are first done at a high level and then continually refined as more quantitative data are collected. Graphical analysis of variation and root causes, such as time-series plots or run charts and Pareto charts, respectively, are also constructed to further enrich the available data.
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• The time-series plots or run charts show the data in the order they occurred and will show how the process changes over time.
 • Pareto charts are a type of bar chart that categorizes the data to highlight the impact of a certain effect.
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• The Analyze phase is then used to apply statistical tools to the collected data to determine process capability and sources of variation.
 • The in-depth knowledge gained from using the Six Sigma tools helps the team specifically identify the problems or defects that are contributing to quality variation of the product.
 • This analysis lays the foundation for improving the process.
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• The Improve phase uses the knowledge gained from the Measure and Analyze phases to generate possible solutions. These solutions are then prioritized, piloted, and then implemented. The project then moves into the
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• Control phase. During this phase the improved process is validated and handed over to the process owner.
 • The process owner is provided a set of metrics or other measures they can use to ensure the implemented solution continues to perform as expected.
 • Periodic validations should then be conducted by the project leader to ensure consistent process performance (George, 2005).
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Six Sigma Summary
 • Six Sigma focuses on eliminating the variation within the process.
 • To eliminate the variation, Six Sigma uses advanced statistical analysis tools to investigate and isolate the sources of variation.
 • Six Sigma assumes that once the variation is minimized the process is improved.
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Lean Six Sigma
 • “In a system that combines the two philosophies, Lean creates the standard and Six Sigma investigates and resolves any variation from the standard” (Breyfogle, 2001).
 • A leading Lean Six Sigma advocate, Michael George from the George Group, states that the purpose of Lean Six Sigma is twofold.
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• First, “to transform the CEO’s overall business strategy from vision to reality by the execution of appropriate projects,” and
 • Second, “to create new operational capabilities that will expand the CEO’s range of strategy choices going forward” (George, 2002).
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• Dr. Jiju Antony (2003), a researcher of Lean and Six Sigma at the Caledonian Business School of Glasgow Caledonian University, concludes that
 • “…the disciplined and systematic methodology of Six Sigma combined with the speed and agility of Lean (methodology) will produce greater solutions in the search for business and operations excellence.”
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• Lean Six Sigma consolidates two major continuous improvement methodologies into a single approach to continuous improvement.
 • The principle of Lean Six Sigma is “the activities that cause the customer’s critical-to-quality issues and create the longest time delays in any process offer the greatest opportunity for improvement in cost, quality, capital, and lead time” (George, 2002).
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Differences between Lean and Six Sigma
 Issues/Problems/Objectives Six Sigma Lean Focuses on customer value stream N Y Focuses on creating a visual workplace N Y Creates standard work sheets N Y Attacks work-in-progress inventory N Y Focuses on good house keeping N Y Process control planning and monitoring Y N Focuses on reducing variation and achieve uniform process outputs
 Y N
 Focuses heavily on the application of statistical tools and techniques
 Y N
 Employs a structured, rigorous and well planned problem-solving methodology
 Y N
 Attacks waste due to waiting, over processing, motion, over production, etc.
 N Y
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Comparison of Lean and Six Sigma Methodologies
 Program Lean Six Sigma Theory Remove waste Reduce variation Application guidelines
 1. Identify value 2. Identify value stream 3. Flow 4. Pull 5. Perfection
 1. Define 2. Measure 3. Analyze 4. Improve 5. Control
 Focus Flow focused Problem focused Assumptions Waste removal will improve
 business performance. Many small improvements are better than systems analysis.
 A problem exists. Figures and numbers are valued. System output improves if variation in all processes is reduced.
 Primary effect Reduced flow time Uniform process output Secondary effects Less variation.
 Uniform output. Less inventory. New accounting system. Flow—performance measure for managers. Improved quality.
 Less waste. Fast throughput. Less inventory. Fluctuation—performance measures for managers. Improved quality.
 Criticisms Statistical or system analysis not valued
 System interaction not considered. Processes improved independently.
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• As highlighted in the Table, the secondary effects of each methodology mirror the primary focus of the other method.
 • The synergy of applying both the Lean and Six Sigma methodologies simultaneously is shown in the Figure below.
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• In the Figure, a process is shown graphically that is unbalanced and producing high variation (Original Process). This process is out of control.
 • The Figure shows how applying Lean balances the flow of the process and applying Six Sigma reduces the variation.
 • Finally, the Figure shows the application of Lean Six Sigma which combines the effects of both methodologies to both balance and focus the process.

Page 29
                        

Synergies of Lean and Six SigmaLean Strategy Six Sigma Strategy Use a project based implementation Project management skills Collect product and production data Data collection Understand current conditions Knowledge discovery Create standard work combination sheets Process stability and control planning Time the process Data collection tools and techniques (Statistical
 Process Control Optimal value flow is achieved through aggressive elimination of waste and non-value added activities
 Provides the ‘how to’ template for eliminating process variation
 Reduce cycle times, set-up times, equipment downtime, changeover time, among others
 Seven basic tools, modern management tools of quality, among others
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Lean Six Sigma Operation Models
 • In “The Perfect Engine,” Sharma (2001) describes the use of Six Sigma tools once the Lean methodology has “reaped all of the low-hanging and intuitive improvements become difficult.”
 • This approach describes a concurrent method that blankets the organization or process with Lean to be followed by Six Sigma once improvement productivity slows.
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