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The term ‘Six Sigma’ is synonymous with near perfection in quality. It may surprise those who have come to know Motorola for its cool cell phones, but the company's more lasting contribution to the world is the quality-improvement process called Six Sigma. In 1986 an engineer named Bill Smith, sold then-Chief Executive Robert Galvin on a plan to strive for error-free products 99.9997% of the time. By Six Sigma's 20th anniversary, the exacting, metrics-driven process has become corporate gospel, infiltrating functions from human resources to marketing, and industries from manufacturing to financial services. Motorola saved $17 Billion from 1986 to 2004, reflecting hundreds of individual successes in all Motorola business areas including: sales and Marketing, product design, manufacturing, customer service, transactional processes, supply chain management.
The Six Sigma methodology and fundamental objective is to implement a measurement-based strategy that focuses on process improvement and variation reduction. Six Sigma is a term used in manufacturing process improvement methodologies and it refers to the variability of a process. Say, for example a company is manufacturing steel rods of 1m length. Because the process is not perfect, the lengths of some steel rods will be 0.998m, some 0.999m length and so on. As far as the customer is concerned, this is OK as long as the length of each steel rod is between 0.997m and 1.003m. If the process is a ‘Six Sigma’ process, it will produce only 3.4 bad rods – rods shorter than 0.997m and longer than 1.003m – for every million rods made. 
The table given below maps the Sigma and %accuracy.

	
	Defects per Million Opportunities (DPMO)
	% Accuracy

	One Sigma
	691,500
	30.85%

	Two Sigma 
	308,500  
	69.15%

	Three Sigma 
	66,810
	93.32%

	Four Sigma
	6,210 
	99.38%

	Five Sigma 
	233
	99.977%

	Six Sigma
	3.4
	99.9997%

	Seven Sigma
	0.020
	99.999998%


For non-Six Sigma companies, companies operating at three or four sigma typically spend between 25% and 40% of their revenues fixing problems. This is known as the cost of quality, or more accurately the cost of poor quality. Companies operating at Six Sigma typically spend less than 5% of their revenues fixing problems. About 35% of U.S. companies have a Six Sigma programme in place, according to a January, 2006, Bain & Co. study. "The past 20 years are evidence of how many companies have picked up that [it] works," says Potosky, Six Sigma director, Motorola. But even a disciple like him stresses that in this era of the Big Idea, Six Sigma's success will only come in a culture that not only welcomes creative types and the metrics-obsessed, but one that makes them both better. 
Six Sigma is supported by two Six Sigma sub-methodologies called DMAIC (define, measure, analyse, improve and control), and DMADV (define, measure, analyse, design, verify). DMAIC is an improvement system for existing processes which fall below specifications and need to be improved incrementally. DMADV is also an improvement system which is designed to develop new processes and/ or products at Six Sigma quality levels. In both sub-methodologies and Six Sigma in general, the objective is to continually find ways to improve and refine processes, reduce defects and increase savings.
This ‘problem-solving’ phase is called DMAIC. First projects are defined from the perspective of customers or regarding process (Define). Second based on the defined projects, the current level of the product quality is measured into sigma level (Measure). Third causes of the problems are detected through the analysis so as to improve the sigma level (Analyse). Fourth efforts are made to improve the situation by working with the causes of the problems (Improve). Finally the optimal condition generated by the above mentioned phases are controlled, maintained and monitored (Control).
Team members of Six Sigma implementation are Executive Leadership, Project Champions, Master Black belts, Black Belts and Green Belts. Six Sigma involves changing major business value streams and this effort cannot be led by anyone other than the CEO, who is responsible for the performance of the organization as a whole. Six Sigma must be implemented from the top-down. Project Champions take their company's vision, missions, goals, and metrics and translate them into individual unit tasks. Additionally, Champions must remove any roadblocks to the program's success. Master Black belt train black belts, they must know everything the black belts know, as well as understand the mathematical theory on which the statistical methods are based.  Black belt, also called technical leader are technically oriented individuals held in high regard by their peers and they are the doer’s. Green Belts provide internal team support to Black Belts. Typically, a Green Belt will be a respected worker who can manage the team in the absence of the Black Belt.
The era ‘1986 to 1990’ is often loosely referred to as the first generation of Six Sigma, or SSG1 for short. Then, in the 1990s, General Electric Corp. ushered in the second generation of Six Sigma, or SSG2 as it is now known. The focus of Six Sigma shifted from product quality to business quality. In this sense, Six Sigma became a business-centric system of management.  The results that world-class companies such as General Electric, Johnson & Johnson, Honeywell, Motorola, and many others have accomplished speak for themselves. Six Sigma has become a synonym for improving quality, reducing cost, improving customer loyalty, and achieving bottom-line results. There is a new brand of Six Sigma that promises to deliver even more powerful results than before.  Dubbed Third Generation Six Sigma, or just Gen III, it can show companies how to deliver products or services that, in the eyes of customers, have real value. Korean steel maker Posco is implementing Gen III techniques, corporation wide. Electronics maker Samsung, also in Korea, has begun a Gen III program. And the government of India has bought into the idea and has begun promoting it both in private and government-owned industries there. 
Six Sigma, as developed by Motorola, was an extension of many existing quality tools and techniques, but with the addition of business accountability. A gauge of quality and efficiency, Six Sigma is also a measure of excellence. Embarking on a Six Sigma programme means delivering top-quality service and products while virtually eliminating all internal inefficiencies. A true Six Sigma organization produces not only excellent product but also maintains highly efficient production and administrative systems that work effectively with the company's other service processes. The primary factor in the successful implementation of a Six Sigma project is to have the necessary resources, the support and leadership of top management, customer requirements identified explicitly, and a comprehensive training programme. Six Sigma’s DMAIC structure of problem solving is its ability to analyse, improve and control processes with an emphasis on the ability to measure the performance. Deployment of Six Sigma is best achieved through the defined projects. Success of a Six Sigma project depends on buy-in by the entire organization, deployment of the process, effective training and key measurements.
Questions for discussion within this plenary

1 Work out the current Sigma level of quality of selected activities in a manufacturing company.

2 Discuss the methodology to be adapted to reach the Six Sigma level of Quality standards of activities selected in step 1.
3 Discuss and outline a procedure to implement DMAIC with regard to the activities identified in step: 1.







Define


Identify project that is measurable


Develop team charter


Define process map
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