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Six Sigma History

Six Sigma Academy was founded in 1994 by Mikel Harry, Ph.D. who was later joined by Richard Schroeder. Both men were members of the core team that developed and utilized the principles of Six Sigma within Motorola in the mid-1980's. Dr. Harry was one of the statisticians who worked closely with Motorola engineer Bill Smith to develop the core tenets of Six Sigma. Mr. Schroeder was an operations executive on Motorola's Quality Council, and had overview responsibility for programs such as Six Sigma and The Malcolm Baldrige Quality Award.

In early 1994 Mr. Schroeder, who had since left Motorola, asked Dr. Harry to help him implement Six Sigma at Asea Brown Boveri (ABB). In this new environment they further developed the Six Sigma methodology so that it tied to the bottom line. Later that year, Mr. Schroeder left ABB to participate in the reorganization of AlliedSignal under its new CEO Larry Bossidy. It was during this time that Dr. Harry and Mr. Schroeder began developing a "system" approach that would later become known as the Breakthrough Strategy®. This approach applied Six Sigma enterprisewide across business processes, not just in manufacturing.

Larry Bossidy relayed AlliedSignal's successes to General Electric Chairman and CEO Jack Welch. Welch saw the impact Six Sigma was having in helping AlliedSignal with its revitalization. Welch decided to implement Six Sigma at GE in 1996. He asked Dr. Harry and Mr. Schroeder to introduce Six Sigma to GE.

As the success of Six Sigma at GE began to be reported, Six Sigma Academy needed a way to bring the Breakthrough Strategy® to other global corporations. Harry and Schroeder decided to form an association with Jack Finney, the founder of MPE Inc., a company that offered Lean and ISO consulting services to both public and private sector clients. In 2000, Six Sigma Academy and The Acceleration Group formally merged into one company doing business as Six Sigma Academy. Mikel Harry, Rich Schroeder and Jack Finney were principal shareholders as well as directors. Mr. Finney was also involved in the operations of the Academy. 

By 2002, Mr. Schroeder and Dr. Harry had desired to pull back from the day-to-day management of the Academy. After several months of transition, in early 2003, Jack and Phyllis Finney became the owners of Six Sigma Academy. Phyllis Finney re-joined SSA as Vice President of Client Satisfaction and HR. Jack Finney continues in his role as CEO. Mikel Harry and Rich Schroeder continue their affiliation with the Academy in a non-ownership role. Under Mr. Finney's helm, a new chapter for the Academy has begun. 

Six Sigma Concepts

Six Sigma takes a handful of proven methods and trains a small cadre of in-house technical leaders, known as Six Sigma Black Belts, to a high level of proficiency in the application of these techniques. To be sure, some of the methods used by Black Belts are highly advanced, including the use of up-to-date computer technology. But the tools are applied within a simple performance improvement model known as DMAIC, or Define-Measure-Analyze-Improve-Control. DMAIC can be described as follows:

	PRIVATE
D 
	Define the goals of the improvement activity. At the top level the goals will be the strategic objectives of the organization, such as a higher ROI or market share. At the operations level, a goal might be to increase the throughput of a production department. At the project level goals might be to reduce the defect level and increase throughput. Apply data mining methods to identify potential improvement opportunities. 

	M 
	Measure the existing system. Establish valid and reliable metrics to help monitor progress towards the goal(s) defined at the previous step. Begin by determining the current baseline. Use exploratory and descriptive data analysis to help you understand the data. 

	A 
	Analyze the system to identify ways to eliminate the gap between the current performance of the system or process and the desired goal. Apply statistical tools to guide the analysis. 

	I 
	Improve the system. Be creative in finding new ways to do things better, cheaper, or faster. Use project management and other planning and management tools to implement the new approach. Use statistical methods to validate the improvement. 

	C 
	Control the new system. Institutionalize the improved system by modifying compensation and incentive systems, policies, procedures, MRP, budgets, operating instructions and other management systems. You may wish to utilize systems such as ISO 9000 to assure that documentation is correct. 


Champions and Sponsors

Six Sigma champions are high-level individuals who understand Six Sigma and are committed to its success. In larger organizations Six Sigma will be led by a full time, high level champion, such as an Executive Vice-President. In all organizations, champions also include informal leaders who use Six Sigma in their day-to-day work and communicate the Six Sigma message at every opportunity. Sponsors are owners of processes and systems who help initiate and coordinate Six Sigma improvement activities in their areas of responsibilities.

Master Black Belt 

This is the highest level of technical and organizational proficiency. 

1. Master Black Belts provide technical leadership of the Six Sigma program. Thus, they must know everything the Black Belts know, as well as understand the mathematical theory on which the statistical methods are based.

2.  Whenever possible, statistical training should be conducted only by Master Black Belts. 

3. Because of the nature of the Master’s duties, communications and teaching skills are as important as technical competence.

Black Belt 

1. Candidates for Black Belt status are technically oriented individuals held in high regard by their peers. They should be actively involved in the process of organizational change and development. 

2. Black Belt candidates will probably possess a background including college-level mathematics and the basic tool of quantitative analysis. Coursework in statistical methods may be considered a strong plus or even a prerequisite. As part of their training, Black Belts receive 160 hours of classroom instruction, plus one-on-one project coaching from Master Black Belts or consultants.

3. Successful candidates will be comfortable with computers. Six Sigma Black Belts work to extract actionable knowledge from an organization’s information warehouse. 

Green Belt 

1. Green Belts are Six Sigma project leaders capable of forming and facilitating Six Sigma teams and managing Six Sigma projects from concept to completion. 
2. Green Belt training consists of five days of classroom training and is conducted in conjunction with Six Sigma projects. 
3. Training covers project management, quality management tools, quality control tools, problem solving, and descriptive data analysis. 
4. Six Sigma champions should attend Green Belt training
Staffing Levels and Expected Returns

1. Mature Six Sigma programs, such as those of Motorola, General Electric,  AlliedSignal, average about one-percent of their workforce as Black Belts. 

2. Project teams are led by Green Belts, who, unlike Black Belts and Master Black Belts, are not employed full time in the Six Sigma program. 

3. After Six Sigma has been in place for three or more years, the number of former Black Belts tends to be about the same as the number of active Black Belts.

4. Estimated savings per project varies from organization to organization. Reported results average about US$150,000 to US$243,000. By completing 5 to 7 projects per year per Black Belt, the company will add in excess of US$1 million per year per Black Belt to its bottom line. 

5. For a company with 1,000 employees the numbers would look something like this:

Master Black Belts: 1

Black Belts: 10

Projects: = 50 to 70 (5 to 7 per Black Belt)

Estimated saving: US$9 million to US$14.6 million (US$14,580 per employee).

GE Six Sigma Philosophy

What is Six Sigma?


Six Sigma is a highly disciplined process that helps us focus on developing and delivering near-perfect products and services.  The central idea behind Six Sigma is that if you can measure how many "defects" you have in a process, you can systematically figure out how to eliminate them and get as close to "zero defects" as possible.

GE began moving towards a focus on quality in the late '80s. Work-Out®, the start of our journey, opened our culture to ideas from everyone, everywhere, decimated the bureaucracy and made boundaryless behavior a reflexive, natural part of our culture, thereby creating the learning environment that led to Six Sigma. Now, Six Sigma, in turn, is embedding quality thinking — process thinking — across every level and in every operation of our Company around the globe.


There are three key elements of quality: customer, process and employee. Everything we do to remain a world-class quality company focuses on these three essential elements. 

...the Customer Delighting Customers 

Customers are the center of GE's universe: they define quality. They expect performance, reliability, competitive prices, on-time delivery, service, clear and correct transaction processing and more. In every attribute that influences customer perception, we know that just being good is not enough. Delighting our customers is a necessity. Because if we don't do it, someone else will!
...the Process Outside-In Thinking 

Quality requires us to look at our business from the customer's perspective, not ours. In other words, we must look at our processes from the outside-in. By understanding the transaction lifecycle from the customer's needs and processes, we can discover what they are seeing and feeling. With this knowledge, we can identify areas where we can add significant value or improvement from their perspective.

...the Employee Leadership Commitment 

People create results. Involving all employees is essential to GE's quality approach. GE is committed to providing opportunities and incentives for employees to focus their talents and energies on satisfying customers.
All GE employees are trained in the strategy, statistical tools and techniques of Six Sigma quality. Training courses are offered at various levels:
· Quality Overview Seminars: basic Six Sigma awareness. 

· Team Training: basic tool introduction to equip employees to participate on Six Sigma teams. 

· Master Black Belt, Black Belt and Green Belt Training: in-depth quality training that includes high-level statistical tools, basic quality control tools, Change Acceleration Process and Flow technology tools. 

· Design for Six Sigma (DFSS) Training: prepares teams for the use of statistical tools to design it right the first time. 

Quality is the responsibility of every employee. Every employee must be involved, motivated and knowledgeable if we are to succeed.

To achieve Six Sigma quality, a process must produce no more than 3.4 defects per million opportunities. An "opportunity" is defined as a chance for nonconformance, or not meeting the required specifications. This means we need to be nearly flawless in executing our key processes. Six Sigma is a vision we strive toward and a philosophy that is part of our business culture.
Key Concepts of Six Sigma

At its core, Six Sigma revolves around a few key concepts. 

	PRIVATE
Critical to Quality:
	Attributes most important to the customer

	Defect:
	Failing to deliver what the customer wants

	Process Capability:
	What your process can deliver

	Variation:
	What the customer sees and feels

	Stable Operations:
	Ensuring consistent, predictable processes to improve what the customer sees and feels

	Design for Six Sigma:
	Designing to meet customer needs and process capability


Six Sigma focuses first on reducing process variation and then on improving the process capability.
Customers value consistent, predictable business processes that deliver world-class levels of quality. This is what Six Sigma strives to produce.

Motorola’s Six Sigma Concepts

Six Steps to Six Sigma

1. Identify the product you create or the service you provide.  In other words ... WHAT DO YOU DO?

2. Identify the Customer(s) for your product or service, and determine what they consider important.  In other words ... WHO USES YOUR PRODUCT AND SERVICES?

3. Identify your needs (to provide product/service so that it satisfies the Customer).  In other words ... WHAT DO YOU NEED TO DO YOUR WORK?

4. Define the process for doing your work.  In other words ... HOW DO YOU DO YOUR WORK?

5. Mistake-proof the process and eliminate wasted efforts.  In other words ... HOW CAN YOU DO YOUR WORK BETTER?

6. Ensure continuous improvement by measuring, analyzing and controlling the improved process from Step #5.  In other words ... HOW PERFECTLY ARE YOU DOING YOUR CUSTOMER-FOCUSED WORK?

I was on board at Motorola when they conceived the 6 sigma concept(s) (1985) and actually wrote the very first six sigma software. I believe the most useful part is the concept of Six Sigma is design margins. I worked directly with the late Bill Smith and others to develop software to meet Motorola's Six Sigma Concepts.

Six Sigma Statistics

A variation of the process is measured in Std. Dev, (Sigma) from the Mean. The normal variation, defined as process width, is +/-3 Sigma about the mean.

Approximately 2700 parts per million parts/steps will fall outside the normal variation of +/- 3 Sigma. This, by itself, does not appear disconcerting. However, when we build a product containing 1200 parts/steps, we can expect 3.24 defects per unit (1200 x .0027), on average. This would result in a rolled yield of less than 4%, which means fewer than 4 units out of every 100 would go through the entire manufacturing process without a defect.

For a product to be built virtually defect-free, it must be designed to accept characteristics which are significantly more than +/- 3 sigma away from the mean. 

It can be shown that a design which can accept TWICE THE NORMAL VARIATION of the process, or +/- 6 sigma, can be expected to have no more than 3.4 parts per million defective for each characteristic, even if the process mean were to shift by as much as +/- 1.5 sigma.  

In the same case of a product containing 1200 parts/steps, we would now expect only  0.0041 defects per unit (1200 x 0.0000034). This would mean that 996 units out of 1000 would go through the entire manufacturing process without a defect. To quantify this, Capability Index (Cp) is used.

A design specification width of +/- 6 Sigma and a process width of +/- 3 Sigma yields a Cp of 12/6 = 2. However, as shown in (see chart #4), the process mean can shift. When the process mean is shifted with respect design mean, the Capability Index is adjusted with a factor k, and becomes Cpk. Cpk = Cp(1-k).

The k factor for +/-6 Sigma design with a 1.5 Sigma process shift:

1.5/(12/2) or 1.5/6 = 0.25 and the Cpk = 2(1- 0.25)=1.5

This is indeed just the tip of the proverbial iceberg, and when I worked at Motorola, we had many, many classes that dealt with a larger concept. Some of these classes I took were:

Achieving Six Sigma 

Manufacturing Cycle Management 

SPC 

Understanding +/- 6 Sigma 

Design For Manufacturability 

Developing Quality Software 

Getting from +/- 3 sigma to +/- 6 sigma is a whole other ball game. It can't be done over night. Furthermore, one needs to use all the Six Sigma concepts together to make it work.

PRIVATE
Six Sigma Strategies: Creating Excellence in the Workplace

by Mario Perez-Wilson
A true Six Sigma organization produces not only excellent product but also maintains highly efficient production and administrative systems. During the last decade, numerous articles have explained the Six Sigma quality program but few have proposed a standard, systemic approach for implementing it. Yet the program's benefits are substantial and worth pursuing.

Implementing a Six Sigma program in manufacturing means more than delivering defect-free product after final test or inspection. It also entails concurrently maintaining in-process yields around 99.9999998 percent, defective rates below 0.002 parts per million and virtually eradicating defects, rework and scrap. Other Six Sigma characteristics include operating processes under statistical control, controlling input process variables -- rather than the usual output product variables -- maximizing equipment uptime and optimizing cycle time.

In administrative processes, Six Sigma may mean not only the obvious reduction of cycle time during production but, more importantly, optimizing response time to inquiries, maximizing the speed and accuracy with which inventory and materials are supplied, and foolproofing such support processes from errors, inaccuracies and inefficiency.

Because Six Sigma in essence means overall excellence, implementing it requires more than simply explaining what Six Sigma means and expecting everyone to begin doing it immediately. Such an approach leaves numerous questions unanswered, directions undefined and everybody -- particularly those inexperienced with the concept -- scrambling to invent their own version of the program. The inevitable free-for-all that ensues yields all too few successes, lowers the program's acceptance rate and endangers its very existence.

Obviously, a strategy outlining the necessary elements for a successful Six Sigma quality program would be preferable. The following approach will help organizations interested in implementing such a program. 

The Six Sigma challenge

Once an organization decides to implement a Six Sigma program, it must impart the challenge to every employee. This includes not only people close to production -- where indexes and measurements are relatively easy to implement on physical processes -- but also administrative and service providers.

Through an executive directive, the organization establishes its Six Sigma challenge, vision, customer satisfaction promise, goal and new measurement indexes. The directive distinguishes between former business policies and the new challenge of working toward excellence. It establishes a common goal for all employees in the organization: reduce variability (i.e., standard deviation) in everything they do. The directive requires all employees to participate in a day-long course outlining the "Five W's" of Six Sigma. This course explains the who, what, where, why and when of the organization's new way of doing business.

In a Six Sigma organization, employees assess their job functions with respect to how they improve the organization. They define their goals, or the ideal of excellence in their roles, and quantify where they are currently -- their status quo -- with respect to these ideals. Then they work to minimize the gap and achieve Six Sigma by a certain date. 

Individuals in the finance department, mail room, human resources, purchasing and everywhere else also are challenged to achieve Six Sigma in everything they do, cumulatively bringing excellence to the organization as they achieve individual excellence in their jobs.

For an organization to reach Six Sigma successfully, the program must define a standard approach. If the approach is left undefined, too many individuals will spend too much time engineering and reengineering it. Standardizing a methodology to achieve Six Sigma allows individuals to focus on reducing the standard deviation within their individual projects rather than obsessing over method. It also establishes a common approach that speeds up the execution of all Six Sigma improvement projects.

This standardization creates a common language and a common cause among all employees. Many organizations implementing quality programs become mired in arguments and disagreements over methods and never move forward. A Six Sigma program, by contrast, focuses on reducing variability and reaching excellence.

Establishing a quality goal 

An important aspect of the Six Sigma program is total process characterization, which involves optimizing all manufacturing processes to a very high Cp and Cpk value. TPC is a systematic approach for characterizing, optimizing and controlling a process; achieving a high Cp and Cpk value marks a team's success in reaching Six Sigma. 

An organization must establish a Cp and Cpk goal. It should be tied with the organization's quality goal, which is established throughout the organization by an executive directive.

The quality goal should not be zero defects, by default an impossibility and simply unreasonable. Rather, the organization should set a value, such as 0.002 parts-per-million defective (plus or minus six sigma), 3.4 parts-per-million defective (4.5 sigma shifted) or some other challenging but achievable value. 

It usually takes a team working a few hours a week for a few months to characterize a machine or process. Characterizing all processes in a manufacturing site usually takes continuous effort for a few years. During that period, an organization must invest its resources, time and money. A five-year plan mapping the organization's progress from its present state to Six Sigma is necessary.

To keep the program focused, scheduled and running in a timely manner, the five-year plan should identify teams and their members as well as schedule processes and machines. The five-year plan itself should be reviewed annually. At this stage, it may prove helpful to hire a consultant. This person would train, facilitate, coach and guide organizations as they develop a Six Sigma program; assist in planning and managing process characterization studies; and oversee the program's implementation.

When deciding the order in which process steps or operations should be scheduled for process characterization, it helps to rank the steps according to their impact on the product's final characteristics. Such a process might proceed as follows:

Form a team of process and product engineers, as well as product managers.

Identify all the process steps for a particular product line.

Review each process step, starting with the first one.

Identify all the response variables within each process step.

Classify each step as critical (c), major (M) or minor (m) with respect to its impact on the product's final characteristics.

Once all the process steps are classified, schedule them into the five-year plan, first scheduling the critical, then the major and, finally, the minor process steps.

Team presentations and documentation

A Six Sigma program requires a review, as well as an audit, to make sure everything progresses as planned. During a presentation held each month, teams report on the progress of their process characterizations and/or improvement studies. Teams follow standard formats for quick, direct and efficient presentations. The presentations should emphasize data, which is as important as the teams' conclusions. Teams should describe their progress, roadblocks, milestones, needs and findings.

External and internal organization experts are invited to attend these presentations. The team shares the knowledge it acquired with attendees, which enhances learning and experimenting. Managers provide support and commitment, keeping the team focused on the organization's objectives. After hearing attendees' comments, the team decides on a project's direction.

Award recognition and TPC competition

To recognize teams and promote interest in the quality goal, management should present an award to each team member who successfully completes a process's full characterization (i.e., achieves Six Sigma). The award comprises three things: a plaque and attachment, a pin and nomination in the TPC competition. The award plaque should be designed so that attachments for each completed project can be added.

Once a year, all teams whose projects have achieved Six Sigma participate in the TPC competition. Teams present their projects, their approaches and their improvements. Judges from within the organization assess the teams' roles and improvements to ensure they meet evaluation criteria. Through a process of elimination, they select a winning team. 

In this event, employees see firsthand the organization's commitment to quality, improvement and efficiency. The TPC competition encourages empowerment through demonstration and action. The winning team becomes that year's TPC competition winner and receives some form of compensation, such as an extra week of paid vacation.

Creating companywide excellence

Nontechnical processes within, say, the purchasing or finance departments, are considered invisible processes because their elements are not physical or tangible like those in production. Due to their intangibility, nontechnical processes are difficult to define, measure, quantify and optimize to Six Sigma levels.

Nevertheless, a methodology for optimizing nontechnical processes to Six Sigma levels also should be standardized throughout the organization. This methodology should include process delineation, index measurement generation, data collection for quantifying the process, a structured gap-minimization strategy for performing statistical analysis (most likely, using nonparametric statistics) and to demonstrate significant improvement toward Six Sigma.

The Six Sigma quality program has a rightful place in the overall organization, but particularly in manufacturing. When properly implemented, the program reduces inefficiencies and produces very high yields and returns. This requires proper planning and implementation. All too often, with resources limited and attention to detail lacking, the organization's vision falls short of expectations, and the program stumbles along or is summarily terminated.

Given the substantial investment -- and the potentially substantial rewards -- a Six Sigma program warrants a long-term vision and commensurate attention and resources. Developing a cohesive and comprehensive strategy for implementing Six Sigma only increases the likelihood of a company achieving this worthwhile goal.

Six Sigma Survey: Breaking through the Six Sigma hype

by Dirk Dusharme 

Six Sigma 

Motorola's Robert Galvin came up with it and breathed life back into the company, snagging a Baldrige Award in the process. Larry Bossidy rebooted AlliedSignal with it and then sold General Electric's Jack Welch on it. GE then made Six Sigma front-page news. Next, Mikel Harry, one of the original Motorola Six Sigma gurus, packaged it, hyped it, tried to trademark it, put a cowboy hat and spurs on it, and partnered (and then unpartnered) with ASQ on it, all while making a lot of money from it. 

Notwithstanding its 15-year history and the usual hype that comes with any concept promising organizations huge bottom-line benefits, the number of companies actually using Six Sigma appears to be quite small. Moreover, the perceptions within the quality industry of Six Sigma methodology vary greatly. 

So what's the story behind the hype? Is there really some muscle in the methodology, or is Six Sigma simply, as many believe, PR-enhanced total quality management? In this, our first Six Sigma survey, we attempt to shed some light on these questions. Quality Digest randomly selected and contacted about 4,300 of our 75,000 readers, nearly all quality professionals, and asked them to provide us with both their perceptions of Six Sigma and, if they had experience with it, the results of their experience. We also contacted about 200 readers who we know are directly involved in Six Sigma programs. We hope the survey results, combined with commentary by a few of the most respected Six Sigma consulting companies and experts, will provide an element of reality to the Six Sigma phenomenon. 

	PRIVATE


PRIVATE
Six Sigma's Impact*

	Six Sigma has significantly improved my organization's profitability. 

	Agree
	71%

	Disagree
	15%

	Neither 
	14%

	
	

	Six Sigma has significantly improved job satisfaction at my organization. 

	Agree
	49%

	Disagree
	22%

	Neither 
	29%

	
	

	Six Sigma has significantly improved customer satisfaction at my organization. 

	Agree
	59%

	Disagree
	14%

	Neither
	27%

	
	

	*Asked only of respondents whose companies have a Six Sigma program in place 


Not for little guys 

Given the multitude of Six Sigma articles in the mainstream press and the number of consultants who offer Six Sigma training, one might think that everyone is jumping on board. But among our respondents, only a small number of companies have implemented a formal Six Sigma program, and the vast majority of those are units of large corporations. Of the 280 respondents included in our survey, only 73 have a Six Sigma program in place. Nearly 90 percent of those work for divisions of larger organizations, with 60 percent being part of organizations with more than 10,000 employees. This might be attributable to the methodology having started in a giant corporation, Motorola, and then migrating to other giants, such as GE, AlliedSignal and Texas Instruments--behemoths benchmarking from each other. But Six Sigma consultants point to more practical reasons that Six Sigma has been embraced largely by big organizations. 

For one, the larger the company and bureaucracy, the more likely are the areas for improvement. "GE had a sea of waste/opportunity," points out Greg Brue, president and CEO of Six Sigma Consultants, which has worked with GE, Tenneco Automotive, AlliedSignal and others. Because Six Sigma methodology is dependent upon identifying concrete areas for improvement that directly affect the bottom line, the more numerous or glaring the problem areas, the easier it is to launch a successful Six Sigma program, he explains. 

Also--and this may be the primary factor--small companies might have a more difficult time effectively implementing Six Sigma, says Thomas Pyzdek, a Quality Digest columnist and Six Sigma consultant. "With Six Sigma, you're asking for a commitment to an infrastructure," he explains. "Black Belts [the work horses of a Six Sigma program] are rotating full-time positions. We say that Black Belts should make up about 1 percent of a company's employment; of course, the company works up to this. But, by virtue of the fact that Six Sigma requires this sort of commitment, small businesses would have a hard time doing it." Pyzdek estimates that companies with fewer than 500 employees would struggle with implementation. 

"You need the critical mass [afforded by a large company] to assign that type of full-time personnel," agrees John Kullmann, director of marketing at Six Sigma Qualtec, one of the original two firms to spin off of Motorola's Six Sigma program. And although it's not impossible for a small company to do this, 

Kullmann adds that companies with fewer than 500 employees would certainly have to use a different approach. "Traditionally, a company dedicates people for the Six Sigma program," says Kullmann. "At a smaller company, those responsible for implementing Six Sigma might have to do so as an adjunct to their current duties--Six Sigma becomes just another hat they wear." 

Slow adoption 

Although the Six Sigma methodology has been around for 15 years or so, almost two-thirds (62%) of our surveyed companies that have been using Six Sigma have been doing so for less than two years. This figure might not be surprising. Six Sigma, which was indeed a topic of discussion among quality professionals well before, didn't receive serious publicity until GE's Welch made headlines in 1998 with reports of his company's $350 million in Six Sigma-related savings. 

"As more and more began to see the results at GE, other companies began to adopt it," explains Kullmann. "Although GE wasn't the first firm to adopt Six Sigma, it was the most visible." Once GE reported millions of dollars (which later grew into more than $1 billion) in Six Sigma-related savings, it didn't take long for other large companies to take up the Six Sigma torch. 

Is it worth the effort? 

The answer to this question, according to our respondents, is an unequivocal yes. Although the survey contained a lot of grumbling over the implementation and support of Six Sigma, the results--as reported to us--speak for themselves. Of the 48 respondents who answered the question, 38 reported process improvements and savings; the other 10 either hadn't completed projects, had programs that were floundering because they lacked management support, or didn't have figures yet. The sidebar on page 30 outlines some of these savings. 

Is it the only way to get things done? 

Although stories of tremendous Six Sigma results point to the effectiveness of the methodology, this doesn't mean that Six Sigma methods are the best option for every problem. Despite the fact that nearly one-third (31%) of those with Six Sigma programs answered in the affirmative to the statement, "Six Sigma is always the best methodology to apply to a project," our consultants strongly disagree. 

Six Sigma is not a magic bullet, says Pyzdek, who reports having seen numerous companies trying to apply the methodology where it doesn't make sense to. "I see it being applied wall-to-wall, and that's wrong," he says. "For instance, if you have an R&D department, I would apply it to the development part but never to the research part. Six Sigma is methodical and organized. Research is sloppy, chaotic and disorganized. You would kill the creativity of research if you tried to apply Six Sigma there." 

Generally, for Six Sigma to work, there needs to be a problem statement, adds Brue. A general objective won't cut it. "If it's got defects and waste, there is nothing better than Six Sigma, even for something like cycle time," he explains. "You can turn cycle time into a defect and use Six Sigma to reduce it. One thing that we see happen a lot is that people want to, say, consolidate their plant. You don't need Six Sigma for that. That's a management decision. Just do it." 

	PRIVATE


PRIVATE
Using Six Sigma Tools

	With Six Sigma, you use whatever tools are necessary to get the job done.

	Agree
	81%

	Disagree
	13%

	Neither 
	6%

	
	

	Six Sigma tools are the same as total quality management tools. 

	Agree
	36%

	Disagree 
	57%

	Neither 
	7%

	
	

	Six Sigma uses too many tools.

	Agree
	16%

	Disagree
	72%

	Neither
	12% 

	
	

	The complexity of the Six Sigma methodology varies with the complexity of the project.

	Agree
	84%

	Disagree
	16%

	Neither
	0%


I've got three words for you: management, management, management. For Six Sigma to work, management has to be behind it 100 percent, according to both our survey results and expert commentators. 

"The most important element is leadership's commitment to the cause--commitment with teeth," confirms Brue. "Leadership that shows up at Six Sigma meetings. Leadership that takes time out of their schedules to participate." 

For our survey, we looked at management support in a couple of different ways. First, we had a general statement, "Management fully supports our Six Sigma program," to which three-quarters (77%) of our respondents with Six Sigma programs agreed, with half (51%) replying "strongly agree." 

However, if we look at management support in terms of training, time and resources, the results show a different picture. One-third (35%) said that they could have used more training prior to starting Six Sigma, 44 percent said they weren't given enough time to complete Six Sigma projects, and nearly half (48%) indicated that they didn't have enough resources to properly implement Six Sigma projects. 

What about tying employee promotions to Six Sigma certification, as GE has and 40 percent of our responding Six Sigma companies do? Does that kind of management support show a little too much "teeth"?  "I was there when Welch made that announcement, and people were really angry," recalls Brue. "But, these are problem-solving skills, and I think this is a good thing. You should have a minimum skill set." 

"Should it be a qualifying factor?" asks Kullmann. "Sure. It certainly shouldn't be the only factor, and I don't think GE bases promotions purely upon whether a person is Six Sigma-certified or not." In fact, GE requires Six Sigma training of only those employees who are on a management track. But such a move might be key to ensuring that Six Sigma is taken seriously at all levels, he adds. 

"GE does a lot of things I disagree with," says Pyzdek. "The company ranks employees, for instance. And for all the reasons [W. Edwards] Deming talked about, that's wrong. It's hard to argue with success, but I think a lot of what GE does is heavy-handed. On the other hand, it certainly sends a message that you are to get on board or get out. If a company intends to use Six Sigma, then their people do need to know how to use it." 

Déjà vu all over again? 
In creating Six Sigma, have we simply reinvented the wheel? Most (57%) of our readers said no, Six Sigma tools are not the same as TQM tools. Our consultants, as might be expected given their line of work, agreed. This debate will probably rage on until the next best thing comes along, but, meanwhile, here is how the debate shakes out: 

In short, TQM proponents argue that--properly implemented--TQM could achieve the same results as Six Sigma. Six Sigma proponents argue that, although Six Sigma utilizes most, if not all, of TQM's tools, it has a much more narrowly defined objective: money! Six Sigma advocates claim that TQM's weakness is that the initial motivation for TQM projects is to improve quality not to make or save money. There are times when these two objectives are not mutually compatible, our consultants argue. 

"Six Sigma has a much stronger project focus," says Kullmann. "It's not quality for quality's sake. It has a return on investment. It's all hard-number-based, as opposed to 'soft' numbers. I don't think the tools are revolutionary; its application is the bigger issue." 

TQM provides a good base, asserts Brue, but there is a clear distinction between TQM and Six Sigma: tracking the money saved. "If you asked some of the TQM companies how much money they saved, they couldn't tell you. But with Six Sigma, you track it project by project," says Brue. 

Pyzdek and Brue also point out that TQM doesn't require a workforce dedicated to attacking issues. 

Adding it up 

Summarizing what our survey results and our experts tell us, here is the bottom line on Six Sigma: If yours is a small company with fewer than 500 employees, or maybe even fewer than 1,000 employees, Six Sigma probably isn't for you. Although implementation might be possible, it might require more resources than a small company can spare. 

Because it relies so heavily on management support, hard dollars (GE invested more than one billion dollars in its Six Sigma infrastructure), time allotment, training and brain resources (does your in-house statistical guru have time to answer questions for your Six Sigma neophytes?), Six Sigma won't work for companies with tight pockets or in which management's attention span to quality initiatives is measured in weeks rather than months or years. 

Beware of the hype. Six Sigma doesn't solve all problems and it shouldn't be applied in all situations. But, if it's a measurable, methodical process that you are trying to improve in order to get bottom-line results, Six Sigma might be the ticket. Done properly, Six Sigma does generate amazing results. And the people with Six Sigma experience with whom we've spoken to gush over it. Talking to a Six Sigma believer is almost like talking to a Demingite--they're both completely sold. 

As for the "it's the same as TQM" thing, Quality Digest has been following quality initiatives for 20 years, and here's our take: Use common sense. Whatever you're doing, whatever you call it, if it's producing measurable bottom-line results and your customers are banging at your door to get at your product and not your throat, you're probably on the right track. 

Six Sigma Academy

Comments from Daniel T. Laux  on History 

President, Six Sigma Academy

On behalf of Six Sigma Academy, I would like to take this opportunity to clarify the evolution of six sigma since this seems to be a lively topic of conversation among many practitioners (even cartoonists!) these days. 

The roots of six sigma as a measurement standard can be traced back to Carl Frederick Gauss (1777-1855) who introduced the concept of the normal curve. Six sigma as a measurement standard in product variation can be traced back to the 1920's when Walter Shewhart showed that three sigma from the mean is the point where a process requires correction. 

Many measurement standards (Cpk, Zero Defects, and so on) later came on the scene but credit for coining the term "six sigma" goes to a Motorola engineer named Bill Smith.

In the late 1970's, Dr. Mikel Harry, a senior staff engineer at Motorola's Government Electronics Group (GEG), began to experiment with problem solving through statistical analysis. Subsequently, Dr. Harry began to formulate a method for applying six sigma throughout Motorola. His work culminated in a paper titled "The Strategic Vision for Accelerating Six Sigma Within Motorola." He was later appointed head of the Motorola Six Sigma Research Institute and became the driving force behind six sigma. 

Dr. Mikel Harry and Richard Schroeder, an ex-Motorola executive, were responsible for creating the unique combination of change management and data-driven methodologies. They had the charisma and the ability to educate and engage business leaders such as Bob Galvin of Motorola, Larry Bossidy of AlliedSignal (now Honeywell), and Jack Welch of GE. Together, Harry and Schroeder elevated six sigma from the shop floor to the boardroom with their drive and innovative ideas regarding entitlement, breakthrough strategy, sigma levels, and the roles for deployment of Black Belts, Master Black Belts, and Champions. 

Our contribution was the unique combination of business leadership plus quality and process improvement tools and techniques which made it possible for leaders to recognize the value of six sigma, not just as a tool for operational efficiency, but as an enterprisewide business strategy with direct bottom line impact. 

About The Author
Mr. Laux is president of Six Sigma Academy. Prior to being named president in June 2000, Mr. Laux served as Sigma Consultants' Chief Operating Officer, and served as Six Sigma Academy's financial advisor since 1994. Preceding his tenure at the Academy, Mr. Laux spent 11 years with Merrill Lynch's Private Client Group, serving in numerous advisory positions. Mr. Laux is a graduate of Arizona State University with a Bachelor of Science degree in Finance.

Critique of Six Sigma

Deming web site discussion board

Subject: six sigma 

· From: Terry Peterson  

· Date: Thu, 11 May 2000 21:54:22 +0100 

Note:  Terry Anderson requested help on what Six Sigma was.  Below is a summary of the responses.  He did not  acknowledge all the contributions in his summary compliment.

SUMMARY OF RESPONSES

First and foremost Six Sigma is a BUSINESS.  

The Six Sigma Academy in Scottsdale, Ariz., is run by former Motorola quality experts Mikel Harry and Richard Schroeder, who rope steers in their spare time and pose for

publicity pictures in cowboy hats and boots.  Their fees start at $1million per corporate client.  It's expensive to implement, so it has been a large-company trend.  

Most people responded that there is not an affordable way to learn Six Sigma well without attending "THE ACCADIMY."  This explains why I couldn't find any books that explain what six sigma is and how to do it; and why Harry's books and articles are heavy on promoting benefits and light on details.  They aren't about to give the store away!  

ASQ has decided to make Six Sigma training affordable to small and midsize ompanies.  But even though trainees from different companies are grouped together, it still costs $35,000 to $40,000 a person. Despite this, there's a waiting list.

Six sigma does indeed have an attractive message for CEO's – save millions on the bottom line.  Put the resources in place, get the people trained up and they'll big savings in waste reduction and efficiency gains.  About 30 companies have embraced Six Sigma including Bombardier, ABB (Asea Brown Boveri) and Allied Signal.  But it's capturing widespread attention because of two heavyweight disciples: CEOs Jack

Welch of GE and Bossidy of AlliedSignal.  They are arguably the most influential executives in business today; they talk to each other on the phone weekly and encourage their employees to share Six Sigma discoveries between companies. 

What is it?

I was stuck for info.  However, it turns out that two guys from my client had been trained as black belts in mid 90's, although they hadn't been able to make much use of it.  So, I was able to study their material in depth, and I was able to confirm that Six Sigma uses standard statistics, process management and continual improvement techniques in a nicely packaged, well promoted marketing proposal.  

First up, it is NOT Deming based: there is no concept of System of Profound Knowledge; despite the heavy doses of statistics, spc and process behaviour charts are

relegated to process monitoring; and a major element uses Juran's

breakthrough strategy for quality improvement projects.  

In his current QP articles, Harry says "In most cases, what we see is alphabet soup--a wide array of programs and initiatives that may or may not work consistently toward the same end by the same means.   We see a cornucopia of well-intended and sometimes disconnected interventions struggling to coexist under one corporate umbrella…….  In other words, while the people in charge of the processes and operations of the

company are focused on the real expectations of the customer, the company's executives are focused on the real and perceived economic needs of the business.   While both factions are trying to achieve their aims independently, often there are mismatches among the customers' needs, the needs of the provider and the inherent capability of the systems by which these needs are aligned, connected and improved…….  

The crux of the issue is that the business of making profits has been too large for any one specific management intervention.   Although useful initiatives have been present for a long time, and although they have seemed perfect on paper, they have never functioned as an integrated whole.   We have lacked a holistic focus, an approach that could align and leverage the various initiatives in a harmonious and simultaneous

manner.  Dead right Mikel!  (However, we already have an holistic framework - it's

called Deming’s System of Profound Knowledge).

He goes on, "We at the Six Sigma Academy believe our new definition of quality can provide the organising focus the quality movement needs…..Six Sigma, focuses concurrently on all elements of the matrix, moving a company toward entitlement in all dimensions of business.  Via the Breakthrough Strategy, Six Sigma brings the entire mosaic of the matrix under one umbrella.   In this way it provides a complete framework for balanced and profitable corporate turnaround".   

Problems with the Packaging of Six Sigma

Good words but, on closer inspection, six sigma in action doesn't match this rhetoric.  Nice packaging and good promotion do not add up to add up to a soundly-based philosophical framework for running an organization. The training concentrates on advanced statistical methods that demand a relatively high degree of mathematical ability.  It depends on measureables attained to keep it alive in the eyes of the top level

management, to keep it interesting to the people affected by it, and to sustain the "priestly caste" of the black belt.  The program is very intensive, one black belt likened it to 'drinking through a fire hose'. Most of it is surplus to requirements.

Harry outlines the basic framework of six sigma as;

· Highly visible top-down management commitment to the initiatives.

· A measurement system (metrics) to track the progress that are integrated into business strategy.  This weaves accountability into the initiatives and provides a tangible picture of the organization's efforts. 

· Successful six sigma efforts are supported with a framework of process

thinking

· Internal and external benchmarking of the organization's products, services, and processes.  This requires disciplined customer and market intelligence gathering.

· Six sigma projects must produce real savings

· Stretch goals to focus people on changing the processes by which the work gets done, rather than "tweaking" the existing processes.  This leads to exponential rates of improvement. 

· Educating all levels of the organization.  Without the necessary training, people cannot bring about breakthrough improvement. 

· Success stories to demonstrate how the Breakthrough Strategy is applied and the results. 

· Champions and Black Belts to promote the initiatives and provide the necessary planning, teaching, coaching and consulting at all levels of the organisation.

· Developing a breakthrough philosophy.

· Leaders support and reward initiatives and the improvement teams that carry them out

Again good words, but there are concerns about this in practice. Right from the start of six sigma training the 'bottom line' financial gain from projects is the key project driver.  Customer focus is of secondary importance; in the real world the first question the black

belts have to answer is "How much will this project save?".  Short term thinking does not provide long term benefits derived from improving processes by working with a customer on what their expectations are. 

One of the advantages advantage claimed for six sigma is its addition of resources, the corps of highly qualified business process improvement experts (the green, black, and master black belts) who wield the tools needed to achieve the enterprise's strategic objective.  Expensive to train (up to US$30,000 per belt) and deployed for the medium to long-term, these highly motivated and skilled individuals focus on corporate sponsors (for the leverage required to overcome resistance to change, obtain additional resources, and align strategic objectives), make sure that the right metrics are identified, and continually signpost progress to cement-in both corporate and front-line commitment.  

Six sigma programs call for "the best people" to be trained as black belts.   However respondents cite  two issues with this:

· Quality improvement is made to seem difficult and the prerogative of the expert.  This seems to miss the notion that reducing variation ought to be the job of everyone.  The Japanese feel that most workers are capable of learning what is needed to ensure quality and continuous improvement at the line worker level and expect they will study and analyse the quality control process on their own initiative.  I believe this to be consistent with Dr. Deming's and Shewhart's opinion as to the learning abilities of the "willing workers."  

· Most quality improvement requires consistent application of basic approaches.  Most black belts when interviewed will readily admit that over 90% improvements are achieved with about 20% of the content of the training.  This is very wasteful  "Where six sigma programs are being effective they tend to be in companies with very directive cultures.....some 'master' black belts are reporting spending as much as 60% of their

time on collecting and reporting project data.  The bigger drawback, however, is that the moment the management stop driving, all improvement

stops"

1.5 Six Sigma Shift

In my original query, I asked about the 1.5 sigma shift, or the idea that 6sigma actually equals 4.5 sigma.  No one was able to cite evidence for this.  It seems to be based on a concept of process drift and/or short-term vs. long-term limits.  If this makes sense in your system, then it might have some value.  Most respondents did not accept it.

I also had difficulty with the relevance of 6 or 4.5 sigma.  

Matching the voice of the customer to the voice of the process is an obvious need.  But, how you attach a sigma value to customer entitlement seems to me a mind-boggling concept.  Deming said, "It is necessary to innovate, to predict the needs of customers, to give them more".  In other words, don't just meet today's perceived needs, continually strive to improve everything, always.

One respondent reported Don Wheeler's comments on six sigma, "Although Six Sigma is obviously based on and derived from the area under a normal curve, it is used as a communications metric, and not a scientific one. It's a way to express the approximate aggregate capability of a process. Understanding it that way requires that you … add a new definition for 'sigma' to your vocabulary, but once you do that, it actually becomes a

… useful communications vehicle.  "It is unfortunate that they used the word 'sigma,' because it has such precise meanings in the statistical world (or not, depending upon whom you read)." 

Does it work?  

From the responses, the answer is, "it depends".  It probably has utility in areas that involve multi-component assembly, such as advanced electronics.  This may explain why GE, Allied Signal, Motorola, et al, have got mileage from it.  However, others report that some companies have realised after several years application of six sigma that their customers are not seeing the benefits and are becoming irritated by the constant publicity. 

Is the cost justified?  

Those who make their living by training Six Sigma are not going to stand up and say that it does not provide value. My view is that some organizations may be able to achieve the short term cost savings and justify the cost of training the multi-color belts.

Long term; the jury is still out. There remains one outstanding issue.  Six sigma is essentially predicated on existing in today's Anglo-Saxon, (i.e. British/American),

management model.  It says, "carry on as you are, and we will show you how to further improve the bottom line".  One of my favourite papers (TQM's Challenge to Management Theory and Practice, Grant, Shani and Krishnan, Sloan Management Review. Winter 1994) suggests that the new management theories cannot be grafted piece-meal onto existing structures, it requires full-scale organisation change, In Deming terms, 'transformation'. Myron Tribus says that most of the alphabet soup of quality initiatives; ISO-9000, MBNQA, EFQM Excellence Model, etc, can have real value, if they are implemented through a deep understanding of System of Profound Knowledge.  The thinking process involved in this understanding means that management simply has transform the way they run the organisation.  Six sigma's attempt to eschew this, means that it will inevitably be seen as yet another business fad, nonetheless profitable for those selling it.

I hope this closes the discussion

Six Sigma Black Belt Curriculum and Body of Knowledge

Education is a key component of your Six Sigma initiative. Below is a recommendation of what should be included in your training, whether conducted in-house or by a third-party consultant. 

	Overview

	· Overview of Six Sigma 

· DMAIC Methodology Overview 

· Financial Benefits of Six Sigma 

· The Impact of Six Sigma to The Organization 

· The Six Sigma Language

	Define

	· Project Management 

· Project Definition 

· Project Charter 

· Developing a Business Case 

· Chartering a Team Defining Roles and Responsibilities 

· Gathering Voice of the Customer, Support for Project 

· Translating Customer Needs into Specific Requirements (CTQs) 

· SIPOC Diagram 

· Define Phase Review

	Measure

	· Process Mapping (As-Is Process) 

· Data Attributes (Continuous Versus Discrete) 

· Defining Metrics 

· Measurement System Analysis 

· Gage Repeatability and Reproducibility 

· Data Collection Techniques 

· Calculating Sample Size 

· Data Collection Plan 

· Understanding Variation 

· Measuring Process Capability 

· Calculating Process Sigma Level 

· Rolled Throughput Yield 

· Visually Displaying Baseline Performance 

· Statistical Software Training 

· Measurement Phase Review

	Analyze

	· Visually Displaying Data (Histogram, Run Chart, Pareto Chart, Scatter Diagram) 

· Detailed (Lower Level) Process Mapping of Critical Areas 

· Value-Added Analysis 

· Cause and Effect Analysis (a.k.a. Fishbone, Ishikawa) 

· Affinity Diagram 

· Data Segmentation and Stratification 

· Correlation and Regression (Linear, Multiple) 

· Process Performance (Cp, CpK, Pp, PpK, CpM) 

· Short Term Versus Long Term Capability 

· Non-Normal Data Distribution Transformations 

· Central Limit Theorem 

· Goodness of Fit Testing 

· Hypothesis Testing 

· Analysis of Variance (ANOVA), 

· Two Sample T-Tests, Chi Squared Test 

· Design of Experiments (DOE) - Full, Fractional Factorials 

· Verification of Root Causes 

· Determining Opportunity (Defects and Financial) for Improvement 

· Project Charter Review and Revision 

· Statistical Software Training 

· Analyze Phase Review

	Improve

	· Brainstorming 

· Multi-Voting

·  Process Simulation 

· Quality Function Deployment (House of Quality) 

· Selecting a Solution 

· Failure Modes and Effects Analysis (FMEA) 

· Poka Yoke (Mistake Proofing Your New Process) 

· Piloting Your Solution 

· Implementation Planning 

· Statistical Software Training 

· Culture Modification Planning For Your Organization 

· Improve Phase Review

	Control

	· Assessing The Results of Process Improvement 

· Statistical Process Control (SPC) 

· Rational Subgrouping 

· Establishing Process Standards for Inputs, Process and Outputs 

· Developing a Process Control Plan 

· Documenting the Process Statistical Software Training 

· Control Phase Review


DMAIC Versus DMADV

We know that everything in business is a process, right? Sales people have a list of companies and contacts that they work in a certain fashion to produce a sale, production receives an order and schedules the manufacturing, the product is built, packaged, shipped and invoiced. When the packing department has a problem with their process, though, should they fix it with a DMAIC or DMADV (also referred to as DFSS) type project?

The Similarities of DMAIC and DMADV


Let's first look at the DMAIC and DMADV methodologies and talk about how they're alike. DMAIC and DMADV are both: 

· Six Sigma methodologies used to drive defects to less than 3.4 per million opportunities. 

· Data intensive solution approaches. Intuition has no place in Six Sigma -- only cold, hard facts. 

· Implemented by Green Belts, Black Belts and Master Black Belts. 

· Ways to help meet the business/financial bottom-line numbers. 

· Implemented with the support of a champion and process owner.

The Differences of DMAIC and DMADV
DMAIC and DMADV sound very similar, don't they? The acronyms even share the first three letters. But that's about where the similarities stop.

DMAIC = incremental process improvement 

	PRIVATE
DMAIC
	Define
Measure
Analyze
Improve
Control
	· Define the project goals and customer (internal and external) deliverables 

· Measure the process to determine current performance 

· Analyze and determine the root cause(s) of the defects 

· Improve the process by eliminating defects 

· Control future process performance


When To Use DMAIC
The DMAIC methodology, instead of the DMADV methodology, should be used when a product or process is in existence at your company but is not meeting customer specification or is not performing adequately.

DMADV = methodology improvement

	PRIVATE
DMADV
	Define
Measure
Analyze
Design
Verify
	· Define the project goals and customer (internal and external) deliverables 

· Measure and determine customer needs and specifications 

· Analyze the process options to meet the customer needs 

· Design (detailed) the process to meet the customer needs 

· Verify the design performance and ability to meet customer needs


When To Use DMADV
The DMADV methodology, instead of the DMAIC methodology, should be used when: 

· A product or process is not in existence at your company and one needs to be developed 

· The existing product or process exists and has been optimized (using either DMAIC or not) and still doesn't meet the level of customer specification or six sigma level

"I Thought it was a DMAIC, But it Turned Out to be a DMADV!"
Occasionally a project is scoped as a DMAIC for incremental process improvement when it really required a DMADV methodology improvement. And it was a month into the project that you realized this! Don't be discouraged about the work you put into the DMAIC because 1) it's happened to more businesses than just yours, 2) you understand the process at a much greater detail than you did initially, and 3) you were able to practice not just DMAIC skills but also DMADV!

Pick yourself up, dust yourself off and re-craft your define piece of the project so you can begin with a fresh look at the project and solutions. You never know what insights you'll have now that you may not have been aware of before.

Forrest W. Breyfogle III's six major steps for completing Six Sigma projects: 

1. Select one or more key process output variables as primary project metrics. 

2. Create a methodology to track the key process output variables of the process over time. 

3. Baseline project relative to customer needs and monetary benefits. 

4. Determine the key process input variable that drive the KPOVs using specific steps (21-step road maps are noted in Breyfogle's books Implementing Six Sigma, 1999, and Managing Six Sigma, 2000, both John Wiley & Sons). 

5. Make improvements to key process input variables that have positive impact on KPOVs. 

7. Establish control mechanisms to monitor KPOVs and control KPIVs. 

"Six Sigma is most successful when it's implemented as a corporate business strategy," explains Breyfogle. "It's unfortunate that many benefits achieved from previous quality programs didn't 'stick.' Six Sigma, in contrast, includes a control phase, which is a methodology to keep process improvements from drifting back to the 'old ways.'" Additionally, he says, Six Sigma projects are linked directly to business metrics and the bottom line.

Forrest W. Breyfogle III and David Silverstein cite Six Sigma pitfalls: 

* Not building an effective Six Sigma implementation strategy 

* Trying to implement a one-size-fits all metric within Six Sigma (Organizations should choose the best metric for each project situation.) 

* Trying to "go it alone," using their own training material when implementing Six Sigma 

* Having weak, uncommitted leadership 

* Failing to recognize the need for a supporting infrastructure 

* Not committing Black Belts 100 percent of the time 

* Pursuing poorly defined projects that are too broad in scope

"What do you think of the attempt to standardize Black Belt designations by means of certification courses, as American Society for Quality and International Quality Federation are doing? 

Forrest Breyfogle: There's a lot of variability between the content and quality of Black Belt training offered by providers. Documented project successes and the passing of a certification test should help employers determine whether candidates will adequately fill their Black Belt job openings. 

Chuck Mitman: I believe there must be a common platform of knowledge and experience level to be in a Black Belt position, and many organizations are offering certifications to answer this. The certifications include passing a detailed exam and at least showing success on two projects along with affidavits from sponsors. Unfortunately, there will be many Six Sigma professionals not able to participate in current certifications simply because they've led projects with different companies and cannot get an affidavit from sponsors to prove successes. Does this make them less qualified than new Black Belts who have just passed a new certification test? Absolutely not! We still have some work to do in terms of agreeing on levels of experience. 

David Silverstein: I think attempts to create standards for Six Sigma will ultimately fail. That's because, unlike with other initiatives (ISO 9001, for example), companies are implementing Six Sigma in order to drive results. Accordingly, every company I've ever worked with has made changes --and continues to make changes --to Six Sigma to best meet its own needs. It doesn't need to look the same everywhere. With that said, I would like to see some minimum standards created because it does bother me when I see people advertising things like two-week Black Belt classes. We're hard-pressed to teach Black Belts everything they need to learn in four weeks. 

Forrest Breyfogle: When implementing Six Sigma we need to capitalize on the lessons learned from other implementations. My experiences are consistent with the summary of common case study attributes from Snee and Hoerl ("Leading Six Sigma" 2003): 

Very Successful Case Studies Less Successful Case Studies 
* Committed leadership * Supportive leadership 
* Use of top talent * Use of whoever was available 
* Supporting infrastructure * No supporting infrastructure 
* Formal project selection process * No formal project selection process 
* Formal project review process * No formal project review process 
* Dedicated resources * Part time resources 
* Financial system integration * Not integrated with financial system 


Guidelines for Six Sigma Design Reviews

Most will agree that the verify stage of DCOV presents the most stumbling blocks. With that in mind, this article takes a look at DCOV from both a content and timing perspective in order to demystify the process. We'll address design review in detail and provide the guidelines that can be used in their own work environments.

Much has been said about Six Sigma's design-measure-analyze-improve- control model. With DMAIC, problems are identified and overcome in a process of continual improvement. However, as important as it is to use this method successfully, we too often tend to avoid the real source of most problems, which is the design phase itself. In the language of Six Sigma, this phase uses the define-characterize-optimize-verify model as its process.

Most will agree that the verify stage of DCOV presents the most stumbling blocks. With that in mind, this article takes a look at DCOV from both a content and timing perspective in order to demystify the process. We'll address design review in detail and provide the guidelines that can be used in their own work environments. 

What are design reviews? 

The predominant purposes for any design review are to: 

Provide a guideline for peer-oriented assessment and coaching 

Provide a method to assess design status and implement corporate timing guidelines of quality and reliability methods 

Serve as a requirement for assessing and scoring product development. A design review is integral to any of the three component requirements of a quality system for product engineering. The component requirements are: 

· System assessment (e.g., satisfactory score(s) on quality assessment criteria questions) 

· Results metrics (e.g., satisfactory trends on the specified engineering results metrics) 

· Customer endorsements (e.g., written endorsements from specified engineering customers) 

Quality system assessment and product development 

As with any other system, along with design review, an organization must have a vehicle for its assessment. The quality system assessment must be part of the design review and should emphasize the high-leverage quality and reliability disciplines in the corporate timing schedule. It should be organized in categories that reflect organizational objectives, and each of those categories should include subsections describing the requirements. One word of warning: Make sure that the requirements you specify match your organization's culture, values and mission. 

Applicability and scope 

The design review can be applied to: 

Product design organizations or activities (e.g., department, section or program module teams). 

The PMT approach is particularly relevant if the organization is dealing with specific products. 

An organization's internal and external engineering activities 

Design review is intended for all levels of product design activity (e.g., component, subsystem and complete system programs) and supporting manufacturing engineering activity. It applies equally to large product programs and minor design changes. 

Design review fundamentals 

Perhaps the most important characteristics of any design review are: 

A focus on engineering for quality and reliability—not on program status 

Peer review by another assigned PMTÂ—not by senior management 

Distributing working documents to a coaching PMT in advance of the review—not "walking in cold and shooting from the hip" 

Honest discussion and learning from each other, helping both PMTs to improve 

Without understanding and internalizing these four fundamentals, a design review is bound to be merely another show in an endless parade of quality tools.
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PRIVATE

Design review operation 

An organization's timing schedule is critical for any design review content. Without it, the product development cycle will function like a sailboat without a rudder. So it's imperative that the timing not only be in place but also be reasonable, attainable, realistic and measurable. Therefore, the following procedural requirements must be understood and implemented as needed: 

1. The quality system assessment should focus the design team's attention on which vital quality and reliability practices to implement for each relevant phase of the timing milestones. (Every organization must have timing and milestone requirements.) 

2. Every PMT should be assigned a "peer coaching" team. These teams assess and coach one another with respect to the QSA. The assigned peer-coaching pairings should rotate periodically, depending on the organization's timing and product cycle. 

3. Quality team leaders should attend each other's PMT meetings in an effort to understand the other team's scope, open issues and current status. This should occur during the first few weeks after the teams conduct their self-assessment training sessions. Also during this time frame, leaders should schedule the first design reviews and decide which QSA sections will be assessed at the first design review. This will depend, of course, on the relevant timing and milestone. 

4. Usually, two weeks prior to the design review, the quality team to be coached will produce the appropriate documents required to support the relevant timing milestone. The quality coaching team studies the documents in detail during the following week and prepares constructive comments relative to the QSA criteria under evaluation. 

5. One week prior to the design review, the quality coaching team will review its comments and critiques with members of the steering team. An agenda for the design review will be produced at this point. 

6. The design review is held. No scoring is conducted, only constructive dialogue as to strengths and weaknesses of the team within the framework of the QSA's quality and reliability parameters, which are found in the initial design review. 

7. During the next several months, the teams continue their work, focusing on the relevant timing disciplines but emphasizing improvement in the weak areas found during the initial design review. 

8. The quality teams agree on a second design review date and follow the same preparation process as in the initial design review. After completing this design review, the peer coaching team leader will use the questions in the QSA to score and assess the timing quality of the second design review. This will be the design team's score relevant for that moment along the official timeline. 

The teams will then be assigned new coaching partners, and the cycle begins anew. 

QSA scoring guidelines 

Now that we've reviewed some of the overall goals, roles and responsibilities for a typical design review, let's examine the QSA process. The intent isn't to give a cookbook approach but rather a series of guidelines for what's important and how to evaluate the design review for optimum results. It's important to recognize that each design review is unique—as is each organization—and these reviews must be thought out completely. 

The very general scoring guideline format shown on page 28 demonstrates the scoring process. Scoring may be used to establish a baseline and measure performance improvement relevant to the QSA. The scoring may be performed as a self-assessment by an individual or organization, or by peers. The actual cutoff point will depend on a consensus by the individuals involved and, for obvious reasons, is organization- and product-dependent.
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The peer review process 
The peer review process provides for assessment and scoring of an engineering organization or individual by another engineering organization or individual. This review should include coaching and learning from one peer to another. It's recommended that the initial review by the peer remain confidential. Subsequent reviews should be published to provide an indication of strengths and weaknesses and to show continual improvement. 

Although Scoring Guidelines shows an overview of the guidelines, they're not functional as listed. For useful guidelines, the criteria must be measurable and at least somewhat specific. The rest of this article will present guidelines for each stage of the design review process. These four stages are: defining product and process, designing product and process, verifying product and process, and managing the program. 

Defining product and process 

The objective here is to establish or prioritize customer wants, needs, delights and so on. Therefore, the requirements are to identify customers and establish or prioritize these wants, needs, delights, real-world usage profiles and demographics. To do that, points are developed for each question and weighed against both each other and the other subcategories. (See page 28.) The actual numerical scheme isn't as important as the differentiation and understanding of the questions asked. In our example on page 28, each question is given 10 points for a total of 100 subsection points. A minimum score of 60 is expected, but a good score is anything higher than 85. 

The second subsection of the definition stage is deriving the customer-driven specification—purely an engineering task. The requirements here are to translate customer, corporate and regulatory functions; make appropriate trade-offs; and establish product or process specifications (i.e., requirements) and engineering test plans. The specific criteria are shown below. Note that each item is again weighed on a 10-points-per-question rating for a total of 100 points. Here, too, the actual numerical values aren't as significant as the rationale and weighing process for differentiation. Any numerical scheme can be used, as long as the outcome satisfies the objective. A minimum score of 70 is expected. Items one and two must have a minimum value of nine points each. Again, a good score is anything higher than 85. 

The third subsection of the definition stage is defining the system architecture and function. This, too, is purely an engineering task. The requirements here are to define system architecture, inputs/outputs and ideal function for each system element, and also to identify interfaces. Interfaces are very critical in the ultimate design because they present challenges from interaction. The classical interface opportunities are due to the physical proximity of different items, information transfer, different material compatibility and energy transfer. 

The specific criteria for this subsection are shown at the bottom of page 30. Note that each item is weighed on a 10-points-per-question scale for a total of 50 points. Again, the actual numerical values aren't as significant as the rationale and weighing process for differentiation. One may use any numerical scheme as long as the outcome satisfies the objective. In this case, a minimum score of 30 is expected. Questions two and three must have minimum values of nine points each. A good score is anything higher than 40.
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Designing product and process 

The second stage in the product development process is designing the product and process. The evaluation here is based on a total of 500 points and is divided into several subsections. Each subsection carries its own requirements and its own weight of points. 

The first subsection is selecting product or process concept. The requirements are to create or establish alternative product design and manufacturing process concepts, and to derive best alternatives for development. There are six questions, worth 10 points each, that will facilitate the decision and the process. The questions are designed to promote an open discussion about "newness" without fear of intimidation or retaliation. The most critical characteristic of the process isn't the numerical scheme but the ability to differentiate the product or process differences in a manner that's appropriate to the customer, the organization at large and the regulatory bodies. A minimum score of 35 is expected, but a good score is anything higher than 45. 

When selecting the new concept for product, process or both, the engineer must also consider concurrent product and process designs. This is imperative in our modern world, and this stage of product development should address it. The requirements are very simple but very hard to implement. Specifically, we're interested in design and model products and processes concurrently using low-cost tolerances and inexpensive materials. (We can do that with parameter and tolerance design, as part of the development phase, with the sole purpose of creating robust designs. That's why, in design for Six Sigma, we must focus on Y = f[x, n] rather than the traditional Y = f[x].) 

In this subsection, there are 14 basic questions, worth 10 points each, which will facilitate the decision and the process. The questions are designed to promote an understanding of concurrent engineering and the application ramification in the design process. This is the stage in which much engineering discussion is geared toward alternative analysis and optimizing testing possibilities. The important characteristic of this particular review process isn't the numerical scheme but the ability to express the differences in a manner that's appropriate to the customer, organization at large and the regulatory bodies. The basis for this analysis is focused, as appropriate, on trade-off and many other tools and methodologies. A minimum score of 85 is expected, and questions five through nine should have a minimum value of eight points each. A good score is anything higher than 115. 

The third subsection in evaluating the design product and process is the approach (i.e., methodology or process) that allows the engineer to identify and prevent failure. The requirement here is to improve product and process through reduction of potential failure modes and functional variability. Usually in this category, there are four core questions, worth 10 points each, which guide the evaluation process. The numerical scheme isn't as important as recognizing and discussing potential failures and eliminating them from the design. The questions should facilitate the process and will focus the discussion to priority items. A minimum score of 25 is expected, and question two should have a value of 10 points. A good score is anything higher than 30. 

The fourth component in evaluating the design product and process is the optimization function in the presence of noise. In design for Six Sigma, this is the most important characteristic. The DMAIC model focuses on fixing problems, whereas design for Six Sigma focuses on prevention and robustness. Robustness is indeed the design's focal point if we're really serious about improvement. 

The traditional model of Y = f(x) is no longer appropriate. We must focus on the Y = f(x, n), which means that the customer functionality (Y) must be satisfied with engineering requirements (x) but in the presence of noise (n). Therefore, the requirement at this stage is to optimize product and manufacturing/assembly process functions by testing in the presence of anticipated sources of variation (i.e., noise). There are six questions, worth 10 points each, and they should serve as the springboard of ideas for sound evaluation. A minimum score of 35 is expected, and questions four and five should have minimum values of nine points each. A good score is anything higher than 45. 

The fifth component of designing product and process is the issue of tolerance designÂ—perhaps one of the most misunderstood concepts in any design endeavor. Tolerance design isn't the same as tolerancing; major differences exist between the two. Tolerance design forces the engineer to think in terms of modern systemsÂ—i.e., a holistic, top-to-bottom approach. 

The requirement for tolerance design is to adjust product/process tolerances and materials to achieve a desired performance, with cost-benefit trade-offs factored in. Key characteristics for manufacturing control and continued variability reduction must also be identified. There are four questions, worth 10 points each, which deal with this subsection. 

The sixth subsection of designing the product or process deals with finalizing process/control plans. The requirement here is to concur with process tooling, gages and control plans. There are nine questions that should guide the evaluation process, worth 10 points each. A minimum score of 60 is expected. Question three must have a value of 10 points, and questions five through nine should each have a minimum value of nine points. A good score is anything higher than 75. 

The seventh subsection of designing the product or process is design verification. The requirement for this substage is to integrate and verify design and manufacturing process functions with production-like hardware and/or software. There are seven questions, worth 10 points each, which may facilitate the understanding and decision making. A minimum score of 40 is expected, and a good score is anything higher than 55. 

The third stage in the product development process is to verify product and process. The evaluation here is based on a total of 100 points and is divided into two subsections. Each carries its own requirements and weight of points. 

The first subsection deals with design/manufacturing confirmation. The requirement here is to confirm manufacturing and assembly process capability to achieve design intent. Remember that the intent is always driven by the customer's functionality. Therefore, if the intent is not met, functionality is not met; moreover, the customer isn't satisfied. There are six questions, worth 10 points each, which focus on this intent. A minimum score of 35 is expected, and question three must have a value of 10 points. A good score is anything higher than 45. 

The second subsection of verifying product and process deals with launch and mass production confirmation. Obviously, if your organization doesn't deal with this, it's not appropriate for evaluation purposes. However, if this subsection is 

relevant to your organization, remember that the requirement here is to launch the product, then ramp up and confirm that mass production delivers function, cost, quality and performance objectives. To facilitate this, there are four questions worth 10 points each. A minimum score of 25 is expected. A good score is anything higher than 30. 

Managing the program 

The fourth and final stage in the product development process is to manage the program. The evaluation here is based on a total of 150 points and is divided into three subsections, each carrying its own requirements and weight of points. 

The first subsection requirement is to establish and maintain a highly effective team, for both product and process, that has a shared vision. Without this shared vision, everyone will pull his or her own way, and failure will result. There are nine questions, worth 10 points each, that focus on the team effort. A minimum score of 70 is expected. A good score is anything higher than 80. 

The second subsection of the fourth stage deals with establishing a program information center. The requirement is to maintain and use this program information center to understand global programs of applicable, social and institutional knowledge. How sad that even major corporations continue to repeat the same steps to a repetitive problem because no one takes the time to document the information appropriately. In this subsection, we focus on four questions worth 10 points each. A minimum score of 30 is expected, and questions three and four must have minimum values of 10 points each. A good score is anything higher than 35. 

The third subsection of managing the program deals with updating corporate memory. We all talk about "things learned," but unfortunately very few of us, if anyone, systematically document these learned things so that they can be used again directly or as a surrogate data for other problems. 

The requirement here is to update the corporate knowledge database with technical, institutional and social lessons learned. To do that, the focus is on two basic questions, worth 10 points each. A minimum score of 15 is expected, and question two has a minimum value of nine points. A good score is anything higher than 15. 

Design review timing 

As mentioned earlier, the actual timing is based on organizational and product milestones that are realistic and attainable within the constraints of the organization's internal and external forces. 

It must be emphasized, however, that in any evaluation the three components of approach, deployment and results are kept separately, and vigilance is necessary to keep them under control in each product development cycle. They're all important. 

Summary sheet 

For the convenience of the practicing engineer, the summary sheet on page 51 can be used to log the design review process as well as the results 

IT Six Sigma Process

We believe information technology starts and ends with business process. Info724™ has the perfect blend of business and technology expertise. Our work is grounded in the proven methodology of Six Sigma with the primary aim of achieving process excellence. 

Define 

To articulate the problem or process needing improvement, to understand the impact to the customer, and to determine the scope of processes and systems to improve. 

	PRIVATE
Step 
	Activities
Templates, Tools and Techniques are italicized 
	Deliverable 

	D1
	· Review the client's strategic and operational goals/objectives 

· Identify the problem or opportunity, and get situational background 

· Determine how the project fits with the strategy and/or operations
	Problem / Opportunity Analysis 

	D2
	· Identify key stakeholders, team members, & customers/managers/users 

· Identify stakeholder Roles and Responsibilities along with Time Allocations to the project 

· Confirm that the project is a worthwhile improvement priority and determine who is in support 

· Obtain written Sponsor and Stakeholder Support 
	Stakeholder Analysis

	D3
	· Determine the project purpose, team objectives, assumptions, and constraints 

· Write a goal statement, including the intended improvement and how it is to be measured 

· Define Criteria for Success of the overall initiative 

· Define project scope and subsequent phases 

· Write a short business case explaining the potential impact of the project to customers 
	Project Charter (Preliminary)

	D4
	· Identify value-add activities and show the critical path with dependencies between activities 

· Identify milestones for the project, and allocate resources to develop an initial timeline 

· Initiate a weekly status with Management Control Process 
	Project Plan (Preliminary)

	D5
	· Review existing documentation 

· Select areas or aspects of concern, and list involved processes 

· Identify inputs & outputs for key processes 
	SIPOC for the “As-Is”

	D6
	· List and describe current and anticipated Points of Pain 

· Identify symptoms of current and anticipated problems/deficiencies discussed in the organization 
	Deficiency List (Preliminary)

	D7
	· Facilitate the creation of a process map for areas or aspects of concern 

· Define process boundaries
	Process Map for the “As-Is” (High-Level)

	D8
	· Conduct Interviews with stakeholders such as customers, users, and managers 

· Create a list of what is important to the customers, users, and/or managers 
	VOC (Voice of the Customer)

	D9
	· Identify processes crucial for success per the customer viewpoint 

· Develop a list of critical items from the customer/user/manager perspective 

· Translate CTQs into High-Level Functional Requirements 
	CTQ (Critical-to-Quality)

	D10
	· Create detailed process map for all impacted areas 

· Use call-outs to highlight issues to discuss
	Process Map for the “As-Is” (Detailed/ Updated)


Measure 

To gather relevant information and measure the effectiveness and/or efficiency of the current processes, inclusive of relevant information systems in place. 

	PRIVATE
Step 
	Activities
Templates, Tools and Techniques are italicized 
	Deliverable 

	M1 
	· Determine what should be learned about the problem or opportunity 

· Discern independent factors versus dependent factors 

· Identify type of metrics that will be relevant and useful 
	Metric Assessment Tree

	M2
	· Identify Sources of relevant data and process insight 

· Describe the existence of data 

· Establish unambiguous operational definitions of metric items 

· Determine methods to do the measuring 

· Develop Data Collection Forms or checklists to support the gather process 
	Data Collection Plan

	M3
	· Measure process performance 

· Gather data for process metrics 

· Gather data for metrics of inputs & outputs 
	Metrics for the “As-Is”

	M4
	· Select CTQ characteristics 

· Identify patterns in data and other relevant information gathered 

· Measure the efficiency and/or effectiveness of the “As-Is” process 

· Gather data relevant to a current Process Sigma Calculation 

· Calculate process sigma for the “As-Is” 
	Process Assessment for the “As-Is”

	M5
	· Gather data supporting VOC findings 

· Describe the relevant characteristics of the organization, people, process, & technology within the defined scope 

· Describe the characteristics of information technology using Due Diligence Worksheet which includes project management, skillsets per the Skillset Inventory, applications, data, lifecycle, operations, support, infrastructure, facilities, & structure 

· Identify constraints of the “As-Is” environment 
	Capability Profile

	M6
	· Define performance standards for the “As-Is” process or system 

· Compare actual performance levels to current organizational standards 

· Incorporate additional Points-of-Pain and symptoms gathered 
	Deficiency List (Detailed/ Updated)

	M7
	· Adjust, refine, and/or add further detail to the Project Charter 

· Clarify project purpose and make scope adjustments
	Project Charter (Detailed/ Updated)


*Note Regarding the Measure Stage: It is important to note that we plan to approach projects from a ‘process’ standpoint as opposed to a ‘data’ standpoint. To that extent, the way we will deal with metrics and data is in the following way: Identify relevant metric/data items, Define the type of measure for that metric/data, Determine if metrics and/or data exist for that item or not. This approach does not include studying the data itself nor data/statistical analysis and is sometimes called the ‘metric profile level’. The scope of work at this point does not include going beyond this level. The scope is certainly subject to change so that the approach to metrics is deeper, however the project pricing and timeframes would be impacted via the change control process.
Analyze 

To review and assess the data gathered so that the root causes can be determined and to develop strategies for solving the problem or improving the process. 

	PRIVATE
Step 
	Activities
Templates, Tools and Techniques are italicized 
	Deliverable 

	A1
	· Identify potential bottlenecks, disconnects, and/or redundancies in the “As-Is” processes 

· Review the value-add versus non-value-add steps 

· Review the data in detail to determine how inefficient or ineffective the process may be 

· Review the data to pinpoint the problem areas or occurrences 

· Develop a Root-Cause Hypothesis 

· Screen and organize potential causes and candidate “vital few” Causes 
	Root-Cause Analysis

	A2
	· Confirm the root cause conclusions with data, and utilize the FMEA Worksheet 

· Perform a Cause-and-Effect Verification 

· Identify sources of variation and quantify causes where possible 
	Failure Modes Effect Analysis (FMEA)

	A3
	· Determine capability of organization, people, process, & technology 

· Using the results of the Due Diligence Worksheet, assess the capability of information technology such as project management, skill sets per the Skillset Inventory, applications, data, lifecycle, operations, support, infrastructure, facilities, & structure 
	Capability Assessment

	A4
	· Identify and review available package applications 

· Develop a Software Package Pro's & Con's Matrix 

· Consider key factors such as functionality, platforms, scalability, usability, extendability through interfaces and custom development 
	Best of Breed Solutions

	A5
	· Identify and review relevant “technique” best practices from industry 

· Identify and review relevant “functional” best practices from industry 
	Industry Best Practices

	A6
	· Compare the “As-Is” conditions with possibilities to identify strengths, weaknesses, opportunities, & threats 
	SWOT Analysis

	A7
	· Define objectives for process improvement 

· Categorize improvement objectives for short-term versus long-term 

· Define performance standards for the “To-Be” 

· Determine constraints & boundaries for the “To-Be” 

· Determine whether project should focus on process design or process improvement 
	Criteria for Improvement


Improve 

To develop, try out, and implement a better process and/or solution that works within an acceptable investment level and timeframe. 

	PRIVATE
Step 
	Activities
Templates, Tools and Techniques are italicized 
	Deliverable 

	I1
	· Develop an ideal view showing how the process, supporting organization, and systems should look 

· Define call-outs on the “To-Be” outlining solution responses to “As-Is” issues 

· Define Functional Requirements Definition for the improvement or solution needed 
	Process Map for the “To-Be” (Preliminary) 

	I2
	· Envision Possible Process/System Solution Paths 

· List Pros & Cons for possible Process/System solution paths 

· Define a preliminary scope definition and corresponding release/phased approach 
	Vision & Scope Definition 

	I3
	· Create a list of Ideas for Potential Solutions & Screen/Qualify Each Against the Criteria for Success 

· Identify Pro's & Con's of Alternate Solution Paths, including costs and benefits for each solution path 

· Write a Solution Statement for Most Promising/Most Viable Solution Paths 

· Assess each solution alternative to confirm that root causes are addressed 
	Solution Scenarios

	I4
	· Consider Organizational & Financial Constraints 

· Determine Impact to Processes, Systems, Support, & Operations 

· Assess hidden risk factors such as system performance, technical compatibility, technical platform risk, and project organization risk 

· Assess resource levels and skillset needs 

· Determine what the best solution is under the constraints of time and money 
	Feasibility Assessment

	I5
	· Summarize impacts to process based on recommended solution and identify relevant process performance metrics 

· Monetize the key process metrics to justify potential business benefits 

· Articulate Qualitative, Tangible, & Intangible Costs & Benefits 

· Develop Estimates of Quantitative Costs & Benefits 

· Review with Key Stakeholders & Gain Approval 
	Business Case & ROI Analysis

	I6
	· Conduct process mapping in detail for the “To-Be” environment 

· Describe Organizational Impact for the “To-Be” environment (Preliminary)
	Process Map for the “To-Be” (Detailed/ Updated)

	I7
	· Develop specifications for new processes, user scenarios, usability, screen flow & navigation, user interfaces, data, applications, administration, infrastructure, security, and/or relevant interfaces 

· Identify hand-offs, reporting, and data query needs at multiple levels of the organization 
	Functional Specifications

	I8
	· Develop a Request for Proposal (RFP) Framework, based on requirements 

· Develop the Vendor Solution Evaluation Criteria 

· Assess vendors through a Pre-Qualification Questionnaire and extend invitations to bid as appropriate 

· Conduct demo's, question/answer sessions, and score vendors independently 

· Evaluate and score candidate vendor solutions with Proposal Scoring Matrix 

· Review submitted proposals and contracts against a Contract Terms & Conditions Checklist \ 

· Conduct Vendor Reference Calls for candidate vendor solutions 
	Vendor Solution Plan

	I9
	· Develop a skill set needs criteria 

· Identify internal and external resource candidates 

· Conduct a Resource Interview and skill set testing for each candidate 

· Evaluate resources by comparing against established criteria. 

· Engage appropriate resources to design, build, test, & implement 
	Resource Plan

	I10
	· Define an Architecture Model of the “To-Be” Process, Organization, and/or System Solution, integrating this with the surrounding current environment 

· Outline the impact of this solution to the organization's IT Strategic Roadmap 
	Proposed Solution Definition

	I11
	· Develop a detailed design for new process, screen flow & navigation, user interface, data, application, administration, infrastructure, security, and/or relevant interface components 

· Develop technical hand-offs and design for reporting and data query needs at multiple levels of the organization 
	Technical Specifications

	I12
	· Plan how to implement the solution 

· Establish operating constraints 

· Estimate all costs (one-time, project-duration, and post-live) and develop the Baseline Implementation Budget 

· Develop an Implementation Project Plan 

· Develop a Risk Management Plan 

· Develop an Implementation Roles & Responsibilities Matrix 

· Establish an Issue Management Plan 

· Establish a Knowledge Management Plan 
	Implementation Plan

	I13
	· Identify critical success factors from a Change Management Framework 

· Define change management control items for organization, people, process, & technology 

· Establish an Organizational Communication Plan 
	Change Management Plan

	I14
	· Identify points of failure for new process and/or system 

· Identify levels of testing needs and associated prioritization 

· Define Promotion Plan for levels of testing 

· Define Test Cases to mirror requirements and specifications 
	Test Strategy & Plan

	I15
	· Establish a Proof-of-Concept Strategy 

· Prepare the Plan & Procedures for Pilot and compare with Pilot Checklist 

· Develop Results Measurement Tools for the Pilot 

· Develop test criteria for the pilot and develop an appropriate Pilot Test Plan 
	Pilot Plan

	I16
	· Conduct simulations of the new process and/or system 

· Conduct the pilot & measure results 

· Evaluate pilot results to determine if solution meets or exceeds process improvement objectives 

· Identify & review lessons learned from the pilot 
	Piloted Solution & Test Results

	I17
	· Incorporate pilot learning and refinements into implementation 

· Identify corrective actions & contingency options for risks 

· Provide the discipline of Project Management Review for involved resources 

· Manage and communicate the Process Change Activities 

· Manage and communicate per the Organizational Communication Plan 

· Manage involved vendors and system development activities 

· Coordinate the Quality Assurance (QA) Program per the Test Strategy & Plan 
	Implementation In-Process

	I18
	· Conduct Acceptance Testing for the New Process and/or System with direct involvement by customers, users, and/or managers 

· Obtain written Acceptance Test Sign-Off from customers, users, and/or managers 
	Acceptance Test Results

	I19
	· Prepare End-User Process-Workflow Documentation and/or System Documentation 

· Define a Training Plan & prepare Training Materials 

· Identify all affected individuals and conduct training 
	Training

	I20
	· Implement the improved process, organizational changes, and/or new system 

· Gather data for key metric items upon implementation complete 

· Finalize actual implementation costs and develop a Budget-to-Actual Comparison Worksheet 
	Implementation Complete

	I21
	· Plan the transition of these changes to an Operational Support Plan 

· Identify new process owners 

· Conduct a transition of process leadership 

· Transfer documentation from project team to organizational owners 
	Support Process Complete


Control 

To evaluate the results of the new process and/or solution against the root causes and to monitor, measure, and sustain the improved processes and/or systems. 

	PRIVATE
Step 
	Activities
Templates, Tools and Techniques are italicized 
	Deliverable 

	C1
	· Measure the performance levels of the new business process for key metrics 

· Perform a Process Sigma Calculation for the new process, and compare to the original process sigma from “As-Is” 

· Identify additional on-going metrics to monitor the continued effectiveness of the improved state 
	Metrics for the Improved Process (On-Going) 

	C2
	· Use data gathered for metric items to evaluate the solutions 

· Identify key charts or graphs for visual communication of metric results 

· Determine level of success for fulfilling original project goals 

· Evaluate the cost-benefit performance of the new process and/or system through a Business Case / ROI Performance Worksheet for both qualitative and quantitative results 
	Monitor & Evaluate Results 

	C3
	· Identify potential quality control problems 

· Define remaining deficiencies in the process and/or system 

· Communicate project successes & lessons learned to management and to the organization 
	Lessons Learned & Improvement Process Insights 

	C4
	· Document the steps and lessons learned that were taken to improve the process so it can be done continuously 

· Finalize key process documentation 

· Maintain the gains by standardizing processes 

· Validate that all changes adhere to the organization's regular Change Control Process 

· Determine the strategy for controlling further improvements or solutions to this process 

· Initiate a regular status with on-going Management Control Process 
	Process Improvement Procedure 

	C5
	· Identify adjustments needed to reach next sigma 

· Define next iteration through DMAIC 

· Outline next steps for on-going improvement 
	Recommended Next Steps & Future Plans


The methodology at Info724™ is based on the framework of "DMAIC" in Six Sigma. DMAIC is an acronym that represents the 5 stages of process improvement: Define, Measure, Analyze, Improve, and Control.  

Six Sigma and Lean Manufacturing

Six Sigma

There is an aura of mystery around Six Sigma-the hottest quality talk to hit big business since TQM and ISO 9000. Six Sigma is a term to denote a conglomeration of strategies, objectives, tools and methodologies to improve the business’ competitiveness and performance. 

In short, working to Six Sigma is operating at optimal process performance level approaching zero-defects in order to produce a product or service efficiently and effectively. Elimination of all internal defects is the aim—standardizing the tools and techniques and providing intensive training for their use is the requirement.

Lean Manufacturing

The goals of lean is:

· Reduce cycle time

· Improve quality

· Reduce Inventory

· Reduce errors in general

· Reduce costs

· Eliminate wastes- Non value added activities

It is clear that six sigma has similar goals. Lean is the process of producing the maximum sellable products or services at the lowest operational cost, while optimizing inventory levels while taking away muda (‘muda’ means any human activity which absorbs resources, but creates no real value) from the system. This process involves identification of the process, value stream mapping of the identified process, identifying and removing the identified muda from the system. 

Lean is a philosophy which, when implemented, reduces non-value added activities thus eliminating muda, the waste. Waste includes waiting time, over production, movement, inventory, transport, unused employee creativity. For example, Six Sigma would not be applied if waiting time to be reduced. Lean tools are more appropriate to reduce waiting time. Six sigma tools are more appropriate if variation is to be addressed. Lean also includes value stream mapping, visual management of the work place (5S) and Kaizen. The value stream map helps team understand how the separate parts, or flows, of the value stream combined to create a product or service. The following kaizen principles shows some of the improvement can be implemented without much time and cost.

Kaizen Principles are:

1. Get rid of old assumptions

2. Don’t look for old excuses – look for ways to make things happen

3. Say ‘NO’ to the status quo

4. Don’t worry about being perfect – even if you only get it half right, start now

5. It doesn’t cost money to do kaizen

6. If something is wrong, fix it on the spot

7. Good ideas come when the going gets the toughest

8. Ask ‘why’ five times to get to the root cause

9. Look from wisdom from ten people rather than one

10. Never stop doing kaizen

*************

Please be aware, however, that the Central Limit Theorm is NOT the basis for statistical process control. SPC is distribution free, and is based upon the Tchybychev Inequality, and the Camp-Meidel Extension. For reference, please see Dr. Shewhart's Economic Control of Quality of Manufactured Product, and Acheson Duncan Quality Control and Industrial Statistics.

So I must question any explanation related to SPC that invokes the Central Limit Theorm.

Steve Prevette
· "When Motorola was developing the quality system that
> would become Six Sigma, an engineer named Bill Smith,
> considered the father of Six Sigma, noticed external
> defect rates seemed to be consistently higher than
> expected. Smith reasoned that a long-term shift of
> 1.5 sigma in the process mean would explain the
> difference. In this way, Motorola defined the Six
> Sigma process as one which will achieve a long-term
> error rate of 3.4 DPMO, which equates to 4.5 standard
> deviations from the average. While that may seem
> arbitrary, it has become the industry standard for
> both product and service industries." 

Thanks for posting this Bill. I would like to make the point that there is an alternate explanation to seeing defect rates differing from those predicted by the normal distribution - the processes being measured weren't Normally distributed! I see so many books misapply the normal distribution to explaining SPC (plus or minus three standard deviations is 99.7% of the data, for example). The Tchebychev Inequality tells us that at 4.5 standard deviations, no more than 1/(4.5 squared) of the data will be outside of 4.5 standard deviations from the average. That is, up to .05 (5%) can be outside of 4.5 standard deviations, and the process still be "in control". The Camp-Meidel extension (for unimodal, monotonically decreasing from the mode distributions), up to 2% can be outside 4.5 standard deviations.

Out at the extreme tails of a distribution (4.5 to 6 sigma) it can be very difficult to predict with certainty what the proportions in the tails are going to be when the data are mostly closer to the average. Try fitting the normal distribution versus the beta distribution versus a gamma distribution to the same data. You can get some relatively large changes in the predictions about the tails.

Now, this is only guess-work, not having seen the actual data used. But, does it make more sense to assume:

A. The Data are Normally Distributed AND Processes vary by 1.5 sigma

or

B. The data may not have been normally distributed, and SPC was working as predicted by Dr. Shewhart.

Occum's Razor would tend to lead us towards theory B, which requires no assumptions. Theory A requires not one, but two assumptions.

Hm. I suppose we'll never know.

Steve Prevette
ASQ CQE.
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