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INTRODUCTION
In the late 1990s, DuPont found itself undergoing a seismic shift as the  knowledge economy became a driving force in the marketplace.  Company leaders knew they had to reinvent DuPont’s identity and  corporate strategy.
The 200-year-old DuPont Corporation had come to a crossroads. In  short, the oldest industrial company in the Fortune 500 had to decide  nothing less than what it wanted to be for the next hundred years.
DuPont was established in 1802 essentially as an explosives company.  In the 1900s, it transformed itself into a chemicals, materials, and energy  company, and by the mid-’90s, it was becoming clear that another major  transformation was necessary. It was as if DuPont had reached a performance ceiling, given the industry it was in, its history, strategy, and size,  and the marketplace in which it operated. Its chemicals and materials  businesses were no longer seen as the growth engine of the company,  even though they boasted some of the world’s best-known creations,  including nylon, Teflon, Lycra, Kevlar, and Stainmaster.
The company handed the task of a corporate overhaul to Chad  Holliday, who had worked his way up through the ranks to become CEO  in 1998.
On analyzing DuPont’s future, Holliday and his management team  raised such “ultimate destiny” questions as:  
Was the era of manufactured chemicals coming to an end? The  industry was experiencing a downward trend in value with  decreasing margins. 
Were new trends in the economy and environmental protection  constricting the company’s ability to grow? 
Was it time for DuPont to reinvent itself and align itself with the  emerging knowledge economy? 
DuPont had invested billions in new plants and equipment, but those  investments were not yielding enough profits to the corporation.  Holliday and his team needed to reassess where DuPont was headed.
DuPont’s due diligence began with an assessment of the company’s  vision and mission. What Holliday came to realize was that it was time  for DuPont to reconfigure its strategy and its business model to fit the  new mold in which it operated. In a transition that was even more significant than its move from explosives to chemicals at the beginning of the  twentieth century, DuPont had to re-create itself in order to sustain its  legacy as one of America’s strongest and longest-standing corporations.
But Holliday believed the company’s future would have more to do  with business intangibles than with making and selling chemicals. Going  forward, DuPont needed to focus on science-based solutions for customers under the banner of “One DuPont.” He and his team intended  to reorganize around customers rather than around products. DuPont  was taking essentially the same steps Lou Gerstner had taken when he  took over the reins of an ailing IBM. However, in contrast to IBM,  DuPont was embracing those changes while business was still strong, if  not growing.
To assert its new place in the world, DuPont developed a new mission:  to achieve sustainable growth and increase shareholder value through  integrated science and knowledge-intensive products and businesses.
Each of the company’s objectives required a break with the past. In  integrated science, DuPont had to move from being a chemicals company to being one based on many sciences, including biotechnology and biomaterials. In knowledge-intensive products and businesses, DuPont  had to shift from a material- and labor-based value proposition to one  based on intellectual capital. Put simply, it had to move from making  things to providing solutions.
DuPont’s business consists of five major market segments: Agriculture  and Nutrition (with annual revenues of $5.5 billion), Coatings and Color  ($5.5 billion), Performance Materials ($5.4 billion), Safety and Protection  ($4.1 billion), and Electronics and Communications ($2.9 billion). The  company’s major markets are businesses in the automotive, electronics,  agriculture, construction, and aerospace industries.
To support its new strategy, Holliday knew DuPont would also need  to change its corporate image. This had last happened in 1935, when  DuPont reinvented itself from “the powder people” to “peacetime manufacturer.” At that time, the company’s new ad campaign promoted  DuPont’s role in improving daily life with the slogan “Better Things for  Better Living . . . Through Chemistry.” In 1999, DuPont decided to make  another shift, from being a chemicals company to a company that brings  “the miracles of science” to its customers.
To achieve its goal of sustainable growth and increased shareholder  value through productivity gains, the company decided to embrace Six  Sigma.
DuPont hoped to drastically cut costs using this approach, aiming to  reduce its operating costs by 15 to 25 percent of its annual revenue. And  that was only a starting point. It also set out to use the Six Sigma breakthrough management strategy to take the company to new levels beyond  cost reduction.

DUPONT’S CULTURE 
Having endured—successfully—for more than 200 years, DuPont was  not a company that readily embraced radical, massive, or rapid change.  Its employees have an average of twenty-four years of service and an  average age of forty-seven. The intense transformation that Six Sigma typically causes didn’t necessarily seem like a good cultural fit. Because of  the longevity of its employee base, DuPont employees typically watch  out for each other. Past experiences and relationships count a great deal.  DuPont maintains a “gentlemanly” atmosphere where everyone’s opinion is genuinely respected and taken into account, even if there is disagreement. Meetings typically last an hour and tend to start and end on  time.
The culture at DuPont seems to be embodied in its physical presence  as well. It is headquartered in downtown Wilmington, Delaware, in a  thirteen-story structure that also houses the DuPont Hotel. The corporate offices begin on the ninth floor, where the ceilings are low and  ornate marble lines the hallways. DuPont has well over 100 separate  buildings scattered throughout Delaware, ranging from campus-like  office space to a 400-acre “experimental station” complex, where scientists and engineers invent and develop future products. This is the facility  where nylon and DuPont’s other great brands have been created. The  company also has a country club and several golf courses, where employees can use payroll deductions to relax.
Given its history and culture, the traditionally run DuPont did not at  first glance appear to be a likely candidate to take on a radical transformation such as Six Sigma. Over time, however, key executives at DuPont  came to see what Six Sigma had done for Allied Signal, GE, American  Express, Abbott, and many other companies. And they decided Six Sigma  could take DuPont to a new level and transform the company and everything it did.
As a multinational corporation that has $27 billion in revenue, DuPont  has eighteen major businesses, operations in seventy countries, and more  than 60,000 employees. Unlike other management initiatives, the goal of  Six Sigma is to change the way a corporation gets work done, rather than  just tweak the existing system. Persuading DuPont’s 60,000 employees in  135 manufacturing and production facilities and seventy-five research labs  throughout the world to change the way they worked would be, to put it  mildly, no small feat.

PREVIOUS FAILED PROGRAMS 
One of the greatest challenges DuPont faced in introducing and implementing Six Sigma was a general feeling among the managers and  employees that Six Sigma was yet another improvement program that  ultimately would fall by the wayside.  
In the late ’80s, DuPont initiated an experiential learning program. This program took a team-building approach. Managers  maneuvered through obstacle courses and underwent other physical challenges. The executives at DuPont loved the time spent in  the sessions, and the program helped to build strong bonds among  team members. However, over time the teams changed, management changed, and the bonds weakened. The program faded  away. 
In the early ’90s, the Fibers business, a major segment of  DuPont, competed to try to win the Malcolm Baldrige National  Quality Award. Fibers was really a collection of businesses centered around such products as nylon, polyester, and Lycra, which  are used in apparel. Nylon fiber is also used in tire manufacturing and carpeting. Also in the fibers group was Kevlar and  Nomex, which are used in the aircraft industry and in many  other industrial applications, and Tyvek and Sontara, which are  used in nonwoven products. A Baldrige leader was appointed,  people were assigned to lead up all seven performance areas that  were evaluated for the award, and the company began to benchmark its performance and identify its weaknesses. Programs  were implemented to close the gaps, and regular management  reviews were conducted. But then DuPont lost, and the whole  thing was over. 
The DuPont Continuous Improvement Program, another DuPont  initiative, grew out of the Baldrige Award competition, with the  company attempting to sustain its gains in improvement by using the same metrics as the Malcolm Baldrige National Quality Award.  The initiative hung around for a while, but eventually the reviews  became more and more infrequent until the program ultimately  faded away. 
While each of these programs was good in its own way, none connected the quality of DuPont’s businesses with bottom-line results. Six  Sigma would be different because it would directly affect the company’s  profitability. But the memory of the failed initiatives stuck with many of  DuPont’s executives and managers as they came face-to-face with Six  Sigma.
Holliday’s own view of these past programs was that the Continuous  Improvement Program based on the Malcolm Baldrige criteria had lacked  the scope and depth to make a real impact. In terms of scale, the Baldrige  approach at DuPont was limited to only certain groups, areas, and functions within the company. The “examination criteria” were too prescriptive and limiting. And the individual projects associated with continuous  improvement failed to yield significant results.
Holliday recalls the time, during the height of its continuous improvement thrust, when quality guru Dr. Joseph Juran consulted with executives. Juran made a presentation stressing the importance of a project-by-project improvement approach. One proud DuPont executive stood  up and said, “That’s just what we are doing. We have thirty projects  under way.” Juran stingingly replied that the company should have 3,000  projects under way. No one could foresee at the time that Six Sigma  would lead DuPont to have more than 9,000 projects in the works.
At the time, Holliday thought the suggestion of taking on 3,000 projects was impossible, though it did give him a perspective on what it  would take to move a corporation the size of DuPont forward. Holliday  realized that whatever DuPont had done with its quality program in the  past was not what it should have done. There wasn’t an obvious way to  morph the Baldrige experience into something more powerful and pervasive.

HOLLIDAY INVESTIGATES SIX SIGMA 
For Holliday and DuPont, there didn’t seem to be a viable road map for  leveraging quality-improvement projects so that they benefited DuPont’s  business performance. Like so many other corporations at the time, the  verdict seemed to be that quality improvement was good for customers  and good for solving certain problems, but it wasn’t pervasive enough to  move the business in the right direction. This led DuPont to shift its focus  from quality initiatives to improving business fundamentals.
Among his other many tasks and responsibilities, Holliday had been  very involved in DuPont’s businesses in Asia, where he had established a  strong network of peers and colleagues. In 1998, as he was working with  the Japanese company Toshiba, the subject of Six Sigma came up. The Six  Sigma concept of measuring defects was created in the early 1980s as a  way to develop a universal quality metric that would apply regardless of  the complexity of a product process or service. Ultimately, the higher the  sigma level, the fewer number of defects there are per unit or service.  Processes at a Six Sigma level of quality are virtually defect free—by definition, such a process has only 3.4 defects per million opportunities.  Companies typically operate at four sigma, or 6,210 defects per million  opportunities. Operating at near the Six Sigma level, DuPont could dramatically cut its process defects and save dramatically on operating costs.  Holliday was struck by the project-by-project approach espoused by  Toshiba leaders and the executives of other Japanese companies. It was a  strong reminder of what Juran had told DuPont leaders about the power  of numbers. Holliday was also impressed by the fact that Six Sigma had  been embraced throughout all levels of the companies.
To Holliday, the key was the idea that many improvement projects  could add up to a major change. An industrial engineer by background,  Holliday was used to thinking in terms of how things got done and how  to do them better. He returned to the United States intent on investigating Six Sigma’s comprehensive approach to quality improvement.  Holliday had a clear view of the direction he wanted to take DuPont in its third century. A quiet, team-building leader who generally speaks softly,  with only a slight hint of his Tennessee roots, Holliday was highly  regarded by the rank and file at the company. But no matter how much  employees liked him, he knew DuPont was not the kind of company that  could be transformed overnight—its culture and habits were too  ingrained. He believed, though, that the power of Six Sigma might be  able eventually to bring about such a cultural transformation.
Those who knew about Six Sigma pointed Holliday to AlliedSignal  CEO Larry Bossidy, whose company had gotten dramatic results from Six  Sigma at a time when the company’s future looked bleak. So Holliday sat  down with Bossidy in 1998 to discuss Six Sigma. Bossidy impressed the  DuPont CEO with the extent to which AlliedSignal had deployed and  implemented Six Sigma projects. Bossidy walked Holliday through specific project examples, giving him the firsthand knowledge of someone  who had been through Six Sigma and understood what was going on.
Holliday also met with General Electric’s then-CEO Jack Welch, whose  company had successfully adopted Six Sigma as well, carving billions of  dollars from its operating expense base and dramatically improving its  bottom line. While Bossidy had conveyed the particulars involved in Six  Sigma, Welch confirmed the legitimacy of those particulars as well as the  business results they yielded at GE. Holliday decided that if Six Sigma  worked for AlliedSignal and GE, it might work for DuPont.
The first and foremost responsibility of senior management was to  carefully assess the extent to which DuPont was ready to undertake Six  Sigma. If the executives relied on intuition alone, they might have  assumed that assessing readiness would depend on such issues as establishing goals, developing leadership, and installing systems.
In fact, assessing readiness is a critical, irreplaceable first step in a corporation’s Six Sigma journey. How well this task is performed correlates  directly with the likelihood that a corporation will successfully install,  deploy, implement, and realize benefits from Six Sigma. Holliday turned  to then-COO Dennis Reilly to lead the effort to answer these questions.  While Holliday would remain at the helm of Six Sigma, Reilly would  handle the “nitty-gritty” of setting Six Sigma in motion.
During its assessment, DuPont quickly learned that its overriding  first question should be whether the business was ready for outright  transformation. Six Sigma is not a quality initiative that can be implemented incrementally, even though some have tried to position it that  way. At heart, DuPont discovered, Six Sigma is a management tool for  surgically transforming a corporate culture in a quantum manner. And  DuPont found that it requires an extraordinary degree of commitment  and courage.

IT’S ALL IN THE TIMING 
When DuPont decided to implement Six Sigma, the company had  already been doing some deep soul-searching. It was in the midst of  adapting to emerging economic, technological, and business trends that  were reshaping how companies survive and make money. The engine of  global economic growth was shifting from information to knowledge, as  it had shifted from services to information decades before, and from  industry to services decades before that. The company’s flat earnings signaled that it was time to usher the company into a new age.
As part of its readiness assessment, DuPont had to look at whether the  company had the knowledge and experience to effectively take on Six  Sigma. Management needed to decide if they had the type and number  of people needed to become Champions, Black Belts, and Green Belts. It  didn’t take long to figure out that DuPont was lacking both, as is typical  for every company at the edge of Six Sigma commitment. DuPont realized that Six Sigma calls for a corporation’s historical performance trend  to be disturbed. In any given company, the performance can be on a  trend. The trend may be up, down, or flat. The introduction of Six Sigma  will disturb this trend by focusing people on improving work and lifting  the trend. The degree of the lift is a function of the depth of the deployment. In most companies, the capability and capacity for doing so lies  dormant. An outside catalyst is needed to bring it to the surface, develop  it, and put it in motion. For DuPont, that catalyst needed to be a Six  Sigma consultant.
One of the key criteria for selecting a Six Sigma consultant is to choose  one who fosters self-sufficiency within the corporation as quickly as possible. Du Pont wanted a consultancy firm that would get in, help transform the company, and get out.
Reilly had already learned from Larry Bossidy and Jack Welch that Six  Sigma done right was a massive, targeted, rapid-fire, and highly coordinated initiative. Given that, DuPont would need a large and experienced  consulting firm with the necessary firepower to prepare the initial wave  of executive, Champion, and Black Belt pioneers. But they also wanted  one that would foster self-sufficiency within the corporation as quickly as  possible—a consultancy firm that would get in, help transform the company, and get out.
There were not many Six Sigma providers who had the reputation  and could work on the scale DuPont would need. Reilly’s list of candidates was relatively short. As the firm that had worked with AlliedSignal  and General Electric, the Six Sigma Academy was at the top of the list.  So in late 1998 Reilly met with Mikel Harry and Rich Schroeder, the  Academy’s two cofounders. Following their meeting, Reilly decided that  the Academy’s philosophy, approach, capability, and capacity would meet  DuPont’s needs. Harry and Schroeder were not interested in establishing  a long-term, ongoing consulting relationship with DuPont. They were  there to do what they had done for others before: transfer the knowledge  necessary to set the company’s people and performance on a new and  improved path and then get out of the way and allow DuPont to get on  with the business of deploying Six Sigma in their own way.
While Reilly examined potential Six Sigma providers, Chad Holliday  conducted his own due diligence. He asked Bossidy how AlliedSignal  picked Black Belts and how they kept them motivated. He inquired about  how projects were overseen and how the Champions who oversee projects were supervised. He scrutinized Six Sigma methodology until he felt  comfortable that the strategy would succeed at DuPont.
He came to realize that Six Sigma is a highly disciplined methodology,  seamlessly integrated into the culture and business fabric of a corporation. If it were anything but, Bossidy and Welch would not have espoused  it so strongly. It became clear to Holliday that the scientific and methodical nature of Six Sigma was a perfect match for DuPont. As a technology  company, DuPont’s people and systems would take to Six Sigma like  ducks to water—or so Holliday and his team hoped.

FUNDING SIX SIGMA 
Before DuPont could commit itself to Six Sigma, the company had to  address how much it would cost. There was a capital element involved in  building and sustaining Six Sigma capability. Among the costs DuPont  anticipated:  
Six Sigma fees for outside consultants 
Acquiring and installing information systems  
Employing full-time Champions and Black Belts  
Lost productivity as people went offline for training 
Spending for the execution of thousands of projects 
These costs could add up to $20 million, DuPont calculated. But it was  obvious to Holliday that the benefits of Six Sigma far outweighed the  investment—particularly if DuPont did it right the first time. Through  Mikel Harry and Rich Schroeder, they’d learned of companies that had  had to abandon their initiatives because of inadequate management support, misaligned training curricula, or a slow deployment. But they  confirmed with Larry Bossidy, Jack Welch, and other CEOs who had  instigated Six Sigma that, done right, Six Sigma would make their investment look minuscule compared with the return.
By late 1998, the only key decision remaining for DuPont’s executives  was whether to launch Six Sigma on a corporation-wide scale or run a  pilot first before asking each of DuPont’s businesses to immerse themselves in the methodology. They understood the need to commit to Six  Sigma if the process was to have the desired effect. The corporation already believed that Six Sigma could improve productivity as well as contribute to its other strategic goals, at least in concept. But they wanted to  sample the training process on a small scale before moving forward. So  DuPont’s top brass decided to send a small team from one of the company’s businesses, Specialty Chemicals, to Scottsdale for a session with  Harry and Schroeder.
In 1998, Reilly boarded a corporate jet with Jeff Coe, the head of  Specialty Chemicals, and Gary Lewis, the executive in charge of the division’s human resources and productivity functions, as well as the leadership team for Specialty Chemicals, and other key corporate executives.  Together, they formed the core of what would become DuPont’s Six  Sigma pilot. They were going to see if all they had heard about the Six  Sigma Academy was in fact true.
Lewis’s key concern about Six Sigma was the fact that DuPont is a  relationship-based company centered around networks rather than hierarchical control. “We get things done through matrix and influence management,” says Lewis, “but there are a lot of good and bad aspects of  that.”
As Lewis knew, his company had a deep and broad network of “strong  independents.” DuPont does very well in short-term crisis management,  initiating targeted projects in response to pressing business needs or  objectives. If a mountain needs leveling or a valley has to be filled,  DuPont’s world-renowned emergency response team can save the day.
But the company is not skilled at taking on long-term, centralized initiatives such as the continuous improvement program they had tried earlier. With these types of projects, the leaders of DuPont’s fifty worldwide  locations tend to split themselves into three groups: A third says, “Let’s  make this happen”; a third acts like a good soldier and says, “I’ll do it”;  and the final third says, “Go pound sand, because I don’t see how this fits  into my operation.”
DuPont was not the type of company that would do things just  because they were supposed to be done, which is why various initiatives  had never reached critical mass in the past. But if the project carries a real imperative, and if that imperative can be accomplished quickly, then the  DuPont management structure tends to fall into place behind it.
DuPont managers generally have a short attention span. Harry and  Schroeder would not have much time to capture the attention of the  DuPont group in Scottsdale. Over the next thirty-six hours the founders  of Six Sigma would have to frame a view of what Six Sigma could be at  DuPont—and, more specifically, what it could be in the Specialty  Chemicals business.
Harry and Schroeder first conducted an executive training session,  which would later be replicated for each business. At this session, the  DuPont executives learned the scope and approach for deployment.  What Mikel Harry and Rich Schroeder told the DuPont executives was  that Six Sigma is executed by training and deploying Champions and Belts  for each project. The Process Owner is the person or manager responsible for the specific process on which a Six Sigma project is focused on  improving. The Project Champion helps create the support structure for  that improvement. His or her chief role is to clear any barriers that get in  the way of the project. Being a Champion is a full-time position. Process  Owners also take on some Six Sigma responsibilities in addition to their  existing job. At a higher level, an SBU (Strategic Business Unit) Champion  provides strategy, consultation, guidance, and support to the Project  Champion. Finally, DuPont created a Top-Line Growth Champion, whose  role is to identify opportunities and promote and facilitate Six Sigma projects targeted to improve revenue for the business.
At the execution level, Six Sigma is driven by Master Black Belts, Black  Belts, and Green Belts. The role of the Master Black Belt is to work with  the Project Champion and mentor individual Black Belts. The Master  Black Belts also train others on Six Sigma methodology and help SBU and  Project Champions identify new projects. Black Belts are responsible for  leading teams to work on specific projects throughout the organization.  Projects led by Black Belts usually are based on savings of $175,000 or  more. For example, a Black Belt might head up a project to improve a  given step in the manufacturing process or analyze the sales effectiveness of a given group of salespeople. Being a Black Belt is a full-time role  within the company. Green Belts support the implementation and application of Six Sigma tools by participating in project teams. Unlike Black  Belts, Green Belts retain their normal jobs and add Six Sigma responsibilities that fall within the natural scope of their work. Green Belt projects  typically focus on customer satisfaction, a key business strategy, or other  issues with smaller financial payback than those of Black Belts.
A simplified view of the Six Sigma structure:  
Senior Champions lead key changes at the corporate level.  
Champions lead operational changes required to support the corporate goals, such as HR policies to reward and recognize Black  Belts or financial guidelines to be created to validate projects.  Anything needed to allow the Belts to succeed in terms of infrastructure would be put in place.  
Black Belts lead process changes required to support the operational goals. For example, an operational goal would be to  improve the capacity of a given plant. The Black Belts could work  on hundreds of projects focusing on uptime, throughput, waste,  and product quality.  
In all, DuPont’s Specialty Chemicals would have four full-time Project  Champions: two focused on manufacturing processes and two focused on  the transactional (nonmanufacturing) aspects of the business. One of the  two process Champions selected was the former plant manager of the  Chambers Works site in New Jersey, which made industrial chemicals and  at the time was one of DuPont’s largest sites. The other was a respected  business engineering manager who managed capital investment. On the  nonmanufacturing side, one of the two Champions was a top business  director taken from one of the critical business segments inside of Specialty  Chemicals, chosen to give heightened status to the assignments and show  the organization the importance of the Six Sigma effort. The other transactional Champion was the sourcing director for all of Specialty Chemicals. 
After the training sessions at the academy, many were still skeptical—  none more so than Lewis, whom Coe asked to take on the role of lead  Champion for the Six Sigma pilot in Specialty Chemicals. “For me, it was  a very tough sell,” says Lewis, who is now director of labor relations at  DuPont. Though Six Sigma logically seemed to be perfect for DuPont at  the time, Lewis didn’t fully believe that Six Sigma could truly work and  yield the kind of results it claimed, either at DuPont as a whole or at  Specialty Chemicals.
While Lewis thought Six Sigma was a good initiative, he didn’t necessarily believe it was broad enough to justify his direct involvement. He  saw Six Sigma as a subset of the larger productivity improvement thrust  at DuPont, something that smacked of the quality programs he had been  involved with in the past, which were overwhelmingly focused on reducing defects in manufacturing areas. To Lewis, this was limiting because it  did not address the idea of defect elimination in transactional, or nonmanufacturing, processes such as sales and marketing. It did not cover the  full spectrum of the supply chain—buy, make, sell, deliver; it covered  only the buy and make phases.
“Other than safety, in my twenty-five years at DuPont, no effort had  ever been launched centrally and been sustainable,” says Lewis. “The track  records to sustain these kinds of programs have been dismal failures.”
Coe and Lewis knew each other well, having worked together in different capacities for years. On the jet ride back, the two men stood at the  back of DuPont’s spacious Gulfstream V, in the path to the plane’s only  restroom, and talked about Six Sigma and DuPont’s past quality programs, as well as the role Lewis could play and the destiny of Specialty  Chemicals.
“It was a tense, tense argument,” says Lewis. “People would come  halfway down the aisle and just turn around. I don’t think anyone went  to the bathroom the entire flight. It took the entire flight to convince me  to take on the role of a Six Sigma Champion,” Lewis added.
In the end, Lewis realized that Six Sigma was not as narrowly focused  as he originally thought. It was a holistic initiative for eliminating both manufacturing and nonmanufacturing defects, one that could cover the  gamut of performance improvement throughout the entire supply chain,  not just productivity in manufacturing. By the end of the flight, Coe and  Lewis had created a road map, outlining the steps they would use to start  it up. Says Lewis:
We took it as a leap of faith that we would be able to do the transactional selling and delivering work. There’s a lot more to Six Sigma than  statistics. It’s fundamentally about how you think about work. It’s a fundamental approach to work because of the data. The other things [we  had tried] really were just programs and they usually withered away.
On that airplane ride from Phoenix to Philadelphia, we mapped it  out. We staffed up for this like we never did before, and we put the  absolutely best people on it. The early champions were impeccable,  and it was a significant cultural event.
There were people who got it and were lining up. Then there were  those who said all the right words but really thought, “I have more  important things to work on.” It takes them longer. It’s how your feet  walk, not what your words say. We wanted to take the basic knowledge about our products and extend that knowledge into the marketplace.
For Specialty Chemicals, we quickly made an incredible amount of  personnel changes and announced more than 100 organizational  changes, and we did it in one fell swoop. We had 105 full-time people  in Six Sigma in the first month or two. It was all driven by the leadership and quickly supported by the entire organization. This model was  then duplicated throughout the corporation when the overall launch  began. Every goal we set, we exceeded, in terms of numbers of projects and dollars validated.
Lewis concluded, “The people were the best. Six Sigma has changed  how I approach work redesign. I wish I had it fifteen or twenty years ago.”
Upon his return to Delaware, Lewis worked to build consensus and  buy-in on Six Sigma, attempting to convince his colleagues that it was the  right thing to do.
Conversations throughout the business unit were spirited and brought  out different viewpoints—much as Lewis’s own discussion at the back of  the plane on the way home from Scottsdale had done. The concerns were  mostly around why a corporate process was needed to help improve the  business. People were proud of their business and felt that they were the world experts and did not need help. The discussion revolved around  the fact that Six Sigma was not another what for them to do, but a how to  help them improve their business.
But the real conversation began after the leadership team agreed to  commit to Six Sigma and was faced with deciding exactly how much  money it would target to save. In typical DuPont fashion, the team of  four asked their leader, Coe, to leave the room while they debated among  themselves about what the right number should be.

THE FIRST $8O MILLION SAVED 
In the end, the team decided that Specialty Chemicals would commit to  saving $25 million by the end of 1999 and $80 million by the end of 2000  through its Six Sigma initiative. These numbers represented an annualized run rate of additional income the business would realize as a direct  result of completed Six Sigma projects. The annualized run rate is the  amount of hard dollars that would hit the income statement in a one-year  time frame. If a project saved $20,000 a month, it would be validated as  an annual run rate of $240,000. At DuPont, only project savings that  demonstrated ongoing, month-after-month savings would count as valid  payback on Six Sigma training and project execution. For the Specialty  Chemicals business, with about $1.5 billion in revenue, the $80 million  goal was sizable, representing about 5 percent of revenue.
During the meetings in Arizona, the leadership team had been told  that most corporations have a “cost of poor quality” on the order of 20  percent of revenue. DuPont’s executives, like those in most corporations,  had been amazed. How could companies succeed with that much waste?
Specialty Chemicals had seen enough about the promise and potential  of Six Sigma to act boldly. The business set its sights high and committed the resources and people necessary to give itself a fair shot at achieving  its goal. Specialty Chemicals redeployed about 4 percent of its workforce,  or about eighty of their 2,000 people, to Six Sigma–related activities and  projects. Specialty Chemicals became the first DuPont business to  embark on the arduous Six Sigma journey toward dramatically improved  success.
Before selecting projects or training Black Belts, the managers of  Specialty Chemicals spent time with companies that had implemented  Six Sigma, such as Asea Brown Boveri, to ask what they had done and  learned as they deployed and implemented Six Sigma. The lessons they  learned were many, but a few stood out above the rest. 
Specialty Chemicals and DuPont would need to focus equally on  both manufacturing and service opportunities. Other companies  had made the mistake of pigeonholing Six Sigma as a manufacturing-based initiative.  
Specialty Chemicals would need to develop its own project-tracking software so that it could track the details of project implementation, as well as graph how those projects aggregately  contributed to the unit’s higher-level aims. 
The business unit would need to institute a reliable system for  validating project savings. Results had to be tight, so that no one  could doubt the credibility of Six Sigma or the project Black Belts,  or the legitimacy of their savings to the bottom line.  
The business would need to reward its Champions, Black Belts,  and Master Black Belts with special incentives and stock options  for their work (which we will discuss later). 
Beginning in the first quarter of 1999, Specialty Chemicals selected its  initial Six Sigma projects. These included process and transactional projects focusing on things such as yield improvements, inventory reduction,  the quality of accounts receivable and payable, capacity, order fulfillment,  and energy projects. Many energy projects were executed, for example, reducing natural gas needs by having more efficient heating processes in  the manufacture of chemicals. The unit established a rigorous and methodical HR process to figure out how many people were needed for these  projects and to select the individuals to be trained. They established a system evaluating the execution of each project, including periodic project  reviews by the Champions involved, using the Six Sigma Academy model.  By the end of the second quarter of 1999, the first wave of about forty  Black Belts had been trained and the projects initiated.
At Specialty Chemicals, Coe, Lewis, and the others established a set of  metrics for managing Six Sigma at the business level. The leadership team  reviewed these metrics at least once a month formally and much more  often informally. The business metrics included not only the validation of  the initial savings in dollars but also a review of how the final numbers  were tracking. During a project, the Black Belt lays out what he or she  thinks might be the savings goal. The finance person checks it, saying that  if the problem is solved it will be worth a certain amount. This is initial  validation. After the project is complete and has been running for, say, six  months, the finance person comes back and says how much it has delivered, usually more than initial validation. This after-the-fact process is the  final validation. DuPont tracked the financial returns of these projects,  which initially were in the hundreds but eventually grew to the thousands, versus the run rate milestones it had established from an overall  business perspective. The run rate goal on a project was $175,000, and the  average final validation on each project was $300,000. The people metrics  were followed carefully as well, such as how many Black Belts were certified, promoted, and compensated (certification takes about eighteen  months to two years). The current total of those certified comes to more  than 1,500. Many Black Belts were promoted to roles of higher responsibility.
Initial results allowed Lewis and the others to quickly determine that  Six Sigma was well worth its cost, even before the final results came in  from the first wave of Black Belt training. Furthermore, it was clear that  the results were evident in the service area as well as the more traditional manufacturing area. Independent finance experts were validating the dollar savings, and the impact to the bottom line was evident. The entire  supply chain of Specialty Chemicals was becoming more efficient and  more integrated. By the end of 1999, the business had realized a total savings of $35 million, $10 million more than its original target. At the end  of 2000, its total was $100 million in savings, $20 million beyond the  expectations and goals of those who had set it in motion twenty-one  months earlier.
The success of the projects was obvious to top management early on. For example, one manufacturing project focused on minimizing the  use of natural gas to generate power at a plant. The plant used four boilers that were designed to use either natural gas or “off-gas,” a cheaper  manufacturing by-product that generated more energy. One key objective for the facility was to optimize the use of off-gas and minimize the  use of natural gas. After applying the Breakthrough Strategy, the team  reduced natural gas consumption significantly. The Six Sigma Breakthrough Strategy, by using mathematical measurements, systematically  reduces defects that occur in processes used to produce a product or  service. The Strategy uses a series of steps that define how well processes  and services are delivered. It shows companies how to improve their  processes, reduce costs, and maintain the gains they achieve. The total  annual savings: $190,000 to $280,000, based on the fluctuating price of  natural gas.
Another early Specialty Chemicals Black Belt project focused on eliminating defects in the requisition process for site materials. The company  found that it could save on procurement by using a tighter process. It  was headed by Katy Stone, one of DuPont’s first fifteen certified Black  Belts (and now global strategic sourcing manager for Agriculture and  Nutrition). As a Black Belt, Stone led the team through the five phases of  DMAIC. In addition, she did analysis of the data, presented the solution  to management, and then led implementation. The project goals were to  eliminate rework, improve cycle time, and improve spending controls.  Cycle time is the elapsed time from when the company went out for bids, decided on vendors, and then received the materials. Critical factors  included training and upgrading information system workflow consistent  with changes in the requisition process. Specific improvements included  automated order processing, reduced fixed processing costs due to proper  vendor setups, and reduced transactions due to pooled purchases. Total  annual savings: more than $300,000 in annual pretax operating income.
We will describe the Six Sigma Breakthrough Strategy in detail in  Chapter 1.
The pilot program at Specialty Chemicals was a resounding success. It  showed Chad Holliday and his executive team that Six Sigma could work  throughout DuPont. The systems and practices Specialty Chemicals built  and installed would serve as standards for the rest of the corporation.  They set a strong precedent for pulling key, visible performers within the  company out of their traditional roles and having them spearhead the  company’s Six Sigma efforts. Specialty Chemicals also built a robust system for evaluating the performance of Black Belts and Master Black Belts,  and for rewarding them for their contributions.
Although the Specialty Chemicals experiment was a microcosm of what  was to come in DuPont, each business unit would develop its own unique  Six Sigma signature.
Two years later, in 2001, at a Wall Street analysts meeting, Holliday  would speak of DuPont’s new strategic focus: “Science is the cornerstone  of our ability to build and sustain a richer mix of businesses. We are  focusing on market needs for electronics and high-performance materials, while we invest in new technology platforms such as plant science  and biomaterials. At the same time, we are pursuing a ‘knowledge intensity’ business model, which leverages the value of our market knowledge,  our brands, our technology, and know-how. This is being accomplished  while also using Six Sigma to enhance productivity, build marketplace  competitiveness, and grow revenues.”
At that meeting, DuPont COO Richard Goodmanson discussed the  company’s management strategies and business targets, including capital allocations and technology resources. Goodmanson described the company’s portfolio in terms of growth targets, focusing particularly on those  businesses where growth was most challenging. For example, nylon and  polyester were mature products in terms of their product life cycle. They  were given growth goals that aligned with the growth of the country’s  general gross domestic product (GDP). Other businesses that introduced  new technologies, such as DuPont’s Displays and Electronic Technologies,  were given double-digit growth goals. As a result, the overall portfolio  was constructed to grow its earnings 10 percent a year, but each unit had  realistic, differentiated goals. Goodmanson emphasized that integrating  science, knowledge, and Six Sigma could help DuPont meet its business  goals, and he described the rigorous management process DuPont had  put in place to monitor progress toward achieving those goals.
From a strategic vision perspective, the litmus test for Six Sigma readiness is a visible commitment to breakthrough change, and DuPont was  clearly ready. The company’s new mission was ambitious enough to signify a distinct break from the past, and in this sense it was aligned and  integrated with the nature of Six Sigma. DuPont’s mission of sustainable  growth was defined as increasing and meeting the financial goals of the  company while reducing its “footprint on the environment.” Financially,  that meant growing its revenues and earnings per share 6 percent a year, as  well as returning return on invested capital (ROIC) to the high teens. This  simply meant targeting revenue growth at 6 percent each and every year.
While Six Sigma is a strategic initiative in and of itself, it is also a vehicle  for realizing other strategic initiatives. Six Sigma was to be the “how” to  accomplish DuPont’s other two strategic initiatives—achieving sustainable growth and increasing shareholder value through integrated science  and knowledge-intensive products and businesses. Using Six Sigma’s  approaches on thousands of projects, DuPont aimed to offer improved  knowledge and technology to its customers. For example, a Six Sigma  project in DuPont’s automotive and paint business used Six Sigma to  understand the voice of the customer when developing a new clear coat  paint for a new truck model. Going through the steps, the group developed a new product to meet customer needs for a quick-dry and scratch-resistant paint.
It is more than coincidence that DuPont was reformulating its corporate mission at the same time it was getting ready to deploy Six Sigma.  DuPont had determined that, in undertaking Six Sigma, there would be  only one viable directional thrust for the company: quantum, quantifiable, and accountable change.
DuPont’s CEO, Chad Holliday, understood that as much as vision is a  prerequisite for a successful Six Sigma deployment, strong leadership is  vital. In the sandy-haired Jeff Coe, he had a very strong business leader  who always focused on results, and in Gary Lewis, he had a strong Six  Sigma advocate who was a respected and outspoken leader. But now  Holliday needed a strong corporate advocate to lead the deployment of  Six Sigma into DuPont’s seventeen other businesses.
Six Sigma is a strategy that relies on leverage to accomplish its aims. In  this sense, not every employee in the smallest functions of a sizable corporation will be involved in Six Sigma. However, virtually everyone’s job  will be changed in some way as a result of Six Sigma, starting from the  top down. While relatively few lead, the changes they bring about affect  the lives, jobs, and destinies of many.
At heart is leaders who make Six Sigma successful, not Six Sigma that  makes leaders successful. The top executives at DuPont had exposed  some of their strongest leaders to Six Sigma when DuPont Specialty  Chemicals executives initially met with Harry and Schroeder. In the wake  of their meeting, Specialty Chemicals implemented Six Sigma with religious fervor, and banked $100 million to DuPont within the first two  years. They did this by following the strategy outlined by the Six Sigma  Academy in setting up the structures, projects, training, and systems. This  book tracks that strategy. The steps are:  
Set a clear strategic target. 
Have the leaders lead. 
Pick great people. 
Select impactful projects. 
Follow the steps of DMAIC. 
Put in tracking systems. 
Celebrate the successes. 
Communicate, communicate, communicate. 
Chad Holliday and Dennis Reilly asked me, Don Linsenmann, to take  the job leading Six Sigma at DuPont. I had been at DuPont for eighteen  years, since the company had acquired the highly entrepreneurial materials division of Exxon Enterprises in 1984. As the division’s business  director, I had built a career on taking calculated risks in new markets. It  is what excites me.
My first assignment at DuPont had been to help develop the newly  acquired division, a high-tech composite materials business. That business  made components of carbon fiber, the material used in golf club shafts. We  made medical products such as X-ray tables, aerospace products such as  satellite structures, and industrial products such as paper machinery rollers.
After a few years in this role, I had a conversation with DuPont vice  president Mike Bowman, my boss at the time. He felt I had grown out of  my role in the composites business and told me DuPont management  wanted me to try something different and new—to become the global  director of industrial nylon, a product used mostly as reinforcing material  in tires.
With the goal of expanding the Nylon business from being U.S.-based  to having a global focus, I accepted the job. We built plants in Indonesia,  upgraded facilities in Argentina, and completed joint ventures in Turkey  and other countries. It was a high-intensity environment where I got to  work closely with a team of talented professionals with whom I became  good friends.
Our team improved Nylon’s net income from $40 million a year to $80  million a year by injecting an entrepreneurial spirit into an old-school  business. It was the kind of task I loved: a vague and unstructured assignment that represented something new for the company. I tend to gravitate to the lunatic fringe of business, where the rules are more often  absent rather than just difficult to figure out.
After Nylon, I worked in a number of business leadership roles culminating in a position in Europe running DuPont’s Lycra operations. But I  realized that I didn’t like working in more bureaucratic and political environments, and it seemed the higher up I went, the more this was the case.
At Lycra, in 1994, I was more involved in the maintenance aspects of  DuPont than in aspects of invention. This is not to say that we didn’t create new markets. The first wholly owned DuPont subsidiary we started,  Initiativs Inc., was a company that designed, sourced, and manufactured  women’s apparel, mostly in Mexico. The second was an e-business helping the garment industry change the way it developed garments using  digital means.
These subsidiaries were much smaller companies than I was used to,  like small colonies operating outside the royal grounds of DuPont. I  loved running them because I could do so in accordance with my own  beliefs in the value of team building and the importance of cultural transformation. I believe a diverse group of folks together can accomplish so  much more than individual performers. Building trust is central to building teamwork. Trust in the business environment means there is a very  open and sharing approach to one’s ideas and concepts. Putting this more  informal trust-building culture in place is what I like to do. I was able to  do whatever I had to do in the interest of starting new companies, growing those that already existed, and shutting down businesses that were  not performing up to par—all without worrying too much about fitting  into the larger entity called DuPont.
So when Chad Holliday asked me if I would consider running Six  Sigma and, in doing so, move from the lunatic fringe to the middle of the  core, my initial reaction was one of curious hesitancy. Then I had an  epiphany. Maybe at the core, I could make changes that would better  DuPont, change its culture, make it more nimble moving forward. Maybe  I could create an entrepreneurial adventure in which Six Sigma would be  the product and DuPont would be the market.
As soon as I figured this out, I became preoccupied with the question  “What is Six Sigma?” I knew that AlliedSignal and GE had implemented  Six Sigma to enormous and well-publicized success, but my knowledge  beyond this was zero. Now I was being asked to lead a corporation-wide  Six Sigma charge that was expected to save the company billions of dollars.
Was Six Sigma a quality program? Was it a flavor of the month? It  looked and smelled to me like Total Quality and Malcolm Baldrige, both  of which ended up in DuPont’s recycle bin of failed change initiatives. I  had seen new change programs come and go at a rate of about one a  year, none of which had stuck.
What if Six Sigma was no different from other change programs? Was  this an opportunity to advance my career, or was it an invitation to  become the fall guy if Six Sigma failed? Such were the doubts that accompanied me as I made my transition from business leader to corporate Six  Sigma Champion. What I ultimately learned was that the biggest difference between the other programs we had tried and Six Sigma was that  Six Sigma was about the quality of our business, not about the business  of quality. Most of the other quality initiatives were more focused on  crossing the t’s and dotting the i’s of the company’s compliance templates, while Six Sigma was really focused on profits and cash.
I didn’t worship the DuPont structure, I didn’t fly with the flock, and I  didn’t mind shaking up the status quo. As it turned out, these were the  very characteristics Harry and Schroeder had advised Holliday to look for  in a senior Champion. I knew I would be working closely with Holliday  and the senior leadership team and that I would be squarely in the center  of the storm of the Six Sigma strategy. If things went well, I would be a  hero of sorts. But if things did not go well, as had been the case with the  other corporate initiatives, I ran the risk of becoming the object of some  pretty powerful finger-pointing.
My litmus test was the same as it had always been: Was Six Sigma  something in which I could personally and passionately believe? I told  Reilly I would seriously consider taking the job only after having interrogated Mikel Harry and Rich Schroeder about the viability of their program. I understood that the two top men at DuPont were convinced  about Six Sigma, so it was now just a matter of finding out about Six  Sigma for myself.
I set up a meeting with Mikel and Richard at their Academy in Scottsdale, hoping to return to Delaware with a more informed opinion about  Six Sigma.
One fact I did know was that I didn’t have a lot of time to make up my  mind. Holliday had put me on the spot, saying, “We will do Six Sigma,  and we want you to lead it.” There wasn’t a lot of ambiguity around the  “We will do Six Sigma” part of Holliday’s statement. The only question  left was whether or not I would lead it.
Before leaving for Arizona, I spent time with Coe, the leader of  Specialty Chemicals, and Lewis, its Six Sigma Champion. Both shared  their enthusiasm and early success with Six Sigma in a way that made me  wonder if they were talking about a quality program or a business initiative. Coe and Lewis spoke in terms of “filling unused capacity” or “creating additional capacity” or “saving $800,000” on a certain Black Belt  project. These were the words of businesspeople, not quality program  people.
The key to me was to determine if I would personally and passionately  own Six Sigma or just own it in name for the greater good of DuPont. I  had to be absolutely convinced that Six Sigma was not like any other corporate initiative. If I could say this, objectively and unequivocally, then the  next critical task would be to understand Six Sigma as broadly and as  deeply as possible.
In Scottsdale, I came to understand that the big ideas underpinning Six  Sigma are driven by its relationship to a business. Mikel Harry and Rich  Schroeder explained to me that Six Sigma success is a function of leadership, enablers, and ideas. When I began to understand the full import of  ideas such as determinism, measurement, leverage, and transformation—  and really saw how they interact to create business breakthrough—I  began to understand why Six Sigma was much more than a quality program. Leverage in this context means that applying a small bit of force (Black Belts) focused on a fulcrum (Six Sigma) can move large organizations (DuPont) if the lever is long enough. Think of a seesaw with one  end a disproportionate distance from the fulcrum and imagine the multiplication effect of exerting a small force on that end. Thinking about Six  Sigma this way encourages you to find the long lever so you can get the  most out of your efforts. While I still didn’t understand any of its details,  I had learned enough about Six Sigma to know it contained the ingredients of a breakthrough. Determinism , for example, is absolutely key to Six  Sigma belief. According to Six Sigma, you must accept that outputs, or  effects, are determined by the inputs, or causes. For example, sales revenue growth, an output, is a result of the inputs such as price, market  share, new technology, and sales-force effectiveness. In mathematical  terms, this idea is represented by the equation Y = f(X) + e with the outputs (Y) being the dependent variables, while the inputs (X) are the independent variables (allowing error, or e). If someone starts with this belief,  he or she can be confident that the many projects launched to keep the  X’s in control ultimately deliver the required result, the Y’s. The value of  measurement is another foundation of Six Sigma. Measurement means  understanding the capability of your measuring device to pick up the real  differences in what you are measuring. For example, you don’t use a yardstick to measure fractions of an inch. Many companies ignore the accuracy and repeatability of their measuring systems. Six Sigma forces the  management to properly measure the data.
Similarly, leveraging ideas from one unit to another and  transforming the  way work gets done are pillars upon which a Six Sigma deployment is  built. Leveraging ideas is the knowledge management of Six Sigma. In  other words, using what is learned from one project can make it faster  and easier to replicate that project elsewhere.
As the Senior Champion, I would not really be in charge of anyone or  have anyone report to me. I would report directly to Holliday. All the Six  Sigma leaders under me would report to their respective business units at  their various levels. I would be an influence rather than a manager. As a  rule, I was comfortable with such “influence management,” because it freed me from the bureaucratic aspects of supervision. In the end, I  decided to take the job.
The way to get all the DuPont businesses properly set on course was  to have each of their leadership teams travel to Scottsdale to learn for  themselves about Six Sigma’s effectiveness as a business tool. I intended it  as a rapid deployment approach, whereby we would leverage the Six  Sigma Academy’s knowledge to get each business set on the right course,  one right after the other, in a matter of about six months. I would then  rely on the combination of corporate enablers and local leadership to  optimize the overall impact of Six Sigma within DuPont.

MAKING SIX SIGMA OFFICIAL 
The corporate officers at DuPont get together twice a year in an extended  leadership team meeting to discuss directional, strategic, and business  issues impacting the company. At our January 1999 session, Six Sigma was  on the agenda.
Before formally engaging in DuPont’s goal-setting process, Holliday  thought it important to let his top people know the company would be  aggressively pursuing Six Sigma as a strategic edge. Holliday wanted to  make it clear that they would very soon take on Six Sigma across the  entire company.
The audience was aware that Specialty Chemicals was implementing  Six Sigma, but they did not expect a corporation-wide announcement.  After presentations by Coe and his team along with Dennis Reilly on the  relevance of Six Sigma to all of DuPont’s businesses, Holliday announced  that DuPont was going to become a Six Sigma company: “We’re going to  begin our journey to Six Sigma, and this is absolutely essential for the success of DuPont to meet our strategies.” Since Specialty Chemicals was  really a portfolio of businesses, with twenty individual business units and  a multiplant environment, much like the rest of DuPont, Holliday  believed that what was good for Specialty Chemicals would be good for  the entire company.
Holliday laid out the basic definition of Six Sigma, along with Six  Sigma’s baseline rules and other information that would help DuPont’s  business leaders come to grips with how they would drive Six Sigma in  their respective organizations. Finally, Holliday introduced me to  DuPont’s leaders, calling me “the one who will lead us on our Six Sigma  journey.” That moment marked the beginning of the breakthrough transformation throughout DuPont.
Looking around the room, it was obvious that while some leaders  were enthusiastic, others were noncommittal, and some just rolled their  eyes. The savvy DuPonters had known that something was up, since  Holliday had me sitting at his table. Some executives got up and said this  was just what DuPont needed. Most, however, were silent. One leader  claimed that it would be great for other DuPont businesses but that his  was already at Five Sigma.
At the end of his remarks, Holliday communicated to everyone at the  meeting that Six Sigma was not optional, and that the DuPont leaders  should see me for details. Several came up to me at the break, congratulated me on my new job, and said, “Sign me up.” Others said, “Congratulations,” and that was it. A couple said, “Sign me up for last,” probably  thinking that Six Sigma would not be around by the time it was their  turn. Interestingly, the early adopters at that meeting ended up being  some of the best deployments with the best results in the company.
Over the next year, Six Sigma helped us to identify more than $1 billion  in direct benefit to DuPont, a combination of money saved and earned.  In five years, that number would exceed $2.3 billion. DuPont moved Six  Sigma beyond just cost savings and created the concept of top-line  growth (TLG). Rather than focusing on decreasing or eliminating costs  by eliminating defects, the TLG focus would be on growing revenue, a  nontraditional use for Six Sigma.
Although we concentrated on cost reduction initially, we observed that  many Six Sigma projects were having a positive effect on customers.  Looking closely at the data, we saw that one business, Crop Protection  Chemicals, was registering great results in the areas of sales and marketing. Further examination revealed that while other businesses were focusing on increasing capacity, Crop already had plenty of capacity; their issue  was to grow revenue. The Champion from Crop, Don Wirth, worked  with his team and then leveraged what they’d learned with the other  Champions and divisions. Based on this early work, we decided to form  the top-line growth network to focus specifically on growing the top line  for DuPont. Wirth worked inside his business, bringing sales and marketing to the table. He spent time with the team as they expanded the thinking of the process to apply to growth. Then some members were  confident enough to try some experiments. He did this on some products  in Canada and saw the return. They shared results openly with other  Champions from the other businesses. This is a good case of leveraging,  as the others took that little bit of information and applied it to their businesses. A top line growth (TLG) network was formed by picking seasoned marketing and sales professionals to pull together what had been  learned, create a tool kit, and act as the center of gravity for growing revenue throughout DuPont. The group set out to make growth a key component of DuPont’s Six Sigma journey.
In 2001, the concept of TLG did not exist, but by the beginning of  2004, DuPont had completed more than 2,500 TLG projects, increasing  revenue by $1.5 billion.
By the beginning of 2004, DuPont had completed 6,147 Black Belt  projects and had 9,406 more in the pipeline. In the following chapters, I’ll  show you how we did it.

CHAPTER 1
BUY-IN AT THE ENTERPRISE LEVEL
DuPont’s initial company-wide Six Sigma thrust was focused on  productivity enhancement. Its goal was to realize $1 billion in  annualized hard savings during the first eighteen months of  full-scale implementation, in the period from mid-1999 to December  2000. Also, DuPont was targeting an additional $600 million in savings in  year three and another $800 million in year four. Even for a company of  DuPont’s size and revenue, the numbers reflected the boldness of the  company’s goals, as well their high expectations for Six Sigma in achieving them.
While these targets were not yet set when DuPont was preparing for  Six Sigma, CEO Chad Holliday and other key officers knew that their  goals would be very ambitious. Six Sigma requires that a company set and  achieve goals that are well beyond what a corporation has reached in the  past. Those goals are ultimately met through the aggregate savings of  individual projects.
As a general rule, in a Six Sigma initiative the average Black Belt project returns about $300,000 in cost savings, and the average Black Belt  completes three or four projects per year. Given a first-generation Six  Sigma goal of $1 billion in savings, DuPont would have to initiate, drive,  support, and manage well over 3,000 projects.
Holliday understood the enormous size of his company’s commitment.  DuPont’s Six Sigma goals would have to be cascaded down throughout  the company and deployed in full alignment with its strategic intent. He  knew that only by setting serious goals at every level would they provide  the sense of urgency necessary to pull together the personnel, structures,  systems, methods, technologies, and tools required to get the most out of  Six Sigma. The operative principle is much the same when a Black Belt  determines a project savings target, then defines the critical variables that  will impact that outcome. In Six Sigma language, this process is called  identification.
The system used in Six Sigma caused DuPont to look at problems and  solutions in a totally different way than in the past. With Six Sigma, executives would be required to determine the Y, or result they wanted. They  then would determine what critical steps were needed to achieve those  results—the X’s. At the corporate level, the configuration of identified Y-X–correlated goals would become the key measure by which DuPont’s  executive management would drive and monitor progress. Following the  concept of Y = f(X) + e, DuPont set the critical X’s for each year. These  were the essential tasks to be done that would lead to success, which we  detail later in this book.
At the operations level in the eighteen strategic business units, the Y-X  goals would be central to how the DuPont business units drove and monitored their respective Six Sigma journeys while directly supporting the  company’s corporate goal of $1 billion in cost savings. At the process  level, Six Sigma goals were formulated based on how specific Black Belt  projects would support each division’s operational goals.
Over time, the language of Y and X became part of the DuPont lexicon, to the extent that even in casual meetings having nothing to do with  Six Sigma, it became common for one DuPont employee to ask another  what Y they were looking for, or to suggest a critical X factor or two as  part of a solution to an issue. This was reinforced in official meetings  when the CFO stated in presentations, “Here is the big Y.”
THE ECONOMICS OF SIX SIGMA AT DUPONT 
The first step in establishing Six Sigma goals at a company is setting a  high-level financial target. The figure targeted should fall between 15 and  25 percent of a corporation’s revenue. This reflects the common cost of  poor quality that can be extracted from the cost of operations in the form  of bottom-line profit. The basic idea is that poor quality adds 20 to 25 percent to a company’s operation cost. Setting an overall goal at, say, 20 percent shows the scope of the program over many years, as this figure  could be in the billions of dollars. Matching financial goals to timelines is  the next level. Setting the $1 billion in 18 months was aggressive for  DuPont. Any nonquantifiable benefits realized through Six Sigma, and  even quantifiable cost avoidances, are not part of this benchmark. (A  good example of cost avoidance might be someone trying to claim savings by buying Fords as company cars rather than Mercedes-Benzes.  While you could show savings on paper, it never could be validated on  the income statement because the expense of the Mercedes-Benzes was  never there to begin with.)
The driving idea behind Six Sigma is to set goals that are overtly ambitious and daring. Only through proper design, initialization, installation,  deployment, and implementation of Six Sigma can a company expect to  meet or exceed these ambitious financial targets.
The questions DuPont’s executives asked as the company engaged in  the goal-setting process were:  
What is the right corporation-wide goal?  
How do we break the goal down among our eighteen business  units so that it is manageable and realizable?  
The company knew the success stories of companies such as  AlliedSignal and GE, which set and achieved ambitious Six Sigma targets.  DuPont had not yet decided what its magic number should be. Moreover, its executives didn’t even know how the company should go about arriving at that goal.
In early 1999, DuPont’s top management team headed off to Scottsdale to meet for two days of intensive training with Mikel Harry and Rich  Schroeder, including CEO Chad Holliday, as well as the company’s chief  operating officer, chief financial officer, chief technical officer, chief legal  officer, head of human resources, head of strategic planning, and the  leaders of each of DuPont’s eighteen major businesses. At the time, those  eighteen businesses were Nylon, Polyester, Lycra, Crop Protection,  Chemicals, Pioneer Seed, Performance Coatings, Titanium Technologies,  Packaging and Industrial Polymers, Engineering Polymers, Imaging  Technologies, Electronic Technologies, Kevlar, Nomex, Advanced Fiber  Systems, Specialty Chemicals, Safety Resources, and Nonwovens and  Surfaces.
At the two-day retreat, Harry and Schroeder performed a sort of baptism by fire for those who would lead the Six Sigma thrust for the company. The first part of the session was focused on guiding DuPont’s  executives through the process of establishing DuPont’s corporate Six  Sigma goals.
Schroeder asked the head of one of the business units to articulate one  of his current goals for his business.
“To grow year-on-year productivity by 4 percent,” he replied.
“Good,” Schroeder said. “That’s a very good goal. It’s very specific, it’s  quantifiable, and it has a time commitment to it.” Then he asked how the  business unit was doing in achieving that goal.
“Well, we were a little flat last year,” the leader, a senior vice president,  said. The businesses are run by vice presidents/general managers, who  today at DuPont report to senior vice presidents, who lead a platform of  businesses.
“Okay,” Schroeder said. “How about the year before?”
“A little flat or even a little negative.”
“Okay. So I gather that you have a great goal, and you’ve given that  goal to your people again this year. So what makes you think you will be able to meet it this year? What are you going to do differently that gives  your people the tools, the methodology, the knowledge, and the motivation they will need to meet this goal?”
The business leader remained silent.
Then Schroeder asked another business unit head what his unit’s goal  was, and went through the routine again. The reply was the same.
Next, he asked DuPont’s chief technical officer what one of his goals  was.
“To derive 5 percent of DuPont’s revenue from new product development,” the chief technical officer replied.
“An excellent goal,” said Schroeder. “It’s quantitative, you can measure  it, and it is bound to time. How did you do in meeting that goal last  year?”
“We did about 1 percent—not very well,” said the chief technical officer.
“Well, what about the year before?” asked Schroeder.
“Again, maybe 2 percent.”
“How about the year before that?” Schroeder continued.
“We didn’t have that measure in place then.”
Next Schroeder asked the technical officer about progress toward his  goal in the current year.
“We have a lot of projects in the pipeline,” he said.
“Define a lot,” Schroeder asked.
“Well, many,” came the reply.
“What percentage of revenue will they account for? Do you think you  will meet your goal this year?”
The chief technical officer was not 100 percent sure. His goal was  highly dependent on “market acceptance.”
“What are you going to give your organization that’s different with  regard to tools, methodology, and the necessary courage to meet this  goal when it has never been met?”
The chief technical officer lapsed into silence.
It was a painful process for DuPont’s senior people as Schroeder and  Harry exposed, questioned, and confronted the manager’s effectiveness in setting and achieving their goals. Clearly, their efforts weren’t working.  Something different was needed at DuPont. Even if their aims were valid,  they needed different tools to reach them. Harry and Schroeder told the  executives that DuPont needed specific Six Sigma goals to make sure the  company properly applied its resources to achieve the goals it set out.
Over the next two days, Harry and Schroeder laid out what DuPont  could expect from Six Sigma and what they should consider in establishing the company’s goals.
Schroeder asked the group what they thought DuPont’s total cost of  poor quality was. The executives went back and forth around whether it  was 10 percent of DuPont’s revenues or 12 percent or even 15 percent.  What Schroeder said next shocked them all: “I’m telling you right now, it’s  somewhere between 20 and 30 percent. For a $25 billion company, let’s be  conservative and say you have a $6 billion cost of poor quality sitting  inside your company waiting to be extracted.” Schroeder defined the cost  of poor quality as the amount of waste, defects, and extra cost at DuPont,  divided by its revenue. This $6 billion cost, said Schroeder, was the overall  opportunity DuPont could realize over a multiyear time frame.
At this point, a heated debate arose about whether some of the  DuPont businesses could legitimately carve such a large percentage out  of their operating expenses. It was difficult enough to accept that DuPont  had $6 billion of wasted efficiency hiding in its operations, money that  was being taken directly from the company’s bottom line. But it was even  more difficult for some of the business heads to believe that their organizations were operating so far short of where they could be running. “My  business is a leader in its industry. I simply don’t believe our cost of poor  quality is as high as you say,” said one DuPont executive.
Schroeder smiled. “It’s probably higher,” he responded. He had heard  too many stories to count from high-powered executives about why their  businesses were different and why they should set more modest goals.  Schroeder understood that many of the past behaviors and assumptions  of these highly successful, experienced, and educated people would soon  be severely challenged. Harry and Schroeder’s critique of DuPont’s businesses eroded a lifetime of assumptions of the 200-year-old corporation  in the space of hours.
Having shaken up DuPont’s executives that very first day, Harry suggested everyone go out to his ranch to do a little roping. The executives  looked around at each other in disbelief. All DuPont’s top executives were  there, spending an incredible amount of time, money, and energy on a  very critical initiative. What were Harry and Schroeder up to?
Later that afternoon, the fifteen DuPont executives stood around the  roping ring watching Schroeder and Harry rope cattle. As the ropes flew  and cattle charged about madly, throwing clouds of dust into everyone’s  eyes and mouths, half of the DuPont leaders positioned themselves inside  the roping ring, making themselves part of the action, while the other  half remained outside, determined to protect life and limb. It seemed to  demonstrate who were more inclined to embrace risk and who were  inclined to shun it. Harry and Schroeder obviously enjoyed roping and  giving the executives a chance to connect with their interests. It also gave  the executives an opportunity to reflect on what lay before them in a non-business, out-of-the-box environment.
The executives had been told they would have to commit to a corporate Six Sigma goal the next day. At dinner that night, the group explored  the questions they felt their decision rested upon: 
Was Six Sigma truly different from other transformation initiatives?  
How much of what Harry and Schroeder had told them was true  and how much was fiction?  
If they tried Six Sigma and failed, what would be the damage  resulting from their failure? Would they encounter even more  resistance from their people when they tried to implement a different initiative?  
But many on the corporate leadership team couldn’t help thinking of  how profoundly transforming it would be if DuPont found a way to save  $6 billion over the next five years. If Six Sigma truly was the methodology to help them achieve their goal, then this small, select group of leaders  was on the verge of doing something great for their company and for  themselves. One thing was apparent as DuPont’s top brass sat around the  dinner table: Six Sigma is unusually aggressive and, as a result, doesn’t  tend to elicit many neutral reactions. Six Sigma tends to force intellectual  and emotional polarization. After several hours of discussion, the DuPont  executives decided to go forward with the Six Sigma initiative.
When the group reconvened the next day, Harry explained that a firstyear 4 percent reduction in the cost of poor quality, totaling roughly $1  billion, would be a good benchmark for DuPont to pursue. While such a  benchmark was aggressive, it was based on an established Six Sigma formula—that the average Black Belt nets roughly $1 million in cost savings  benefits per year. Schroeder explained that another way of determining  the right first-year Six Sigma target was to take 1 to 1.5 percent of the  total number of employees, in DuPont’s case about 80,000 at the time,  and train them as Black Belts. Given that, he expected DuPont would  need to install approximately 1,000 Black Belts throughout its businesses.
Schroeder said that DuPont leadership would have to accomplish a few  key supporting goals as a leadership team to make Six Sigma successful.  The Six Sigma Academy would provide the technology, the curriculum,  the consultants, and the process for helping to install Six Sigma at DuPont.  The DuPont executive team’s job would be to:  
Tie a significant portion of each corporate leader’s variable compensation to achieving the corporate Six Sigma financial target. 
Identify and train Six Sigma Champions for each of its eighteen  businesses.  
Set aggressive business-level Six Sigma financial targets for each  business unit. 
Install a budgeting and financial system to track Six Sigma project  benefits. 
Institute a Six Sigma management review system. 
These became known as the five X’s of Six Sigma at DuPont.
On the surface, none of these tasks sounded terribly difficult  except tying executive compensation to Six Sigma success. Until  Schroeder broached this, everyone in the room was pretty much on  board with implementing Six Sigma. But when they realized that part  of their compensation would be tied to achieving their Six Sigma  goals, some executives began to backpedal furiously. Attaching executive pay to performance was not new at DuPont, but now the Six Sigma  method of performance improvement, along with setting the overriding goals to be achieved, was being prescribed by the corporation.  Everyone would have to follow the corporation’s Six Sigma goals and  tie a portion of their finances to its destiny. They were uncomfortable  committing a percentage of their variable compensation to achieving  aggressive Six Sigma goals, based on a few stories and a couple of days  with Harry and Schroeder.
This issue threw the team off balance and introduced doubts about the  billion-dollar goal. Should it be smaller? Should they slow down Six Sigma  deployment or follow the pilot program for a longer period of time? How  much of their compensation should we place at risk? Schroeder and  Harry left the room as the executives debated.
When Harry and Schroeder returned, they asked the DuPont team  for its conclusions and decisions. Schroeder in particular wanted a decision, consistent with his experience in corporate cultures that were  much more dictatorial than DuPont’s. It was a defining moment, as  Holliday’s leadership style and the consensual nature of DuPont’s executive culture revealed itself. Because Holliday knew they did not have a  consensus in the room, he suggested that the team go back to corporate  headquarters in Delaware to make a decision within ten days. He told  Harry and Schroeder that he needed more time with his leadership team  to make the proper commitment. As it turned out, they would make  that commitment.

COMPENSATION 
Although the compensation system would change over time, at the beginning of the Six Sigma implementation, the Champions were eligible for a  Six Sigma incentive that could double their variable compensation in a  year. Typically, this could represent as much as 40 percent of their total  compensation. In the second year of implementing, to get wider impact,  Six Sigma results were tied to the creation of a variable compensation pool  for each business. In that year, whether a person was part of the Six Sigma  initiative or not, that business’s pot of variable compensation money was  impacted by that unit’s success in achieving its Six Sigma goals. Typically,  the amount in the variable compensation pool equaled 20 percent of one’s  variable compensation, though it could reach 40 percent in any given unit.  The average payout from the variable compensation pool ended up being  25 percent of one’s total variable compensation.
A typical vice president of a medium-sized business unit at DuPont had  an annual compensation of $360,000, including salary and variable compensation. One-third of his or her total compensation was variable, based  on performance, and 20 percent of that was tied to achieving Six Sigma  goals. So if Six Sigma failed at that business, that vice president would risk  losing $24,000. The corporate average Six Sigma impact was $30,500.
Ultimately, Six Sigma compensation became more focused on individual achievement. Each person was given a set of critical operating tasks  (COTs), and compensation was linked to achieving those tasks. Typical  COTs might be to select, assign, and train sixty Black Belts by the third  quarter or validate $30 million in benefits that year. These are objectives  that are specific, timely, and measurable. Typically, one of five COTs was  Six Sigma–related. In other words, each person’s paycheck was impacted  by his or her specific Six Sigma results. The Black Belts and Master Black  Belts also received stock options and, in most cases, a percentage of the  cost savings benefit from a project.
During the initial Six Sigma implementation process, DuPont also  developed a special system for the Six Sigma Champions to receive variable compensation and stock options directly from the line leaders of  their individual business units (remember, the heads of the business units  were their bosses). The variable pay was based on how well the Champions  did inside their businesses in initiating Six Sigma and meeting financial  targets. This was in addition to the variable compensation pool set up  within each business unit, discussed earlier. As an example, Mary Ruth  Johnson had a primary role as a Champion in the Polyester business but  also led the corporate Champions communication subteam. She worked  with the Champions and DuPont’s communications experts to lay the  groundwork to communicate the company’s success stories to all employees, building value for Six Sigma. In general, the Champions had to work  in their roles for at least one year before becoming eligible for this special  compensation.
When a business unit head paid out variable compensation and stock  options to a deployment Champion, the actual amount would depend on  the Champion’s involvement with Six Sigma teams and subteams, how  much he or she shared knowledge with other Six Sigma Champions in  other business units (in order to help spread Six Sigma knowledge across  the corporation), and how well he or she embodied the spirit and  methodology of Six Sigma deployment. An energetic, involved individual who was a great team player could theoretically double his or her  variable compensation, and some nearly did. Stock options could be  increased as well, by up to 50 percent.
The compensation system succeeded in focusing the Champions’  attention. Each would have to sacrifice to succeed in his or her commitment to Six Sigma. But the compensation package made them feel they  were valued within the corporation.
As noted, this special compensation plan DuPont created was a one-time offer to deployment Champions. After the initial push to get Six  Sigma off the ground, deployment Champions would be compensated  like everyone else who was directly involved in Six Sigma: 20 percent of  their variable compensation was attached to the achievement of their Six  Sigma goals.
My job as DuPont’s corporation-wide Six Sigma Champion would  have been impossible without the strong backing and influence of the  corporate executives and the business-unit heads. The policy of financial  reward was essential in deploying Six Sigma at DuPont because it made  Six Sigma an economic value proposition for everyone. Miss the $1 billion  corporate first-year target and no one would get any of the money apportioned as a reward for achieving DuPont’s Six Sigma goal.
DuPont began its Six Sigma training in mid-1999. Even with a compressed schedule, we figured it would take six months to fully install Six  Sigma in each of DuPont’s eighteen businesses. Given that, we planned  on achieving the $1 billion savings run rate by year end 2000. While training was taking place, Chad Holliday worked with each of his business  leaders in extracting specific commitments and handling their individual  concerns, most of which related to compensation. Because the executives  were required to place some personal skin in the game, they delved more  deeply into the promise and the risk of Six Sigma. Some executives, more  than others, believed that Six Sigma was the solution to DuPont’s problems. Tying a portion of pay to the success of Six Sigma led these executives to be even more optimistic and committed. With their own  compensation tied to Six Sigma’s success, they were convinced that  DuPont was serious.
Holliday had already started selecting Champions from each of the  eighteen businesses. Deploying and implementing Six Sigma in a global  corporation would take a small army of change agents: eighteen strategic business unit (SBU), or deployment, Champions, four of whom  would also be functional Champions, and all of whom would report to  their respective business leaders. Later, Legal, HR, and regional Champions  would be added. The original group was twenty-three, comprising eighteen strategic business units, four business functions (Finance, IT, Global  Services, and R&D), and me, Don Linsenmann. These project Champions  would oversee the Black Belts in Six Sigma implementation, providing  guidance to their respective business units and functions.
These eighteen Champions became the linchpins between corporate  Six Sigma policy and its local application within DuPont’s businesses. They would facilitate the smooth and effective installation and implementation of Six Sigma by:  
Reporting directly to their business unit heads, and indirectly to  the Senior Champion, me, Don Linsenmann 
Supporting their respective business unit heads and their executive leadership teams in all aspects of Six Sigma installation,  deployment, and implementation 
Serving as strong Six Sigma spokespeople within their business units 
Coaching and developing the deployment Champions or Project  Champions within their respective businesses 
Providing leadership to any and all people involved in Six Sigma  in their business 
The basic task of the eighteen high-level SBU Champions at DuPont was  to lead the Six Sigma effort within their business units to realize quantum  change in the organization. Many of them had deployment Champions  reporting to them to cover various geographic or business areas. These  deployment Champions ensure the consistency and uniformity of corporate Six Sigma aims while driving Six Sigma through the various line  operations within their respective businesses. The DuPont Champions  had to be diplomats, ambassadors, politicians, motivators, guides, and  coaches all at once.
Dennis Broughton, for example, who worked in Nylon Intermediates,  had been at the Victoria plant in Texas as its manager for several years.  Being a manager at a major plant at DuPont was almost like being mayor  of a small city. Broughton was adept at dealing with conflict and creating  a shared vision for his plant. And it was because of his skills and experience that he was selected as a Champion. Don Wirth, who came from  the Crop Protection business unit, had been implementing a complex IT  system in Asia Pacific. Wirth’s project skills made him another good  choice for the role of Champion.
All of the high-level Champions DuPont selected were senior employees in terms of their experience and position within the organization. They were highly respected change agents who understood the significance of  interactions between people, processes, and systems. Mike Edenfield, for  example, who was chosen as the Champion for DuPont Titanium Technologies, was a well-known and outspoken plant manager. He had a reputation for being up-front, open, and successful in delivering results.
High-level Champions such as Edenfield were typically drawn from  outside the ranks of the quality engineers. DuPont wanted business leaders, not just experienced professionals. Certified quality engineers remain  in their roles for many years; Black Belts and Champions, on the other  hand, transition into business leadership roles after completing a two-year  tour of duty. Realizing that business needs are always changing, DuPont  sees Black Belts as remaining in their role from eighteen to thirty months,  but the target is twenty-four months. DuPont made sure it selected only  the best-qualified individuals to become deployment Champions; each  had considerable experience in successfully running major operations.  When they were selected as Champions, they answered directly to their  respective vice presidents in charge of the business units rather than to a  senior manager who in turn reported to a vice president.
Functional Champions, too, reported directly to the business unit VP.  The functional Champions are located within the business unit rather  than the corporate structure. This type of system makes DuPont’s Six  Sigma drive decentralized and highly focused on the needs and capabilities of each individual business unit. The four were in addition to the  business Champions (Finance, IT, Global Services, and R&D), who function globally.
Those who became deployment Champions at DuPont were usually  promoted after their tour of duty as a company Champion. Of the original twenty-three, four are still at it today, three have retired, and fourteen  of the remaining sixteen were promoted. For example, Gary Lewis from  Specialty Chemicals, who led the first group through the Six Sigma training, was promoted to lead DuPont’s Labor Relations Group in Human  Resources. Mike Edenfield, from DuPont Titanium Technologies, was  promoted to run the company’s SAP deployment. Keith Holliday (no relation to CEO Chad Holliday), the Champion from Engineering Polymers, was promoted to lead the company’s Supply Chain efforts.
At DuPont, however, deployment Champions who were promoted  were replaced with other full-time development Champions. The business leaders saw such a value in having a single-point accountability on  Six Sigma that they replaced Champions in the same role. These “new”  Champions were in more of a mode of building on the deployments created by their predecessors.

CORPORATE TRAINING BEGINS 
Let me take a step back here and look more closely at the process of  selecting and training the eighteen deployment Champions and four  function Champions. Shortly after the corporation fully committed itself  to Six Sigma, I informed each of the eighteen business vice presidents  that in selecting their deployment Champions, they should choose one of  their very best people. But the VPs gave me a lot of pushback regarding  my request. Most executives feared that if they took their best manager  away from a key plant, it would not continue to run effectively. The Six  Sigma Academy warned us of such resistance—that business leaders  would balk at giving up their best people. But Schroeder said that the candidates whom their bosses were most reluctant to give up were the best  choices to become Champions.
The corporate senior vice president of human resources was a tremendous help during the deployment Champion selection process. DuPont  already had a system in place that tracked future “stars”—people who had  been in the most challenging jobs over the years and who had done well.  When one of the business leaders recommended a Champion, it was easy  for me to run the person’s name by the human resources VP for his input.
In some cases, the human resources VP confirmed that the selected  person was a strong candidate, based on the HR corporate personnel  database. In some cases, the head of human resources didn’t know  enough about the individual selected or didn’t have that person on his “promotability” radar screen. When this happened, he would contact the  head of the business unit to explore the person’s background and qualifications. In other cases, the head of HR had information that suggested  the candidate was not ideally suited for the job. In such cases he rejected  the proposed candidate and, when necessary, reclarified the requirements  of the Champion job for the business unit head.
One could see which business units would embark on the Six Sigma  journey the most eagerly by how quickly they designated an appropriate  Champion. Some businesses selected highly respected and qualified deployment Champions in the short time available. I immediately publicized their  choices, in order to encourage the other businesses to choose someone of  similar caliber. Not all selections, however, went without a hitch.
One case entailed a business that wanted to send four Champions  rather than one, because the business leader felt he didn’t yet know  enough about Six Sigma and wanted to have four people, each covering a  different aspect of the business, fly out to find out about it and report  back with their impressions. This was totally unacceptable to me and to  our executive team. DuPont had already formed its impression of Six  Sigma and was now moving headlong into full commitment.
In another case, Dave Andrews, who is now CIO and director of  DuPont Canada, was chosen from the IT business to be their deployment  Champion, and was told a week before the training that he would be  required to go to Scottsdale. Unfortunately, Andrews had long before  scheduled a ski vacation in France with family and friends. He wanted the  job but asked if he could come out later. He was told that he had to be  there—there would be no exceptions. With the apologies of his boss,  Dave went off to Scottsdale, while his wife and their friends went skiing  in the Alps without him.
“If you wanted the job, this is what you had to do,” says Andrews. “It  was non-negotiable. But it was also an opportunity to get in on the  ground floor. I didn’t realize how significant it was at the time.”
Andrews’s dilemma became an early water-cooler story about DuPont  that signified how serious DuPont was about Six Sigma. The company didn’t typically ask people, especially a thirty-five-year DuPont veteran, to  change vacation plans at the last minute.
Andrews and the other seventeen deployment Champions and four  functional Champions would serve in their new roles on a full-time basis  and jump at least one notch up on the organizational ladder. The Champions would now sit at the same table with the head of their respective  businesses, and other such business-level executives as the chief financial  officer, VP of manufacturing, VP of technology, VP for Europe, for Asia,  for human resources, and so on.
Integrating the new deployment Champions into the business leadership teams allowed DuPont to lend tangible credence to Six Sigma while  honoring the people who were making significant career moves based on  its promises. The deployment Champions were plugged directly into the  power structures of their respective businesses, positioning them to influence their superiors as much as their superiors were in a position to influence them.
The night before their weeklong formal training began in Scottsdale,  the group watched a short video of CEO Chad Holliday sharing his  thoughts and personal commitment to Six Sigma. The video got their  attention—afterward, many of them expressed how critical they believed  it was for DuPont to succeed with Six Sigma.
Most of the Champions did not yet know each other, but with all of  them together for a week, we would maximize the value of that time. We  realized that this was DuPont’s twenty-two best and brightest, a team  with enormous potential, and one whose members needed to work  together and respect one another.
To help break the ice, one of the first things we did was play the diversity game. This is a technique used to classify different people according  to four different “thinking styles” delineated by brain researcher Ned  Hermann. The Champions began the diversity game by passing around  various color-coded cards on which were written such characteristics as  creative, controlling, meticulous, passionate, detailed, visionary, skeptical,   inquisitive, and so on. The characteristics were grouped into four clusters corresponding to Hermann’s four thinking styles, and all the characteristics within each cluster were written on cards of the same color. The idea  was to keep the cards that best described yourself, and trade the other  cards with people. In the end, each person was left holding a set of cards  that generally described himself or herself, and the predominant color of  the cards indicated that person’s thinking style.
Hermann suggests that those left with mostly red cards are prone to  social thinking, which is to say they are more personable, passionate,  emotional, and kinesthetic, and less cerebral. Those with mostly blue  cards are primarily analytical in their thinking, which means they are  drawn to and comfortable with measurements, facts, logic, and technical  problem solving. The yellows are more future-oriented, which makes  them holistic in their thinking, comfortable with their intuition, big-picture-focused, and inclined to integrate and synthesize. Finally, the  greens are administratively inclined implementers who are detail-oriented  and whose actions are carefully planned, organized, and prioritized.
The Champions connected with each other as they traded words, opinions, laughs, and color-coded cards. Each could see their peers and themselves falling into the Hermann categories of socially inclined, technically  astute, managerially savvy, or positively visionary. Although no one likes  to be pigeonholed, after the diversity game, everyone had a better sense  of who their peers were and how they could play off each other’s  strengths and buttress their weaknesses. It was a powerful experience that  helped to cement the group into a coherent and coordinated force.

RISK TO PERSONAL CAREERS 
The other major discussion the group of twenty-two had was about how  everyone in the room was taking a huge career risk. More than a few of  the newly appointed Champions felt apprehensive. They had been taken  from jobs at which they excelled and were thrust into the risky role of  corporate change agent. In some cases, certain Champions had already  been replaced by other people. For example, Dennis Broughton, the Champion of the Nylon business unit, had been taken from his job as  manager of a large plant and replaced the next day by someone else.  There was nothing for him to go back to—a scary position to be in. Still,  says Broughton, “I had come to a point of believing that we needed a  new approach and I was out of ideas.” For Broughton and the others, it  was a no-look-back, warp-speed journey from the black-and-white into  the gray. If the definition of a leader is someone who excels under  ambiguous and uncertain circumstances, then Broughton and his peers  would have their opportunity to lead.
They accepted the challenge, but not without mulling over what was  in it for them. Here was a group of high-level, accomplished managers  and executives who were leaving responsible positions with healthy stock  options and variable compensation. If Six Sigma failed and became the  next defunct program of the month, they felt they would be out in the  cold. Yet their new job was alluring because they would have the opportunity to move into more influential positions after their tenures as  Champions.
Ron Rawlins, one of the more outspoken Champions, suggested that  each deployment Champion get 50,000 stock options if he or she met the  Six Sigma goals. While the other Champions laughed at Rawlins’s suggestion, they recognized that he had the right idea, even if the number was  excessively high.
The next day Mikel Harry showed up and started demonstrating Six  Sigma concepts and principles via computer simulation. Harry described  the process steps of Six Sigma: Define, Measure, Analyze, Improve, and  Control (DMAIC), which is the foundation of the Breakthrough Strategy.  Next he defined Design for Six Sigma (DFSS), the methodology for creating new products, processes, and systems. While the traditional  DMAIC strategy fixes broken processes, DFSS designs new processes  and products to be effective from conception. The real power of DFSS is  that it starts with what has been called the voice of the customer (VOC).  By quantifying the specific needs of the customer, the process analyzes  the necessary attributes to be designed into the product or process to deliver the maximum performance the customer has requested. A key  part of DFSS is simulation: projecting how the product or process will  operate before investing in plant or equipment. The result is robust products, services, and processes that do not need traditional DMAIC  improvements.
At the sessions, Harry explained the design of experiment simulations,  calculated various “sigma scores,” and shared many concepts related to  the big ideas underpinning Six Sigma. The simulations he ran were computer analyses that showed the output of a complicated process. He  would construct a design problem in his computer and walk the Champions through the simulation process based on statistical modeling. The  DuPont Champions watched thousands of possible outputs flash before  their eyes, and then saw how the average outcome was used as a prediction, such as a simulation of production capability showing units produced based on a particular combination of production inputs. The  power of the DFSS tool quickly became evident to everyone in the room.  It was an epiphany of sorts for the skeptical Champions, as they began to  understand how the big ideas of Six Sigma connect with the idea of leadership to create the force of breakthrough.
Schroeder talked about his background at AlliedSignal, where he had  worked for CEO Larry Bossidy. “I had the job that Don [Linsenmann]  now has,” he said. He explained that Bossidy had been confronted by two  options: to shut down the company and sell it for parts or transform it  into a world-class operational powerhouse. Bossidy had brought Schroeder  in to do the latter.
The next three days of training focused mostly on the leadership and  structural aspects of Six Sigma deployment. There was a unit on change  leadership that revolved around developing vision, empowering change  agents, mobilizing commitment, installing support systems, auditing  change, and controlling the change process. This is an adaptation of the  change acceleration process originally developed by GE. Chad Holliday  had set the vision for DuPont beginning its journey to Six Sigma. We were  the empowered change agents as we defined our roles as Champions. Mobilizing commitment is the entire process of getting Black Belts in the  program. Our subteams were focused on installing the support systems,  such as IT, HR, and Finance. We would use our IT systems to track  progress and audit results. Finally, we would use the data to see what was  under control and where the Champions needed to intervene. In that  early meeting, we were mostly focused on mobilizing commitment, as  that was our job. But over time we would come to feel ownership of all  of the phases.
We spent time on setting up the governance structure of Six Sigma at  DuPont. The structure of Six Sigma needed to be superimposed on  DuPont’s structure. Aligning the tasks to the structure enabled each person to go home knowing what needed to be done. Several Six Sigma  Academy consultants worked with the Champions on this. Many discussions focused on leading the change rather than the details of the tools or  methodologies. This turned out to be a powerful start that gave us a high  trajectory.
At the end of the week, DuPont’s twenty-two deployment Champions  had begun to see how and why Six Sigma might be different. They started  to see how Six Sigma would connect to their business and drive down  operating costs, and they came to understand that the projects they  undertook must have a dollar benefit. They realized that Six Sigma was  not just about quality, but also about the quality of their businesses. They  saw that their role in the change process was a big one, and that the scope  of the change was their entire business, not just individual processes or  products within it. The Champions also came away with an inkling of  how Six Sigma was going to change how work got done at DuPont.  Though their original week of training did not emphasize culture  change, it would become more of the focus of their Six Sigma discussions  as their deployments matured.
We also decided that the leaders of all the businesses should go through  essentially the same program as the twenty-two leaders who’d already  been to Scottsdale, and we established a schedule in which training took  place one business unit at a time. On average, there were approximately fifteen executives for each of the eighteen businesses, depending on business size. They would expose themselves to the power of Six Sigma,  agree to a financial goal, and go back home to name Project Champions  and Black Belts and pick projects.
The executives’ time with Harry and Schroeder set the stage for how  enthusiastically each of the leaders would get on board and set his or her  Six Sigma goals. Harry and Schroeder did this well, and high goals were  set as a result of the process. Nylon, one of the biggest businesses, left the  session with a commitment to create 180 Black Belts and create $180 million in benefits, which we detail later in the book.
I had started out by attending all of the business-unit sessions, which  had gone well, and had planned on attending all of them. It was a great  way for me to get to know all of our businesses and meet many of our  leaders. But the fourth or fifth time we were scheduled for one of these  business-unit executive sessions, I was asked to remain in Wilmington for  another meeting. Following the session I couldn’t attend, I got an angry  phone call from the general manager of the Packaging and Industrial  Polymers business unit. He had flown his entire team of fifteen to  Arizona but did not see Mikel Harry or Rich Schroeder, who had sent in  the B team instead. The DuPont leader felt shortchanged. The division  finished its session with a financial goal that was less than I would have  expected from the size of their business. But reflecting on it, maybe it was  appropriate since they didn’t gain the same level of motivation.
In the wake of this, I spoke with both Harry and Schroeder and emphasized the critical role that they had to play in motivating the business-unit  executive teams and setting high financial goals for each business. Using  their own Six Sigma language, I told them that they themselves were  CTQs (critical-to-quality characteristics) and that they must attend each  of the scheduled executive sessions.
This seemed to work, and the next five or six sessions went smoothly.  Then I received a call from Rich Schroeder a couple of days before a  scheduled session. He told me he was not in Arizona and would be  unable to attend. After some probing, I discovered he was at a session for another client that was being held in the Caribbean, and that flight schedules would not allow him to make it back to the ranch. Furious, I decided  to send our company plane to the Caribbean and fly Rich into Phoenix,  to get in his half-day session with the leaders of our business unit, then  back to the island.
I felt a bit nervous about commandeering the plane, but I knew the  greater benefit would come from Schroeder’s involvement. Realizing our  resolve, Schroeder agreed; we had no further missteps throughout the  training.

DUPONT SIX SIGMA AT THE PROJECT LEVEL:  RESEARCH AND DEVELOPMENT 
While DuPont aligned its top executives and business units behind  Six Sigma, the huge financial returns to the company ultimately came  from thousands of smaller projects in every area of the company. It was  at the project level that workers and customers could see the impact of  DuPont Six Sigma in their day-to-day work and world. What follows is  one example of a typical DuPont project, the kind that occurred in  almost all areas of the organization.
Ph.D. chemist Nyla Dookeran came to DuPont in 1997, after having  been a team leader for a nuclear energy quality-control lab at General  Electric. Her initial job at DuPont was as an analytical chemist for the  Crop Protection business. Then she became a Black Belt in DuPont’s  Central Research and Development (CR&D) group.
CR&D is a 1,500-person organization that is the foundation of  DuPont’s science efforts. It has been responsible for most of DuPont’s  major product breakthroughs, including the creation of nylon, Lycra,  Kevlar, and Teflon. CR&D provides both scientific services to the corporation on specific projects or for specific clients as well as long-term  research. Dookeran worked in the Corporate Center for Analytical  Sciences (CCAS), one part of CR&D that provides cutting-edge capability, applied problem solving, and rapid-response services to assist other  businesses.
Trying to implement Six Sigma in a research environment isn’t easy,  since most of the processes and prototypes there are nonrecurring  (unlike, for example, a manufacturing plant). Many in the DuPont group  believed Six Sigma didn’t have a place in their laboratories. In spite of this,  most Black Belts within CR&D were able to find good projects and work  through the roadblocks.
Says Dookeran of one project she worked on, “The person running  the unit said they would buy me lunch if I would just go away. Undertaking the project took a lot of goodwill and an understanding of their  concerns. It’s a sell on what value you can bring to their process.”
The leaders of CR&D were primarily focused on increasing researchers’  productivity. For example, they focused on improving the fabrication and  testing of lithium polymer battery samples, reducing defects in the fabrication of photovoltaic cells, streamlining CR&D personal computer procurement and chemical inventory management, and improving capital  project management.
To determine where to focus, a vice president and five directors brainstormed about what the researchers were doing and what was coming up  in the job. For CR&D, its customers were other divisions inside DuPont.  The big buzz at the time was researcher productivity, the desire to get  research out the door faster.
Dookeran next spoke with the CCAS customers—the directors of the  business units in biochemicals, chemicals, material science, and engineering. The directors specifically identified the hot programs, including  the lithium battery, photovoltaic cell, and Versipol catalyst programs.  During the following weeks, Dookeran spoke with the ten managers in  each of those groups to get more clarity on what it was they wanted  from each program. She also conducted a customer survey. The questions included:  
How often do you submit samples to the lab? 
List your most important criteria in the delivery of this service.  Please rank in order of greatest importance to you. 
What is your desired turnaround time?  
State the benefits to your division if we were able to achieve your  criteria.  
The survey showed that customers wanted their lab work done with  accuracy and precision, and they wanted the results delivered as quickly as possible. Some respondents complained that the analysis work done by  CCAS took far too long and, as a result, they were starting to use outside  labs. The shorter the time the analytical work took, the faster DuPont  could get new products to market.
Dookeran decided that her first Six Sigma project would be to reduce  the amount of time it took to analyze the composition and quantities of  various metals. Metals analysis was selected partly because of the complaints from the fuel cell department, which needed metals analysis more  quickly. “This guy was really agitated because he wanted his results  faster,” says Dookeran. “He was the squeakiest wheel, essentially, in the  fuel cells program, which was a high-profile program. We were looking  to develop better catalyst material that would convert methanol to hydrogen and oxygen, thereby producing energy.”
A fuel cell is an energy-conversion device that converts fuel and air  directly into electrical power. Fuel cells offer the promise of high efficiency and low emissions when compared to conventional technologies.  If pure hydrogen is used as a fuel, the only products are heat, electricity,  and water. Unlike a battery, a fuel cell does not store energy. It converts  energy from one form to another. Fuel cells are used for a variety of  applications, ranging from laptop computers and cell phones to tractors  and weather stations.
The performance of fuel cells is related to the amount of energy produced. Different compositions of elements (platinum and ruthenium, for  example) are produced and used to coat membranes. Next, the ability of  this coated membrane to generate energy efficiently is tested. The metals analysis results reveal which combination of materials produce the  best results.
Another CCAS customer was Konstantinos Kourtakis, a CR&D scientist working on a new fuel cell design. Kourtakis needed to measure the  quantities of platinum and ruthenium used on carbon catalyst electrodes,  in membranes in his fuel cells, and in catalyst powders. Kourtakis would  correlate this data with fuel cell performance to make them more efficient.
The problem was that Kourtakis wanted his samples analyzed in two days, and the average time it was taking to analyze his metals was nine  days. Kourtakis had calculated that decreasing testing turnaround by  seven days for each of his fifty experiments would take a year off his fuel  cell development time, with economic and market implications. And a  reduction in metal testing cycle time would benefit many other new  product development programs as well.
One of Dookeran’s first actions was to shadow all the team members  and key process steps involved in the metals analysis process. Since the lab  had five technicians, Dookeran spent time with each of them.
The metals analysis lab comprises two large labs located on the same  floor in the same building. One is referred to as the prep lab, and the second is the analysis lab. When a customer has a sample, he or she drops it  off in the prep lab, along with paperwork such as material safety data  sheets. It is weighed, converted to a liquid, then taken over to the analysis lab, where the metal’s elemental composition is quantified and a repair  generated for the customer.
“I looked at every single thing they did,” says Dookeran. “On different  days, I tracked each person. I became part of the team, even though some  of the technicians did not want me there. Then I did a process flow diagram. The entire process took about a month. This is how you know  exactly how the process works and where the opportunities are.”
When Dookeran examined the activities in each of these parts of the  process, she came up virtually empty-handed: There didn’t seem to be  much opportunity to strip time out of weighing, liquefying, or analyzing  samples.
However, Dookeran did find that the technicians had divvied up the  job functions, so that only two of the five in the group handled the mixing of the chemicals. Dookeran also discovered that samples would sit  idle in between steps in the process for large periods of time. At the start  of the process, one person would write in the logbook that the sample  was received. Then the sample would go into another room and wait.  “They would leave it and then another technician would come along and  add a chemical, put it on a hot plate or whatever, and then label it and take it to another room,” Dookeran explained. “All the technicians knew  the samples were just sitting there, but that was the way it was.” One  time, the team found, the chemicals sat waiting even while one of the  workers went on vacation. It was still there when the worker returned.
The log clearly showed that 70 percent of the total metals analysis  cycle time was consumed by samples sitting in the queue waiting to be  analyzed. “This was a very big ah-ha,” says Dookeran. “When we showed  it visually with a chart, people couldn’t believe it. But the data was true.”
To counter this, workflow was made continuous by cross-training  team members and by adopting an end-to-end single-person-ownership  procedure. Instead of samples being passed off at the end of each stage,  they are now shepherded by one person through the stages of weighing,  digesting, analyzing, and reporting. The result:  
In the case of Kourtakis’s fuel cells, the new process reduced the  cycle time from nine days to four days. 
For all samples, the cycle time was reduced from an average of  ten days to seven.  
For 75 percent of all samples, the average cycle time dropped  from 15 days to eight. 
In terms of benefits to DuPont, this project was worth $637,000  in researcher productivity gains—the ability to process more  transactions in the same amount of time without adding people  or spending capital.  
The numbers do not reflect the benefits to CR&D scientists from getting their products to market a little faster because of the CCAS’s speedier turnaround times.
The project ended well for the CCAS and for Dookeran, who was promoted.
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