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Preface

And we must transform not only our own forces, but also the department that serves them by encouraging a culture of creativity and intelligent risk taking.  We need to promote a more entrepreneurial approach to developing military capabilities, one that encourages people--all people--to be more proactive and not reactive, to behave somewhat less like bureaucrats and more like venture capitalists.


Secretary of Defense Donald Rumsfeld



Remarks to The National Defense University



31 January 2002

As a Secretary of Defense Corporate Fellow, I was assigned to the 3M Company’s headquarters in St. Paul, Minnesota from August 2004 to June 2005.

The Secretary of Defense Corporate Fellows Program (SDCFP) places senior military officers with industry-leading companies for their senior developmental education experience.  This special program within the National Defense University takes direction from the Director, Net Assessment, who reports directly to the Secretary of Defense.  A rotating group of military officers spend eleven months in private industry gaining insights on the information revolution and other technologies that have influenced corporations to dramatically change their organizational structures and strategies to remain competitive in a dramatically changed global business environment.  The objectives … understand not only the profession of arms, but also appreciate how (1) revolutionary changes in society and business influence the culture and operation of the DoD, (2) to increase effectiveness, and (3) to enable the DoD to be better stewards of the taxpayer’s dollar.

The five-week orientation is one of the Department of Defense’s best programs for developing strategic and operational thought.  Subject matter experts and senior leaders from DoD, services, academia, executive and congressional branches of government, business executives, researchers from policy think tanks and media personal spent time with SDCFP in an interactive environment to stimulate discussion and high-order learning.
  Fellows are encouraged to apply their skill set, knowledge, and military expertise to examine business issues and strategies.   The orientation program closed with an intense one-week executive MBA course taught by staff from the University of Virginia, Darden Graduate School of Business Administration.  I am particularly grateful to one of the Darden faculty, Gerry Yemen, for hours of editing and advice on how to clearly communicate the lessons from this intense year.

I was the second fellow to be assigned to 3M’s headquarters in St. Paul, Minnesota.  The first fellow, Col Dave Ziegler, charted my course in 2001-2002 by developing and nurturing relationships across 3M.  It was his input that led to my assignment in Six Sigma Operations, where I was able to see across the businesses of 3M and corporate services.  Six Sigma is at the heart of 3M’s transformation and a wonderful place to get a feel for the pulse of the company.  

3M supported the fellowship beyond my expectations.  I am especially grateful to a group of individuals that went the extra mile to ensure this experience would be beneficial.  Dr. James Husman, the SDCFP sponsor, adeptly brought us on board and opened doors across the company.  I am deeply grateful to Jim for his time, interest, and steadfast support.  I am also indebted to Jolene Herum, Jim’s assistant, who not only coordinated details for our home, but also worked behind the scenes to ensure 3M’s very successful SDCFP Company Day.  

Without a doubt, the key to unlocking the benefits from my corporate experience can be attributed directly to Jean O’Connell, Director, Six Sigma Operations.  Jean included me in every activity, up, down, and across the company.  She coordinated meetings at the highest level in the company (CEO, Vice Presidents, General Managers).  Jean oversaw my development in Six Sigma, championed my Director Transition Project and included me in more meetings than I care to admit.  In short, she secured my exposure to every facet of the company. 

Thanks also to Steve Webster, Staff Vice President, Six Sigma.  He added me to his Six Sigma Leadership Team (comprised of Big Business Six Sigma Directors, Regional Six Sigma Directors, and functional Master Black Belts) and gave me a glimpse of how directors interact and influence senior decision makers.  

The Six Sigma Managers, Mick Supina, Tom Hickel, Mike Walters, Marge Sagstetter, Marge Hartfel, Rita Shor, and Mark Bauer saw that I was an integral part of the organization and facilitated my training and exposure to daily operations.  The members of the Director Transition Team, Mark Gates, Andy Naber, Josh Pollatsek, Ty Silberhorn and Jean O’Connell “improved their foxhole” by taking a non-existent process (tribal knowledge), quantifying it, and developing a transition tool-kit for their eventual replacements.  

I would like to take the opportunity to thank several others who have made this fellowship such an invaluable experience: George Foley, Manager e-Business, Corporate Marketing and Government Markets; Cheryl Ingstad, National Market Manager, 3M Government Markets; Paul Rauker, Manager, e-Productivity; Kerry Navara, Supervisor, e-Business; Dan Machacek, 3M Aerospace Director of Sales and Marketing, Darlene North, Marketing Manager, and Brenda Jackson, Administrative Assistant.  All of these people helped in acclimating me to the inner workings of the company. 

On the government side, I owe a debt of gratitude to Eric Briggs.  He deftly led us through selection to a company, a complex and rewarding orientation, business training, unique travel schedules, and preparation for final out-briefs to our department’s most senior leaders.  I cannot imagine a better Shepard for this program.  

Finally, I acknowledge my faithful family tribe.  Their contributions made this year one of the best yet.  Since our merger 23 years ago, my wife Joanna has faithfully served this growing venture.  To the other members of Team Vander Hamm, Kalaan, Sarah, Abigail, Kara, Hannah, Seth, Grace, Scott Jr., Charis, and baby to be
, I am grateful for the privilege to be your dad.  May God continue to deliver His results through this strategic partnership.

Au/AF Fellows/NNN/2004-05

Executive Summary

Title:  3M Company, Lessons for the Department of Defense

Author:  Colonel Scott A. Vander Hamm, United States Air Force    

Thesis:    The Department of Defense can learn much from this market leader in the areas of innovation and process improvement.  3M Company and the DoD have much in common; there are a number of 3M initiatives that could have a direct impact on the DoD’s ability to accomplish its mission, trim waste, refine processes, and be better stewards of the taxpayers’ dollar.      

Background:  As a diversified technology company with a global presence, 3M generated revenues of $20B in 2004 from across nearly 200 countries.  This financial success is in sharp contrast to the company’s humble beginnings in 1902 when the firm struggled to make a profit.  However, since just before WWI, 3M has paid uninterrupted dividends.  This steady performance growth could be partially attributed to highly innovative people operating in decentralized organizations to meet the needs of the customer.

At the beginning of the information age/explosion in the 1990s, 3M’s growth began to slow.  Executives at 3M knew something was amiss in the mid to late 90s but were unable to quantify the reasons for the slowing business performance.  In aeronautic terms, 3M Company was on the backside of the power curve.  During the late 90’s and early 2000, the firm cruised forward on just enough power to keep them airborne (maximum endurance, where thrust and drag are at the lowest point).  As speed slows, more thrust is required to keep the aircraft airborne.  The trouble is, that once on the backside of the power curve, the response to the insidious decay is an incremental addition of thrust (resources, ideas, and reorganizations). Pretty soon adding more thrust will only slow ones speed and eventually cause the aircraft to fall from the sky.  3M’s CEO, Jim McNerney, new to the company January 1, 2001 realized the company needed a extra boost of thrust to gain some airspeed and get the company back on the front side of the power curve.

Senior executives and 3M employees supported their new leader as he introduced groundbreaking initiatives, which they embraced.  His leadership invigorated employees and they adopted the Six Sigma methodology for process improvement.  This infusion of energy acted like an afterburner on a jet engine.  It has pushed them to the front side of the power curve, the part of the curve that only goes up.  The company now has the team and tools in place to advance their throttles and climb to new heights of extraordinary growth.  The established culture, climate, and people are ripe for this growth and they have a R&D pipeline to support the climb.

McNerney introduced business initiatives to synchronize company operations, take advantage of synergies between businesses, and make the whole greater than the sum of its parts.   These initiatives, driven and led from the top down, have fostered a climate for change in the company.  Six Sigma methodology refined 3M’s product focus and enabled other business initiatives like global sourcing, e-Productivity, global business processes, and acceleration of product introduction.  In order to accomplish this mission, a new global language was introduced around Six Sigma methodology.  Traditionally decentralized organizations began to share services.  The company moved from legacy accounting and order systems into the “information age” as the organization embraced all aspects of e-business.  More ideas were harvested and products were introduced faster than the firm’s competitors. The voice of the customer, “worshiped” at 3M, would again reign in product and technology introduction.

The process of Six Sigma led the charge and acted as the foundation for the other initiatives.  The Six Sigma process at 3M is a data centered methodology that attacks variation.  Based on statistical methods, Six Sigma is effective in identification and re-engineering of error-causing, mistake-prone processes.  Six Sigma provides a “what is possible” vision that seeks perfection.  Corporate and business goals were aligned to bring results in areas of growth, cost (productivity), and cash (working capital).  This formerly product-centric company now applied their innovative spirit to every aspect of business, strategy, operations, and execution.   

Furthermore, 3M reinvigorated and revamped training of its future leaders.  The company provided career-broadening assignments in influence and change management.  A formerly egalitarian community got a taste of transparency in the human resources arena.  Everyone knew where they stood in the organization.  Expectations were clearly communicated and timely performance feedback allowed each employee to reach their potential.  The company introduced a leadership development program called Advanced Leadership Development Program (ALDP).  The program is considered a benchmark for the business community at large.  In a sense, the culture of innovation now touches every aspect of the company.    

In comparison, while corporate America labors to make a profit, the Department of Defense labors to complete its mission.  However disparate those concepts are, there are more similarities than dissimilarities between business and the DoD as the SecDef fellowship experience taught me this year.  I acknowledge that the DoD may already be aware and working on issues raised in these conclusions.  Nonetheless, the lessons learned from 3M Company are real, significant, and applicable to the DoD.  A common desire exists between both industry and the DoD to constantly improve process and tackle root causes and pain points.  No one is interested in treating only the symptoms of our organizations’ inefficiencies.
Conclusions:  This paper draws on 3M’s business approach to make recommendations for the Department of Defense:

1. DoD needs to fully embrace a disciplined change management process, like Six Sigma or Lean.  Parts of the DoD are adopting either Six Sigma or Lean methodologies and experiencing great success.  Many companies that hosted fellows this year were successful in driving change and transformation with these methodologies (3M, CAT, Honeywell, Lockheed Martin) but not one has done it piecemeal.  They have all done it with strong leadership support … the champion is the CEO.  Businesses have saved between 2-3% of Net Sales each year using these methodologies.  For the DoD, a 3% savings annually would be almost 14 Billion dollars.  If the DoD were successful, this could be replicated across other federal agencies to help them also be better stewards of the taxpayer dollars.
2. DoD should train personnel in a change management initiative at leadership schools (enlisted and officer) and mid and senior-level professional military education (PME).  The National Defense University already has a Process Improvement Center of Excellence.  This could be the source to develop Six Sigma and Lean courses to teach at all levels of PME, officer and enlisted, and government service.  Many senior leaders have experience in this and have hired outside consultants to come to their organizations and teach the methodologies.  3M started that way and as soon as feasible, transitioned to using their own staff coaching and teaching.  The Services stand to benefit from having a single course and the single common language across Services and Unified commands.

3. DoD should consider synergy of establishing joint labs, acquisition offices, joint requirements offices, joint research and development organizations.  3M Company spends a great deal on research and development.  The 3M company has labs worldwide and in every business unit.  In order to enhance collaboration and cross-pollination, research teams have members from either the corporate lab or another business.  These members maintain reporting to their “home” while collaborating on the team.  Likewise, the DoD could benefit from a similar relationship or construct.  These joint teams would not coordinate between the services, they would replace the services existing organizations, enabling cross-pollination and shared benefits of resource savings in personnel and property.  The largest programs with potentially large capital expenditures (F/A-22 Raptor, Joint Strike Fighter, Future Combat System, etc.) a joint inter-service venture would create synergy that would enhance each service’s unique research and development programs. 
4. DoD should consolidate sourcing to reap the benefits of DoD size in purchasing and procurement.  This concept was not difficult for business.  With severe headwinds in raw materials and customer demands for streamlined supply chains, it didn’t make sense to have numerous entities buying and negotiating for “the company.”  Likewise, DoD, where feasible, should centralize portions of spending on items and systems that are not unique to each Service. DoD should study all duplicated functions, replicate best practices, and standardize across services (Government Travel, Facilities & Real Estate, Facilities Management, Base/Post Support Services, Exchange Services (AAFES, NEX, MCX), I.T. Infrastructure & Hardware, Software & Application Development, Telecommunications, Finance, H.R., Administration, Communication, Acquisition, Logistics, Sourcing, P.O. Placement & Requisition Processing, Payables).
5. DoD should start a short duration joint, inter-Service leadership development program for high potentials / top talent (future flag and general officers).   The DoD has provided some very unique and diverse opportunities to develop leadership – the PME system and assignment opportunities to name a few.  However, congressionally mandated programs like CAPSTONE are for officers already selected for leadership at the flag and general officer ranks.  Other opportunities through fellowships and Intermediate and Senior Developmental Education are long term.  Short of war or conflict, joint, inter-Service leadership development for high potentials and top talent (future flag and general officers) is non-existent.  A program like 3M’s Advanced Leadership Development Program, a 17-day crash course in personalized learning, led and taught by senior service and DoD leaders that focus on Secretary of Defense, Chairman of the Joint Chiefs or service chiefs pain (i.e. a real world project).
6. DoD should expedite Radio Frequency Identification (RFID) research and implementation, especially for vital systems that must have 100% accountability: Medical Records, Classified Documents and Imagery, Personnel Records, Personal Reliability Program, Supply Chain (transit visibility), Maintenance Parts and Tools and Logistics Systems.  DoD and other federal agencies (intelligence) have come under intense scrutiny over being custodians of classified or sensitive material.  New medical legislation has added an increased sensitivity to how we use medical information and the need to account for personal information in these records.  As identity theft continues to grow, military and family information in personnel records needs safeguarding.  The list goes on and on.  RFID as an enabler has virtually unlimited applications.  3M is very close to full development and is currently testing a system with each service.  The 3M system is called Smart Shelves.  It is an RFID asset tracking system, which has been applied to military medical records and successfully piloted at Darnall Army Hospital, Ft. Hood, TX.  The pilot has demonstrated a dramatic increase in chain of custody tracking and locating missing files.  This system can be applied to most objects.  The RFID tag technology is relatively unique in that tags can still be read even when placed in direct alignment, with virtually no space between tags. If successful, the days of missing medical, personnel, and classified or sensitive records will be history.
7. DoD should partner with the services to provide comprehensive DoD solutions to protecting cockpits, tanks, and vehicles with multi-layer film to protect operators’ eyes from outside lasers.  Recent attacks on military and civilian aircraft have highlighted our vulnerability to simple laser attacks that penetrate cockpits and potentially disable the operator.  3M is rich in experience in this field but is reluctant to pursue the product because of the piecemeal approach of doing business with DoD.  There are times when a company has a solution but is unable to move to production because the demand is not high enough to leverage their manufacturing base.  In the case of laser penetration, military applications span hundreds of systems, cockpits, visors, goggles, windshields, and Plexiglas.  This type of specialized procurement needs visibility at the joint or DoD level.



Chapter 1

Introduction

The People of 3M are committed to pioneering innovative technologies and products, growing faster than the economies we serve and delivering strong results.  In 2004, they continued to transform the way we operate … 

W. James McNerney, Jr.

Chairman of the Board and Chief Executive Officer, 3M Company

How difficult is it for large organizations to transform or change?  Can the individuals who make up the inner workings of large organizations learn to accept change?  How does a successful organization remain nimble and flexible in a constantly changing political and economic environment?  Simple answer—it’s difficult for individuals and large organizations to adapt to change.  Businesses have failed because they resisted change.  Military forces have been defeated because of an unwillingness or inability to change.

A very small rudder, placed in the right position can turn a large ship.  A small match can start a large fire and one voice can move many to action.  Small steps, if executed efficiently can create a climate receptive to the idea that change is possible and, more important, required, to remain competitive.  The Department of Defense (DoD) must remain attuned to the current of change.  The DoD, a steward of 2.2 million people and a $450B budget, is indeed a large ship.  This ship needs a careful hand to guide it through troubled waters.  Indeed the current DoD leadership has done much to renew the mindsets and breathe life into a culture that inherently resists change, let alone transformation, into an organization more accepting of transformational change.  Yet DoD leadership can take more steps to encourage departments to improve, embrace innovative change and do it more quickly.  If business ventures operated like the DoD, many would fail because the competition (enemy or threat) and customer (citizens) exist in climates that constantly change and move.  When an organization does not anticipate change or fail to proactively move to meet or defeat those forces—they fail.    

How does the DoD measure success, or efficiencies?  Does the DoD know its current level of performance?  In any given process or mission, what is the absolute best they can do?  What would a common, consistent, disciplined and measurable performance strategy for the DoD look like?  Can the organization move from its current level of performance to the absolute best (entitlement)?  This paper looks at these questions as it chronicles 3M Company’s journey in transformation.  The Department of Defense can learn much from this market leader in the areas of innovation and process improvement.  3M Company and the DoD have much in common; there are a number of 3M initiatives that could have a direct impact on the DoD’s ability to accomplish its mission, trim waste, refine processes, and be better stewards of the taxpayers’ dollar.  

3M Company, a diversified technology business, is succeeding in a sea of change and worthy of examination.  The organization is on the cusp of something great.  While 3M has been recognized for their strong vision, stamina, adaptability, and innovation in the “Mutation Machine from Minnesota” by Jim Collins and Jerry Porros in Built to Last,
 and admired by Larry Bossidy and Ram Charran in The New York Times best seller Confronting Reality in a chapter called “Innovating for Growth, The Story of the New 3M,”
 executives at 3M readily admit they have not arrived.  They believe there is always an opportunity to improve.  

The Secretary of Defense Corporate Fellows Program (SDCFP) provides an opportunity to an outsider to observe what may not be so subtle to the insider—especially when the transplant comes equipped with knowledge and lenses of perception completely different than those people within the organization. 

The first section of this paper provides an overview of the current business condition at 3M, strategies the firm used to stay relevant in their many markets, and emphasis on initiatives, like Six Sigma methodology and leadership development.  The next section examines initiatives that drive change—the vehicle that takes one from point A to B.  The third section explores 3M’s version of Six Sigma and how that process has enabled the company to incorporate broad based growth and efficiencies into productivity and cash.   The next part takes a look at what 3M is doing to ensure that talent, and the employee training required to drive change, is being cultivated within the company.  The paper concludes with several recommendations for application of 3M’s best business practices to the DOD.

Chapter 2

3M:  The Company and its Culture

“If it ain't broke, don't fix it" is the slogan of the complacent, the arrogant or the scared.  It's an excuse for inaction, a call to non-arms.  It's a mind-set that assumes (or hopes) that today's realities will continue tomorrow in a tidy, linear and predictable fashion.  Pure fantasy.  In this sort of culture, you won't find people who pro-actively take steps to solve problems as they emerge.

General Colin Powell, USA (Ret)

A Leadership Primer

In the areas of innovation and process improvement, 3M offers a remarkable example of a large multi-divisional organization able to implement new concepts.  As a diversified technology company with a global presence, 3M generated revenues of $20B in 2004 from across nearly 200 countries.  This financial success is in sharp contrast to the company’s humble beginnings in 1902 when the firm struggled to make a profit.  However, since just before WWI, 3M has paid uninterrupted dividends.  This steady performance growth could be partially attributed to highly innovative people operating in decentralized organizations to meet the needs of the customer.  

At the beginning of the information age/explosion in the 1990s, 3M’s growth began to slow.  Executives at 3M knew something was amiss in the mid to late 90s but were unable to quantify the reasons for the slowing business performance.  In aeronautic terms, 3M Company was on the backside of the power curve.  During the late 90’s and early 2000, the firm cruised forward on just enough power to keep them airborne.  As they remained fixed and began to slip to the backside of the power curve, incrementally adding more power would only exacerbate the problem.  The company would slow further and eventually fall from the sky.  3M’s CEO, Jim McNerney, new to the company January 1, 2001 realized the company needed a significant boost of thrust to overcome the drag on the backside of the curve and move the company to the front side of the power curve.

Senior executives and 3M employees supported their new leader as he introduced groundbreaking initiatives, which they embraced.  His leadership invigorated employees and they adopted the Six Sigma methodology for process improvement.  This infusion of energy acted like an afterburner on a jet engine.  It has pushed them to the front side of the power curve, the part of the curve that only goes up.  The company now has the team and tools in place to advance their throttles and climb to new heights of extraordinary growth.  The established culture, climate, and people are ripe for this growth and they have a R&D pipeline to support the climb.

3M's Businesses

The 3M company has a global presence in the following markets:  consumer and office business; display and graphics business; electronics and telecommunications business; health care business; industrial business; safety, security and protection services; and transportation business (see Figure 1).
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Figure 1  3M Business Segments

Consumer & Office Business (COB)

This business serves markets that include consumer retail, office retail, education, home improvement, building maintenance and other markets.  COB comprised 14.3% of 3M’s consolidated sales in 2004 and is home to some of the world's best-known brands, including Nexcare™, Scotch®, Post-it®, Command™, Scotch-Brite® and Scotchguard™ products.

Display and Graphics Business (D&G)  

This segment serves markets that include electronic display, touch screen, traffic safety and commercial graphics.  D&G comprises 17% of 3M’s consolidated sales
 in 2004 and is a world leader in films that brighten the displays on electronic products like flat-panel computer monitors, cellular phones, personal digital assistants and liquid crystal display televisions. This business is a leader in touch screens and touch monitors, lenses used in projection televisions, reflective sheeting for transportation safety, and materials and systems for producing high-performance, attention-getting, graphic images.

Electro & Communications Business (ECB)

ECB serves manufacturers of electronic and electrical equipment, as well as the construction and maintenance segments of electric utilities and telecommunications.  ECB comprised 9.4% of consolidated sales in 2004.  They also supply aerospace, military, automotive and medical markets.
  The fellows visited one of ECB largest customers this year, Hewlett Packard.  An example of ECB products is the flexible circuits found on ink jet printer cartridges.

Health Care Business (HCB)

This business unit serves markets that include medical, surgical, pharmaceutical, dental and orthodontic, health information systems and personal care.  In 2004 HCB comprised 21.1% of 3M’s consolidated sales
 and their innovative products and services help increase efficiency in the delivery of patient care.

Industrial Business (IB)

This segment serves a broad range of industrial markets, from appliance and electronics to paper and packaging and food and beverage.  IB comprised 19.0% of consolidated sales
 in 2004 and is a leader in abrasives, tapes, adhesives, specialty materials and supply chain execution software solutions. Their innovative products and services help manufacturers achieve new levels of quality and operational efficiency to improve their businesses.
 

Safety, Security and Protection Services Business (SS&PS)

SS&PS serves a broad range of markets that strive to increase the safety, security and productivity of workers, facilities, and systems.  SS&PS comprised 10.6% of 3M’s 2004 consolidated sales
 and is a leader in films that help windows from becoming flying shards of glass if forcefully impacted.  Other major products include laminates that help prevent counterfeiting of security documents, respiratory protection products, fire protection products, cleaning and protection products for commercial establishments, and roofing granules for asphalt shingles.

Transportation Business (TB)

This segment serves markets that include automotive, automotive aftermarket, marine, aerospace and specialty vehicle markets.  TB comprises 8.4% of 3M’s 2004 consolidated sales.
  They provide components for the manufacture, repair and maintenance of autos, aircraft, boats, and other vehicles.  Major product categories include abrasives, tapes, films, adhesives, and specialty materials.
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2004 Operations and Revenue

Figure 2  Business Segment Comparison, 2004 & 2003
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Figure 3  Snapshot of Operations and Revenue Year-End 2004

3M’s operations are recognized worldwide.  The company received accolades from across the globe (Appendix B details recognition and rankings for 2004).  Revenues generated from overseas sales account for 61% of worldwide sales.
 Since 2000, 3M consolidated revenues have climbed from $16.7B to $20.1B.  Currently 51% of 3M employees live outside of the United States.  Worldwide employment decreased from over 75,000 employees in 2000 to just over 67,000 in 2004.  So the question becomes, how was 3M able to improve profits while cutting their workforce?

3M's Organization

Decentralized

Historically, 3M operated in a decentralized fashion.  Each business handled issues the way that best suited the culture of their business and customers.  Although there were advantages to operating autonomously, as the company grew, systems of sourcing, finance, human resources, and information technology were duplicated.  The over 40 general managers and vice presidents responsible for divisions and subsidiaries flourished as leaders of their fiefdoms.  Each organization’s culture was unique, although imbued with the corporate strengths and pride that accompanied their success as 3M Company.  

Matrixes

By 2005, 3M had employed efforts to flatten the corporate structure and provide the construct and climate for horizontal integration.  But the firm still has seven distinct vertical businesses (Big Bs) within the company.  This has meant that in a given quarter, a 3M customer could potentially get a sales call from seven or more different sales entities.  Cognizant of the frustration to the customer, 3M has begun to incorporate all applicable 3M products for a single customer from a single sales contact.  For instance, in the transportation business, 3M Aerospace serves civilian and military markets.  3M Aerospace has strategic management of aerospace accounts.  If an airline needs 1,000,000 Post-it® Notes, they need not contact sales in Consumer and Office Business, their contact in Aerospace brings all of 3M to the single customer.  

Another example of matrixed operations is in the area of Six Sigma.  Six Sigma directors report directly to the executive vice president of the Big B but matrixes to the Six Sigma Vice President.  There is a vertical and horizontal aspect of accountability.  Accountability for Six Sigma results are measured in two directions:  how well it is integrated into 3M operations and how well it works to deliver results to the corporate business plans.  While the business leadership drives results, the Six Sigma leadership team directs training and deployment—but both are accountable to Six Sigma plans and targets (see Figure 4).
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Figure 4  Six Sigma Leadership:  Example of Matrixed Organization

Top Down Leadership

3M’s leadership holds the company accountable for performance and results.  They are relentless advocates of “do things right, for the right reasons, at the right time.”  In a letter to employees espousing the importance of business conduct, CEO Jim McNerney stated, “My approach is the same as yours: there is only one way to do business, and that is the right way.”

The importance of effective leadership cannot be overstated as one leads a company in a new direction.  The CEO has provided a steady hand at the throttle for 3M and has prepared them for future growth by equipping them for the more turbulent times ahead.  Now that 3M has established Six Sigma as the toolbox of techniques to accelerate the change process, managers can get to the core of the transformation.

3M’s Culture and Climate

One of the highlights of the SecDef fellowship was the interaction with the wonderful “above average” folks of Minnesota and the Twin Cities.    The term “Minnesota nice” is very fitting for persons in this colder than average climate.  The best description of 3M’s culture (from 3M’s perspective) comes from their corporate overview.  It is important to note that the culture they foster sets the perfect conditions for an environment and climate of innovation. 

3M’s culture:

1. Value employees, diversity, unique qualities of each person.  Support, encourage and invest in employee development.

2. Committed to high standards of ethical business conduct.  Recognize that our good reputation is our No. 1 asset. 

3. McKnight, 1940s:  encourage initiative and risk taking; let people do their jobs without too much direction from above; delegate authority; and share knowledge, experience and technologies throughout company.

4. Anecdote showing how we support employee initiative:  Gene Shipman conducted research on porous films on "bootlegged" time.  Thanks to such efforts, more than 40 patents have been awarded.  A wide range of products incorporates this technology, including surgical gowns and pharmaceuticals.
In Built to Last, Jim Collins summed up 3Ms environment succinctly when he wrote, “Although the invention of the Post-it® Note might have been somewhat accidental, the creation of the 3M environment that allowed it was anything but an accident.”

A Century of Innovation

For 103 years, 3M has celebrated its unique values, innovative thinking, perseverance, ingenuity and creativity.  These attributes or corporate character qualities have made 3M's first 100 years a century of success.
  Qualities competitors and captains of the industry have taken notice.   When Bill Hewlett, one of the co-founders of Hewlett Packard (HP), was asked if there was any company that he “greatly admired” he responded without hesitation:

“3M!  No doubt about it.  You never know what they’re going to come up with next.  The beauty of it is that they probably don’t know what they’re going to come up with next, either.  But even though you can never predict what exactly the company will do, you know that it will continue to be successful.”

Much of 3M's rich culture comes from the principles that William L. McKnight, former president and chairman of the board, set forth. McKnight believed "management that is destructively critical when mistakes are made kills initiative. It's essential that we have many people with initiative if we are to continue to grow."  It is this growth that continues to make 3M a leader in the 21st century.

3M is heavily vested in research and development.  Historically, the organization spends about 6% of the top-line sales on R&D.  For 2004, they invested $1.14B in R&D and in the past five years—$5.5B.  The labs are organized into Corporate Research Labs (4), Business and Division Labs supporting businesses with about 6,500 employees.
  

Lore

3M’s greatness as a business extends from deeply held roots and support that the people who work for the company hold.  They are the trunks of the innovation tree; this tree will continue to branch as long as the root structure is nurtured and watered.  Part of this structure still exists today in the form of mechanisms that are in place to stimulate the innovative climate.  A few examples follow:

The “15 % Rule”:  Researchers can spend up to 15 percent of their time on projects outside their official assignments.  This “longstanding tradition encourages technical employees to spend 15 percent of their time on projects of their own choosing.  This 15 percent rule stimulates unplanned experimentation and variation that often turns into successful innovations.”

The “25% Rule”:  divisions expect to generate 25 percent or more of annual sales from products and service developed in the previous five years.  This 25 percent rule stimulated continuous new product development.

Carlton Society:  A “technical honor society whose members are chosen in recognition for their contributions within 3M.”  These outstanding and original contributions stimulate the development of new, overlooked, and emerging technologies.

Dual Ladder Career Track:  “Allows technical and professional people to move up without sacrificing their research or professional interests.”
  The switch to a managerial track would often derail the best and brightest scientists within 3M.  This dual track allows upward mobility without sacrificing time away from their core strengths.

The preceding description of culture, climate, and innovation within 3M provides the backdrop for further discussion about 3M’s recent success.  Without a doubt, these elements were critical to past 3M successes.  This description of 3M’s commitment to innovate raises the question, why did 3M essentially plateau in the 1990’s and early 2000?  What would bring this ship about and move the organization toward improved performance and growth?  Consideration of the causes will be explored in the next chapter on business initiatives.

Chapter 3

Initiatives:  The Vehicle to Success

Transforming the very fundamentals of how you will operate your company requires that you lead as opposed to manage.  There is a vast difference in these two concepts. Leaders impart a clear vision of their philosophy and goals and provide guidance to followers on how to conduct themselves to achieve these goals. Leadership requires confidence in employees that empowers them to execute their tasks in an atmosphere of trust and mutual respect.

Rick Welty

Central New York Business Journal, Oct 15, 2004

3M’s CEO, Jim McNerney, introduced corporate initiatives to synchronize company operations, take advantage of synergies between businesses,
 and make the whole greater than the sum of its parts.   Business initiatives, driven and supported from the top down have introduced the climate for change in the company and prepared employees for a transformation that is really just beginning.  In order to accomplish this mission, a new global language was introduced around Six Sigma methodology.  To begin with, traditionally decentralized organizations began to share some services.    The company moved from legacy accounting practices and order systems into the  “information age” as they embraced all aspects of e-Business.  More ideas were harvested and products were introduced faster than the firm’s competitors. The voice of the customer, “worshiped” at 3M, would again reign in product and technology introduction.

3M’s Corporate Initiatives

In 2001, 3M’s leadership used five primary corporate initiatives to drive organizational changes:  Six Sigma; eProductivity; Global Sourcing Effectiveness; 3M Acceleration; and Indirect Cost.  Global Business Processes replaced Indirect Cost in 2004.  Figure 5 depicts Six Sigma as the core initiative.  Six Sigma methodology provides a pathway for all the other initiatives to drive improved business processes.  The key to 3M’s success has been their ability to integrate the initiatives and move forward in harmony.  Jim McNerney is confident “that by leveraging our multiple technology platforms, leadership positions in diverse markets, and well-integrated corporate initiatives, we will drive sustainable sales and profit growth in 2005 and beyond.”
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Figure 5  3M Business Initiatives

The following is a brief discussion on the initiatives and how they drive growth, cost reduction, and cash generation across businesses and geographies.
 

Six Sigma

The Six Sigma process at 3M is a data centered methodology that attacks variation.  Based on statistical methods, Six Sigma is effective in identification and re-engineering of error-causing, mistake-prone processes.  Six Sigma provides a “what is possible” vision that seeks perfection.  Implementation was taken serious at the company.

When Six Sigma started in 3M in 2001, an aggressive goal to train all of the salaried employees was placed before the company.  By the end of 2004, they had attained that goal with more than 36,000 employees trained in the Six Sigma way of doing business and over 16,000 projects have been completed and 16,000 more are underway.
  

Currently over 14,000 projects are open and continue to provide cost, cash, growth and customer savings.  To date, 3M has realized over $1.5B in savings from all the initiatives combined – an amazing 2.5% of the company’s top line, year in and year out. 

The Six Sigma initiative is results oriented.  Floor mats that read, “Show me the Money” rest in front of nearly every director’s office.  This initiative, however, is not just about the money.  It is the foundation for the other initiatives.  The Six Sigma approach provided a common, global language of improvement activities and a framework to move toward data driven decision-making.  Six Sigma basics and 3M’s Six Sigma journey are discussed in detail in the next chapter.

eProductivity

eProductivity is the strategic utilization of information technology to do things better, faster and less expensively for customers, suppliers and the company.  eProductivity projects (3500 in progress) include web-based sales portals, e-order centers, partner support extranets and on-line employee benefits enrollment.  The eProductivity initiative builds stronger customer relationships that save time, money, and create growth.
  Global adoption is becoming a reality and creating a competitive edge for customers, suppliers, and employees.  eProductivity e-tools handle the routine work and allow 3M employees to spend their time in more productive ways.
Global Sourcing Effectiveness

Sourcing effectiveness is all about global commodity teams finding the best value on a broad range of goods and services by fully leveraging the company’s size and reach and by strengthening relationships with suppliers.  All 3M purchases of goods and services are actively managed by sourcing operations to ensure (1) proper leverage of total 3M spending (2) selection and qualification of high quality suppliers and (3) appropriate management of contractual commitments to suppliers.  This initiative also facilitates compliance with 3M’s financial disclosure obligations.

3M Acceleration 

Plain and simple, 3M’s Acceleration Initiative is about pure growth with an objective to improve what 3M does best – innovation and new product development (see Figure 6).
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Figure 6  3M Acceleration

Acceleration means developing and bringing products to market faster and prioritizing R&D investments across all seven businesses to strengthen returns.  The New Product Introduction framework and Design for Six Sigma concepts introduced in Figure 6 will be discussed in the next chapter.

Global Business Processes

This initiative replaced “indirect cost” in 2004 and is aimed at standardizing, simplifying, and strengthening corporate business processes worldwide. With 3M operations in almost every country, broad and deep organizations are able to meet customer needs, which further reinforces the need to increase the speed, efficiency, and value of the service functions that are vital to global business operations.  Standardization for shared services is the thrust of this opportunity for 3M and they have a team in place to accomplish that mission.

Corporate Y’s

Corporate Goals

“Xs” are inputs to a process step and  “Y” is the output of that process step.  A process generally happens to the input (X) and it emerges as an output (Y).  In the Six Sigma sense, Y is a function of critical Xs.  The goal of Six Sigma methodology is to “understand” the process that creates the Y and better control it.  The function is used to define the process.  In the end, Y equals the function (f) of X, where function is the process step.

A “corporate Y” is a corporate-wide output or desired end result.  Corporate Ys create a goal that leaders can tie to strategy and operational plans.  Businesses and Divisions align themselves with the corporate Y.  The alignment continues down the food chain in that every project must tie to that end result.  3M’s corporate Ys are (1) accelerate growth, (2) improve productivity (cost), (3) increase cash flow and (4) team with the customer.

Accelerating Growth

The 3M 2004 Annual Report states that “new-product development is the engine of 3M’s growth, and it’s fueled by 3M people in many fields – technical, marketing, sales, manufacturing and more – working together to meet customers needs.”

Cost (Productivity)

Cost projects improve productivity or reduce costs.

Cash

Cash projects improve working capital and directly impact the business bottom line.

Customers 

Teaming with the customer is vital and important to 3M.  Employees pride themselves in their expertise in Six Sigma methodology to create a winning solution to help customers resolve process or systemic problems. .  By contributing to their customer’s success, employees are creating a relationship that will generate continuing growth and profitability first and foremost for the customer, but also may bring those same benefits to 3M. 

Y-Trees

Every project in all business units must tie to one of these corporate Ys.  Business targets are set in each category and VPs are held accountable to attain those targets.  Electronic dashboards are used to track progress on the targets to attain the Y.  Senior leaders, general managers, directors, and employees down the line can tie into the Y-trees (Corporate, Business, Division) and trace the link from strategy to the operating plans to individual projects.  It is also important that individual teams do the same in the opposite direction, from the project through the division Y-tree, through the business Y-tree to the Corporate Y.   

The concept of Y-trees is similar to a commander’s intent in an execution order.  The combatant commander takes his direction from the Secretary of Defense and the President.  Objectives laid out in the administrator’s strategy would be operationalized, made into an operating plan.  The operating plan would be transmitted to commanders and they would each be assigned a mission.  Each mission would in turn be able to link its objective back to the operational objective and the strategic objective.
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Figure 7  Example Y-Tree

On the left of the Y-tree is the Corporate Y.  As one moves to the right, more specificity is added.  The Divisions and smaller subsets expand the right column to include every open project and any area or cluster that needs improvement.  It is very important for project leaders and team members to understand why they are working on an assignment and how it fits into the bigger picture—similar to the need for a soldier on the ground to know his commander’s intent and how the plan ties into the overall objective for the campaign.

Y-trees are a useful tool to enable alignment within organizations.  The ability to link one’s work or tasks to a higher order brings purpose to the mission.  The ability to align with a corporate goal or initiative invigorated 3M employees.  Without doubt, the single initiative that inspired more workers to change and the organization to transform was Six Sigma.  

Chapter 4

Six Sigma:  The Road to Success

Six Sigma is not a program. It’s our game plan. It will challenge all of us, individually and collectively, to be the very best we can be.

                  W. James McNerney, Jr.
Chairman of the board and Chief Executive Officer, 3M Company
What is it?

Six Sigma is an initiative at 3M that is fundamentally improving business processes, helping the organization to become more customer focused, and strengthening 3M’s ability to create and market new products.  This improvement model is central to everything employees do and the organization’s path to continuous growth on a global basis. 
Six Sigma is both a philosophy and a methodology.  It is about improving the experience of customers, improving employees’ work experience, and improving business outcomes.  Done well and widely, Six Sigma can dramatically, and often radically, change the culture.  It is not about training masses of people and hoping for the best.  

The most valuable aspect of Six Sigma for 3M is that it provides a common global language that transcends business experience and culture.  When a CEO or executive vice president travels internationally, business terms mean the same thing everywhere they go.  A close second behind the importance of using a common language is the structured approach of data-driven decision-making.   3M succeeds because leaders expect the entire organization to support the principles Six Sigma sets forth and to adhere to them every single working day and in every decision-making process.  In 2005, 3M leadership will demonstrate their continued commitment to Six Sigma and will each lead a process improvement (green belt) project.  Additionally, all of the 36,000 salaried employees (green belts) will participate on a team each and every calendar year.  Finally, success is derived from designing projects to tackle process problems that are critical to customers, the businesses, and the staff.

Who are the players?

Traditional roles within Six Sigma include Directors, Champions, Master Black Belts (MBB), Black Belts (BB), Green Belts (GB), and Coaches, “although many companies establish their own nomenclature for these roles.”
 

Six Sigma Staff Vice President or Executive Director.  This executive reports directly to the CEO and is responsible for all aspects of Six Sigma Deploymen
t throughout the company.  Each business unit and area Six Sigma director are dotted lined (matrixed) to the Six Sigma VP, while the Six Sigma Operations and Design For Six Sigma (DFSS
) Directors report directly to this individual.

Six Sigma Directors.  Twelve directors serve two-year terms as full-time Six Sigma Directors to support executive and regional vice presidents.  They are expected to accomplish the following within their respective businesses:

1. Lead Six Sigma to achieve business results.

2. Lead deployment of Define, Measure, Analyze, Improve, Control (DMAIC
) and DFSS in business.

3. Global alignment (division to business to operational and strategic plans to corporate Y, target setting).

4. Talent Management (selection, mentoring, re-entry, health of the organization (HOO), develop leadership skills of MBBs and BBs).

5. Six Sigma Change Agent for business.

6. Active engagement in Corporate Six Sigma Leadership Team (project leadership, ensure consistent use of methodology, subcommittees, teach MBBs, Symposium).

Champions.   Fully trained business leaders who own the processes and lead the deployment of Six Sigma in a significant area of business.  Often they are functional leaders.  Champions identify improvement opportunities and ensure adequate resources are available to support Six Sigma.  They also act as guidance for Six Sigma teams.

Master Black Belts (MBB).  MBBs are fully trained, full-time, cross-functional leaders who team with champions and are jointly responsible for Six Sigma strategy, deployment, training, mentoring, and results.  They lead and support the Black Belts.  Generally speaking, MBBs work a level down from Six Sigma Directors(primarily in a division, staff or subsidiary operating committee.  Only employees recognized for their high potential through the rigorous human resource process are trained as MBBs.    The MBB experience is a two-year assignment, emphasizing more leadership than analytical skill.
Black Belts (BBs).  BBs are fully trained, full time Six Sigma experts who lead improvement teams and work across functions in all areas of the business.  These are the analytical experts, very familiar with the statistical tools that drive data oriented decision-making.  Like MBBs, the BBs are employees who have demonstrated high potential in past jobs.  They also mentor, coach, and train Green Belts in the Six Sigma processes and help them with their projects.
Green Belts (GB).  All salaried employees are trained to use their skills to complete projects in their respective job areas.  They are 1) closest to the processes and 2) trained in the rigor of Six Sigma methodology to complete projects in their domain.  By the end of 2004, 3M had completed GB training for every salaried employee, some 36,000.

Coaches. They primarily serve MBBs and BBs with expertise on tools and project management.  They teach the BB courses.  If assigned to a division, Coaches support GBs within the organization.  They also support project teams as a consultant on tool usage and gate reviews.

3M Six Sigma Journey to Success

The following description is an excellent primer for the Six Sigma novice.  The information is based on facts from a presentation that 3M’s uses to explain the use and nuance of Six Sigma methodology to outside companies.  3M’s Six Sigma Leadership Team and Communications manager have revised the presentation many times to provides a clear, simple message.
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Figure 8  3M’s Six Sigma Journey

Sigma is a letter in the Greek alphabet, which statisticians use to represent standard deviation, a measure of how much the data in a given set of results are scattered around their average.  A low standard deviation means the results are tightly clustered—a good result.  A high standard deviation means that they are widely scattered.  This indicates an uncontrolled process and can produce both good and bad quality results.  Six Sigma means a 99.99% quality rate or 3.4 defects per million opportunities (See Figure 9).
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Figure 9  Practical Meaning of Six Sigma

Why did 3M embrace Six Sigma?

3M has embraced Six Sigma because it:

1. Achieves excellence in business processes and customer perceived quality.

2. Provides leadership development throughout all disciplines within the corporation.

3. Develops transferable skills to all levels.

4. Provides a common approach to process improvement.

5. Institutes a common language on a global basis throughout the corporation. 
Supports Company Goals

Six Sigma supports the company’s goals, corporate Ys, and key stakeholders (customers, employees, and shareholders).  Six Sigma methods are used to analyze and improve the key processes that affect growth, costs, cash flow, and customers.  The results are faster commercialization and shorter cycle times, increased productivity, improved cost structures, better utilization of cash resources, and most importantly, higher levels of customer satisfaction.

3M’s Approach to Six Sigma

Six Sigma starts with the creation of strong business and strategic plans.  Through a project idea creation and prioritization process, 3M selects projects that help drive business plans.  The business leaders and champions then select and train the right people, including Six Sigma MBBs and BBs, to lead priority Six Sigma projects.  Six Sigma GBs and BBs help execute both DMAIC and DFSS project teams.  The project teams are trained to understand, improve, and control the processes they are working to improve.  After improvements are made, the focus shifts to sustaining the gains over the long term.  Results of gains are delivered to the business plans, and the cycle continues (see Figure 10).
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Figure 10 3M’s Approach to Six Sigma

Goal Tree alignment and Project Selection

One of the primary benefits of Six Sigma is that each individual’s effort links back to the big picture.  Each individual project affects the strategic plan and helps create value (see Figure 11).  Working the goal from the Corporate Y (left to right), through the business metrics, to the projects answers the question of how.  Working from the project backwards (right to left) circles back to answer the question why.
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Figure 11  Goal Tree (Y-Tree) Alignment and Connection to Corporate Y

Structure of the 3M Six Sigma Organization

The structure of the 3M Six Sigma Organization is designed to promote ownership and leadership at every level.  The Six Sigma Vice President reports directly to the CEO.  Six Sigma Operations and Design for Six Sigma (DFSS) directors report to the Six Sigma VP.  All MBBs report directly to the business vice president or general manager with a dotted line to the Six Sigma VP (dotted lines means matrixed versus direct report).  International organizations are set up the same way, reporting to the country VP or managing director and dotted line in the Six Sigma Organization (see Figure 12).
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Figure 12  Structure of 3M Six Sigma Organization

Entitlement … What is it?

Entitlement is not something the government owes one because of a prescribed set of circumstances or conditions.  Entitlement, as defined in the Six Sigma environment, is the full benefit one can achieve from a process—perfection.  Entitlement thinking challenges traditional goal setting by encouraging project stretch targets aimed at reducing the gap between the current state and entitlement.  Six Sigma challenges the organization to reach beyond mere improvement and aspire to the full potential benefit that can be achieved from that process.

Pursuing Entitlement …

Six Sigma teams measure entitlement for a process and then work to close the gap between the baseline measurements of the process and entitlement.  Traditional goal setting tends to focus on incremental change to the process and subsequently a much lower goal.
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Figure 13  Pursuing Entitlement

Fundamentals for Successful Deployment of Six Sigma

After more than four years of weaving Six Sigma into the fabric of 3M, some fundamentals for successful deployment can be seen.  They are:

1. Entitlement thinking is essential.

2. Clear accountability at all levels is a must.

3. Projects are clearly tied to business needs and strategies.

4. Full-time Black Belts and Master Black Belts.

5. Common language and tools.

6. Internalized training.

7. Standardized procedures.

8. Not a career, but a career step and a leadership development experience.

9. Strong ties to financial results.

10. Engagement of all employees.

11. Committed and active management.

DMAIC

DMAIC is an acronym for the five-step process used in Six Sigma to achieve breakthrough improvements.  Once a project is scoped and defined, a team will systematically measure, analyze, improve, and control the process in the campaign to reduce defects, improve the process, and satisfy the customer.

3M uses DMAIC to focus corporate resources on projects that continuously improve ongoing processes.  This method promotes a data and fact driven approach to decision making, versus a traditionally intuitive
 approach.  Intuition is not entirely discounted, but the more complex a process, the more important it is to stick to the rigors of the Six Sigma tools.

DMAIC Roadmap
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Figure 14  DMAIC Roadmap

The DMAIC methodology provides a roadmap for defining the primary project goal (Project Y or desired outcome) and the opportunities for improvement (Project X’s).  X’s are the process inputs identified as causes of defects.  Down the road as the team moves from left to right (see Figure 14), Six Sigma tools are used to identify, measure, and prove X’s to be critical and then controlled.  When the X’s are in control, the project Y is improved or accomplished.

Eliminating undesired outputs and defects that cause pain to either the business or the customer is the desired goal of 3M’s Six Sigma DMAIC methodology.  Any cost failing to lead to customer satisfaction is a defect.  That defect may manifest itself as defective product, scrap and waste, training without learning, failed transaction, late delivery, excessive inventory or not being paid on time.  

The DMAIC methodology provides 3M with a disciplined roadmap to drive value creation.  As stated earlier, this method links strategic plans to business critical Y’s and Six Sigma projects.  The company can rally around successes and draw clear ties from the projects to financial results.  

Design for Six Sigma

Design for Six Sigma (DFSS) is a methodology concentrated on accelerating the best new 3M product ideas into the marketplace.  The organization starts by prioritizing the best projects and creating DFSS teams, each staffed with a DFSS Technical and DFSS Marketing Black Belt to help deploy a myriad of DFSS tools to accomplish acceleration, 3M’s fuel for growth.   

What’s the difference between DFSS and DMAIC?

While DMAIC (define, measure, analyze, improve, and control) focuses methodology on problem solving and continuous improvement of existing processes, DFSS methodology focuses on creating new products.  Often DFSS achieves these results by reducing variability and preventing problems in the design phase.

New Product Introduction (NPI) Gate Reviews

DFSS plays another important role by tying the corporate acceleration initiative to the NPI process (see Figure 15).
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3M has a systematic NPI process in place to direct a new product from the idea phase to launch and beyond.  DFSS tools are used within the NPI process to help make sure (1) the customer is heard early and often throughout development, (2) the product is designed to meet market needs, (3) there is a reduction in defect rates through better design.

Figure 15  DFSS NPI Process (Gate Reviews)

DFSS integrates the NPI process with (1) effective project management and leadership, (2) DFSS teams and resources and (3) Six Sigma methods that require data driven decisions.  The result is a totally integrated approach for designing quality into new products that immediately meet market requirements (see Figure 16).   While DMAIC focuses on cost, cash and growth, the primary focus of DFSS is organic growth.
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Figure 16  DFSS as the Integrator

Six Sigma DMAIC and DFSS are process and product focused.  They are in and of themselves excellent methodologies to achieve an end.  Yet without engaged and energized employees, 3M was not going to achieve anything.  Hand in hand with the introduction of Six Sigma was a commitment to growing the company by growing the employees.  In the 2004 Annual Report, McNerney said “We’re committed to developing the best group of leaders in 3M history, and we continue to invest tremendous energy and effort to meet this goal.”
  The next chapter explores how 3M is providing a broad range of opportunities for leadership development.

Chapter 5

The Talent: Driving to Success

Leadership development is the single most important thing I do in our company …We’re committed to developing the best leaders in 3M’s history, and we mean it.

W. James McNerney, Jr.

Chairman of the Board and Chief Executive Officer, 3M Company

Learn from the pros, observe them, seek them out as mentors and partners. But remember that even the pros may have leveled out in terms of their learning and skills.  Sometimes even the pros can become complacent and lazy.  Leadership does not emerge from blind obedience to anyone.  Xerox's Barry Rand was right on target when he warned his people that if you have a yes-man working for you, one of you is redundant.  Good leadership encourages everyone's evolution.

General Colin Powell, USA (Ret)

A Leadership Primer

Geese fly in a wedge.  They do so because of the aerodynamic benefits to every goose in the wedge except the one flying at the point.  The one at the point must work many times harder than the rest of the geese.  This goose is breaking the wind.  In effect, he carries all the rest as they repeat a very complicated rhythmic pattern and use much less effort in the process.  When the lead tuckers out, that goose simply moves out of the formation and leaves a vacancy, which is quickly filled by the next in line.  The old lead moves back to the end and falls into the formation to save strength.  

There are some similarities between the way geese fly and how 3M has chosen to rotate Six Sigma leadership opportunities.  The organization leads change and transformation using MBBs and BBs.  At any given time, 3M has approximately 700 belts deployed throughout the company – approximately 1% of the firm.  The CEO is effectively driving Six Sigma and the other initiatives with this 1%.  As they complete their tour, they matriculate back into the 3M population and another 1% gets the opportunity to lead.  During a roundtable with the SecDef fellows, McNerney said that his goal was to “excite the talented middle.”

Developing Leaders

Jim McNerney was the first outsider in the company’s 100-year history to be brought into the corporate leadership as CEO.   He knew the organization had good people—they just needed something to get them moving forward.  To help move the ship, 3M pioneered training that provided career-broadening assignments in influence and change management to its future leadership.  Six Sigma was one of the main vehicles to provide that opportunity.  This egalitarian community would get a good taste of transparency in the area of human resources.    

Not surprisingly, in a company with numerous highly educated and talented people,  was some angst at the thought that employees and their supervisors would find out whether they were high potential or not.  Under 3M’s performance rating and feedback process, employees with executive potential were given the opportunity to develop as leaders and grow both personally and professionally.  Because 3M leadership sincerely believes the road to success is through motivated and growing people, senior executives were committed to develop every individual.  In a statement to shareholders last year, McNerney said, “… the journey to realize our full potential always starts with our people. I firmly believe that if our people grow, our company grows — and that means tapping the leadership potential in all of our employees.”
  The cultural renaissance that swept process and product development at 3M has taken innovation to every nook and cranny of the company.  This formerly product-centric firm started applying their innovative spirit to every aspect of business, strategy, operations, execution, and now people.  

Creating Energizing Transitions

In a discussion with the SecDef fellows in November 2004, McNerney said “I would consider myself a failure if the next CEO came from outside 3M.”
  So how would the CEO begin to build a company that someday might be a net exporter of leadership, much like General Electric, the company he left?

What better way to cultivate leaders than to give hard-charging change agents an opportunity to grow and stretch in a position of influence and at the same time become an expert in process or product development?  The answer for 3M was to marry a portion of leadership development opportunity for 3M managers to a Six Sigma assignment.  These belts would be stretched for two years and then re-enter the work force.  The stretch depended on a number of variables such as, job performance, leadership attributes, opportunity, and timing. They would lead and facilitate teams, mentor other belts, influence directors, general managers, and company leadership as they improved processes and product development.

The plan was simple.  Select the best from the pool of great employees, grow their skills, teach them data driven decision-making, influence management, push them to the edge and watch them fly.  Once the two-year assignment was complete, they would return to “stretch” assignments.  These employees would accelerate their career while simultaneously building Six Sigma into the company’s DNA.  They could draw on the experience for years to come as they proceed up the leadership ladder.

Six Sigma is not the only opportunity to develop as a leader at 3M.  There are and will be those who never have the chance to broaden via a MBB or BB experience.  But they may be invited to develop leadership skills through executive education.

 To develop common references and define a baseline for leadership development, the CEO and his direct reports completed an off-site to develop 3M’s leadership attributes.  The definitions follow in the next section. 

Leadership Attributes

3M defines their leadership attributes broadly.  All employees are measured against these attributes and provided feedback on how they can constantly improve performance.  Each business, division, and specialty can tailor sub-bullets to fit the characteristics of their particular organization.  Listed below are the attributes with a basic definition.
  

Chart the course:  Demonstrates the ability to create and communicate a clear vision based on internal and external variables.  Ability to translate that vision into an action plan.  Maintain flexibility to change course if circumstances change.

Raise the Bar:  Redefines and stretches entitlement continuously.  Clarifies the risks and opportunities inherent in the competitive landscape.  Utilizes Six Sigma to dramatically elevate employee and customer satisfaction.

Energize Others:  Inspires, influences, motivates, and teaches individuals/organizations about corporate and unit strategies, goals and plans, and assures alignment.  Creates a winning atmosphere where people genuinely understand and are excited about the business.  Creates an atmosphere where all employees experience opportunities to stretch, take risks, create, contribute, and learn.  Applies a “personal touch” and all of the tools available to encourage everyone's best efforts. Celebrates successes and acknowledges disappointments in such a way that they motivate themselves and others at an even higher level of commitment and performance.

Resourcefully Innovate:  Proactively navigates internal and external ambiguity and complexity; recognizes and realizes opportunities globally.  Drives a business development mindset through the organization.  Creates and sustains an investment in processes and tools that enable the organization to achieve results.  Cultivates an atmosphere in which revenue growth is accelerated via novel approaches to customers, products, and markets.  Embraces change for the opportunity it may present.  Plays offense rather than defense.

Live 3M Values:  Acts with uncompromising honesty, ethics, and integrity. Consistently earns the trust and respect of all 3M stakeholders.  Actively encourages and rewards inclusive behavior.  Constructively challenges processes and behaviors.  Demonstrates boundary less behavior.  Committed to 3M’s corporate values, human resource principles and business conduct policies. Ensures that effective business processes and controls are implemented and supported.

Deliver Desired Results:  Uses outcome based thinking, selects among available alternatives, and responds to changing circumstances.  Effectively marshals and balances the other leadership attributes and values to consistently reach a desired endpoint.  Strong operating skills and an ability to execute consistently.  Provides accurate forecasts.  Openly confronts issues, does not rationalize shortfalls, and is accountable.  Adept at capitalizing on unanticipated opportunities.   Manages aggressively through unforeseen difficulties.

In order to develop these attributes, 3M offers courses to help employees learn more about themselves and their leadership style.  They are called Advanced Leadership Development Programs (ALDP) and Executive Leadership Program (ELP).  3M originally offered only ALDP programs, but has since expanded up and down to (1) include employees in lower job grades, ALDP II, and (2) include executives (ELP) to provide a baseline of understanding for the type of leadership training that their employees are receiving.  The ALDP II and ELP courses are a direct extension of ALDP and its success.  Other managers didn’t want to miss the opportunity, so 3M expanded and modified content to be appropriate for the experience of the participants.  The following is a brief discussion of the genesis of ALDP, expectations and results.

ALDP – Advanced Leadership Development Program

Under McNerney’s direction and through the skill of Margaret Alldredge, staff vice president of Leadership Development and Learning and her team of professionals, 3M set out to put together an exciting approach to developing leaders.  This program was going to target development of identified high potential leaders.  The CEO set some expectations and then helped the senior leadership develop the 3M leadership attributes.  These became the “thread that was woven throughout all of (3M’s) leadership development initiatives.”
  Within a year of McNerney’s arrival, the first ALDP course started in January 2002.  

This program complements and leverages other efforts across the company to drive improved performance and change through the company DNA.

The ALDP is an intensive, accelerated program that helps participants strengthen their leadership experience through classroom-style instruction and dialogue, individual development planning, group work, action learning, and presentations to senior management.
 

The ALDP course spans 17 days.  The first five days are spent in a classroom environment.  Instructors are predominantly 3M’s senior executives.  Other experts are brought in to complement this phase from top business schools like Columbia, Wharton, Villanova, Penn State and the University of Michigan.

The next ten days are spent in “action learning.”  The “students” take a real project, scoped by the CEO or one of his direct reports, and begin intense sessions to use Six Sigma methodology to tackle the problem.  These sessions give the participants the opportunity to sharpen leadership and team skills, develop self-awareness, and link learning to their own environment.  These globally diverse classes of employees become high performing teams in less than two weeks.

The last two days are spent preparing and presenting findings to the CEO at 3M’s Quarterly Management Council and then to the Operating Committee of the business or staff that own the process/project. 

The key elements of the ALDP experience are the use of (1) leaders as teachers, (2) action learning projects and (3) personalized learning.  The personalized learning provides the participant with a 360 º evaluation, one-on-one time with a coach to discuss the 360 º evaluation, and goal groups that are utilized in the first five days of training.  This provides each leader an opportunity to see themselves as others see them.  This mirror helps employees uncover their blind spots so they can focus and improve on during the course of the program.  In short, it helps the ALDP staff customize the experience for each leader.

Chapter 6

Recommendations for the Department of Defense

While corporate America labors to make a profit, the Department of Defense labors to complete its mission.  However disparate those concepts are, there are more similarities than dissimilarities between larger businesses and the DoD—a fact that the SecDef fellowship experience highlights.  The author acknowledges that DoD may be already aware and working on issues raised in these conclusions.  Nonetheless, the lessons I learned from the 3M Company are real and could provide significant benefit to the DoD.  They highlight the desire of both industry and DoD to constantly improve process and tackle root causes and pain points instead of just treating the symptoms of our inefficiencies.

Conclusions:  This paper draws on 3M’s business approach to make recommendations for the Department of Defense:

1.  DoD as a single agency needs to fully embrace a disciplined change management process like Six Sigma or Lean.  Parts of the DoD are adopting either Six Sigma or Lean methodologies and experiencing great success.  This beginning should continue to be cultivated. Many companies that hosted SecDef fellows this year used these methodologies to successfully drive change and transformation (3M, CAT, Honeywell, Lockheed Martin).  The key to their effectiveness is that the entire organization was committed and implemented the practices— not just divisions or business units doing it piecemeal.  They have all achieved success with top down support and across the board.  These businesses have saved between 2-3% of Net Sales each year using these processes.  For the DoD, a 2-3% savings annually would be between $9B and $13.5B dollars.  If the DoD were successful, this could be replicated across other federal agencies to help them also be better stewards of the taxpayer’s dollar.

2.  DoD should train personnel in this change management initiative at leadership schools that include enlisted, officer, and civilians.  The National Defense University already has a Process Improvement Center of Excellence.  This could be the source to develop Six Sigma and Lean courses to teach at all levels of PME, officer and enlisted, and government service.  Many senior leaders have experience in Six Sigma or Lean and have hired outside consultants to come to their organizations and teach the methodologies.  3M started that way and as soon as feasible transitioned to their own staff for coaching and teaching.  The services stand to benefit from having a single course and the single common language across services and unified commands.

3.  DoD should consider synergy of establishing joint labs, acquisition offices, joint requirements offices, and joint research and development organizations.  3M Company spends a great deal on research and development.  They have labs around the world and in every business.  In order to enhance collaboration and cross-pollination, research teams have members from either the corporate lab or another business.  These members maintain reporting to their “home” while collaborating on the team.  Likewise, the DoD could benefit from a similar relationship or construct.  These joint teams would not coordinate between the services, they would replace the services existing organizations, enabling cross-pollination and shared benefits of resource savings in personnel and property.  The largest programs with potentially large capital expenditures (F/A-22 Raptor, Joint Strike Fighter, Future Combat System, etc.) a joint inter-service venture would create synergy that would enhance each services unique research and development programs.  

4.  DoD should consolidate sourcing to reap the benefits of DoD’s size in purchasing and procurement.  This concept was not difficult for business.  With severe headwinds in raw materials and customer demands for streamlined supply chains, it didn’t make sense to have several entities buying and negotiating for “the company.”  Likewise, DoD, where feasible, should centralize portions of our spending on items and systems that are not unique to each service.  DoD should study all duplicated functions, replicate best practices, and standardize across services (Government Travel, Facilities & Real Estate, Facilities Management, Base/Post Support Services, Exchange Services (AAFES, NEX, MCX), I.T. Infrastructure & Hardware, Software & Application Development, Telecommunications, Finance, H.R., Administration, Communication, Acquisition, Logistics, Sourcing, P.O. Placement & Requisition Processing, Payables).

5.  DoD should start a joint, inter-service, leadership development program for high potentials and top talent (future flag and general officers).   The DoD has provided some very unique and diverse opportunities to develop leadership – the PME system and assignment opportunities for example.  However, congressionally mandated programs like CAPSTONE are for officers already selected for leadership at the flag and general officer ranks.  Short of war or conflict, joint, inter-service leadership development for high potentials and top talent (future flag and general officers) is non-existent.  A program like 3M’s Advanced Leadership Development Program, a 17-day crash course in personalized learning, led and taught by senior service and DoD leaders that focus on Secretary of Defense, Chairman of the Joint Chiefs or service chiefs pain (i.e., a real world project) would be highly beneficial.

6.  DoD should expedite Radio Frequency Identification (RFID) research and implementation, especially for vital systems that must have 100% accountability: Medical Records, Classified Documents and Imagery, Personnel Records, Personal Reliability Program, Supply Chain (transit visibility), Maintenance Parts and Tools and Logistics Systems.  DoD and other federal agencies (intelligence) have come under intense scrutiny over being custodians of classified or sensitive material.  New medical legislation has added an increased sensitivity to how we use medical information and the need to account for personal information in these records.  As identity theft continues to grow, military and family information in personnel records needs safeguarding.  The list goes on and on.  

RFID as an enabler has virtually unlimited applications.  3M is very close to full development and is currently testing a system with each service.  The 3M system is called Smart Shelves.  It is an RFID asset tracking system, which has been applied to military medical records and successfully piloted at Darnall Army Hospital, Ft. Hood, TX.  The pilot has demonstrated a dramatic increase in chain of custody tracking and locating missing files.  This system can be applied to most objects.  The RFID tag technology is relatively unique in that tags can still be read even when placed in direct alignment, with virtually no space between tags. If successful, the days of missing medical, personnel, and classified or sensitive records will be history. 

 7.  DoD should partner with the services to provide comprehensive DoD solutions to protecting cockpits, tanks, and vehicles with multi-layer film to protect operators’ eyes from outside lasers.  Recent attacks on military and civilian aircraft have highlighted our vulnerability to simple laser attacks that penetrate cockpits and potentially disable the operator.  3M is rich in experience in this field but is reluctant to pursue the product because of the piecemeal approach of doing business with DoD.  There are times when a company has a solution but is unable to move to production because the demand is not high enough to leverage their manufacturing base.  In the case of laser penetration, military applications span hundreds of systems, cockpits, visors, goggles, windshields, and Plexiglas.  This type of specialized procurement needs visibility at the joint or DoD level.
Chapter 7

Epilogue

The more important, long-term benefit of the program is in opening these future senior leaders' eyes that there's more than one way of doing business. When the officers come back, they're motivated to change their services and improve their services and improve DoD.

Eric Briggs

Director, Secretary of Defense Corporate Fellow Program

Innovation is alive and well at 3M.  Their global reputation for innovation was recognized when a Boston Consulting Group survey of 236 executives worldwide ranked 3M as the first in a list of the world’s most innovative companies.
  3M’s ongoing transformation will continue.  The deep cultural roots of this “Built to Last” company will survive and thrive through new business initiatives, new methodologies, and fresh leadership development opportunities.  Jim McNerney has been successful in adding value to this company and truly made the whole greater than the sum of its parts.

The DoD can learn many valuable lessons from 3M’s business model.  DoD must continue to encourage the breakdown of stove-piped organizations and encourage opportunities for horizontal integration.  This will not happen unless there is an overhaul of how money is allocated to the services.    In order to win the war against terrorism, DoD must transform and anticipate the direction and demands of the world’s complex and changing face.

A set of top down, supported initiatives, an across boundary methodology, and the commensurate training of the entire agency would be a good start.  The opportunity for transformational change is rare.  Dave Cote, CEO of Honeywell, told SecDef fellows “If you want to make a significant change in your organization, you must do it in the first year of your tenure.”
  He went on to elaborate that after one year, a leader becomes part of the organization and culture and then change becomes very difficult.  It’s just human nature. 

McNerney changed much of 3M and put it on the course in his first year.  Changes since that first year honeymoon have been less pronounced and really just fine-tuned the direction.  Like McNerney, Secretary Rumsfeld was hired with a mandate to transform the department.  He too made significant changes in the first year and set the DoD on a course for the better.  But an organization as large and lumbering as the DoD can always improve.  

Like 3M, the DoD has dedicated and talented people serving in uniform and in suits.  Their selfless service is a constant reminder that a high price has been paid for the freedoms we have and our ability to operate businesses in a relatively secure environment.  Let’s not forget … if a company doesn’t succeed, the employees lose a job.  As hard as that is, if the DoD doesn’t succeed the country loses, meaning that men and women may lose their lives.  Lost lives are tragic and the penalty is in lost military, political, and economic objectives.  While not an exact comparison, the need to stay relevant and ahead of the competition (enemy) is vitally important to everything the DoD endeavors.  

May God bless the DoD, its leadership and protect the men and women that serve this great nation.     

Appendix A
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Appendix B

3M Recognition and Rankings 

2004 Recognition

Business Awards

3M has a long history of inventing many innovative and useful products that make people's lives better.

3M ESPE Division captured a 2004 Tekne Award in the Advanced Manufacturing category (Established Company) for its new generation of dental composite material, 3M(TM) ESPE(TM) Filtek(TM) Supreme Universal Restorative. 

3M Medical Division received the 2004 Tekne Award in Innovation (Established Company) for developing 3M(TM) Avagard(TM) Surgical and Healthcare Personnel Hand Antiseptic with Moisturizers -– a waterless, brushless antiseptic indicated for use as a surgical hand antiseptic. 

The 2004 Tekne Award for Leadership (Established Company) went to Dr. Richard Flynn, corporate scientist, Industrial Business Laboratory.  Flynn played a leadership role in the development of proprietary fluoromaterials, including materials that reduce ozone depletion and global warming potential. 

Harry Heltzer and Philip Palmquist, developers of 3M's first reflective sheeting, were named among "America's Top 100 Private Sector Transportation Design & Construction Professionals of the 20th Century," as designated by the American Road and Transportation Builders Association.

Community Awards

3M earned the United Way of America's highest tribute, "The Spirit of America Award" for corporate and employee community involvement. This award is given to one company judged to have the most comprehensive companywide commitment to strengthening communities.

3M also is the proud recipient of the "Greater Twin Cities United Way Best in Show $1 Million+ Campaign Award" for outstanding results in employee participation, giving, volunteerism and leadership in its 2004 United Way campaign.

Environmental Awards 

People can trust 3M to do the right thing.

3M Center Building 275 in St. Paul, Minn., received the U.S. Environmental Protection Agency's Energy Star designation for superior energy performance.  Only 1,400 buildings nationwide have earned this rating.  Efficient lighting systems, tinted glass and effective control of air movement are some of the building's features that help save energy. 

3M was awarded a 2004 Energy Star award from the U.S. Environmental Protection Agency and U.S. Department of Energy for its leadership in energy management.  3M challenged itself to achieve a 20 percent reduction in energy use per unit of product, globally, between 2000 and 2005.  The company exceeded this goal by seven percent, two years ahead of schedule.  3M's savings in 2003 were $13 million, equivalent to powering about 14,000 homes for a year.

3M received the 2003 Clean Air Excellence Award from the U.S. Environmental Protection Agency for its innovative air-quality improvement efforts.  3M was lauded for reinvesting proceeds from its emissions reduction credits to promote environmentally beneficial products and programs.
 

International Awards

3M has a long history of inventing many innovative and useful products that make people's lives better.  People can trust 3M to do the right thing.  3M works with its customers so it can anticipate and respond to their needs.  3M is a great place to work.

3M Korea was named the 2004 Best Foreign Corporation in the manufacturing category by the Citizens of Coalition for Economic Justice.  The award recognizes the economic and social contributions of foreign firms doing business in Korea.

3M Korea received the 2004 Export Recognition award from the Korean Ministry of Commerce, Industry and Energy for outstanding contributions to the Korean economy.

Joaquin Delgado, managing director, 3M Korea, was awarded the Medal of 2004 Industry Award from the president of the Republic of Korea for his business leadership and strong commitment to Korea's economy.

3M France received the Environmental Management and Sustainable Development Award at Pollutec 2004, an international exhibition of environment equipment, technology and services held in Lyon, France.  Competing with more than 40 companies in the category, 3M France received the top award for reducing waste generation by 50 percent and air emissions by 88 percent between 1990 and 2000; and further reducing waste generation by 32 percent, air emissions by 50 percent, and reducing energy use by 15 percent between 2000 and 2003. 

Supplier Awards

3M works with its customers so it can anticipate and respond to their needs.

3M Automotive Division was awarded second prize honors in the Toyota Motors Philippines 2004 Supplier's Kaizen Competition.  3M Philippines won for presenting Toyota with systems to increase productivity, specifically by immediately detecting decal strikers for Toyota Revo sports vehicles in the production line.  3M's project concentrated on ensuring that Toyota's graphics applications would be reject-free, thus saving money for Toyota and 3M.

2004 Rankings

3M has a long history of inventing many innovative and useful products that make people's lives better.  3M is a strong, worldwide company and will continue to be.  3M is a great place to work.  3M is good for investors.

3M advanced to second place in the 2004 survey of best corporate reputations by Harris Interactive and the Reputation Institute.  The survey rated 60 companies on attributes, such as financial performance, product and service quality, social responsibility, workplace environment, vision, leadership, and emotional appeal. 
3M advanced from the 17th position in 2003 to 11th in 2004 on the Financial Times ranking of Most Respected Companies.  3M ranked 7th for Innovation. 

HighJump Software, a 3M company, was named to Forbe's 2004 Best of the Web list. HighJump was among four companies to win in the B2B logistics category.

3M was named the best company to work for in Chile in a 2004 survey of 65,000 workers from 170 companies.  3M Chile participated in the survey, which was conducted by the Great Places to Work Institute of California. 

Based on 2003 revenue, 3M ranks 281 among the Fortune Global 500 Companies (up from 291 last year).  3M ranks No. 1 in its category: miscellaneous. 

3M ranks 14th on FORTUNE Magazine's list of 50 Most Desirable MBA Employers. The rankings are based on where MBA candidates say they would most like to work. 

Based on 2003 revenue, 3M ranks 105th on the Fortune 500 list of the largest U.S. companies (up from 110 last year). 

3M ranks 163rd on the new Forbes 2000 list of the world's largest companies, measured by a composite of sales, profits, assets and market value.  The list spans 51 countries and 27 industries. 

3M ranks 47th on the BusinessWeek 50 list of Top 50 best performing companies in America.  Results are based on a 10-part formula that distinguishes companies with strong operating and market performance.  3M ranked No. 1 in its category: capital goods.  In financial categories, 3M ranked 39th in market value, 92nd in sales and 46th in profits. 

3M came in at 8th in the Reputation Quotient (RQ 2003) ranking of U.S. corporate reputations.  The results were released by polling organization Harris Interactive and the Reputation Institute.

3M is listed among FORTUNE magazine's "America's Most Admired Companies."  3M ranks second in the "Precision Equipment" category.  The overall score is based on eight key attributes of reputation.

3M is among 22 companies from around the world that earned a perfect 10 in the latest governance ratings by Governance Metrics International (GMI).  GMI's rating is based on six categories of analysis: board accountability, financial disclosure and internal controls, executive compensation, shareholder rights, ownership base, takeover provisions, plus corporate behavior and social responsibility.

Based on year-end 2003 market capitalization, 3M ranked 34th in Wall Street Journal's list of "The Best Performers of the WSJ 1000 - The 100 Biggest Companies in This Year's Scoreboard."  Another list, "The Best & Worst Performers of the WSJ 1000 -- Dow 30 Companies," ranked 3M first based on five-year average compound annual total returns through year-end 2003.

3M ranked 17th in the sixth annual Financial Times "World's Most Respected Companies" survey.  In other categories, 3M ranked 23rd in Shareholder Value, 24th in Corporate Social Responsibility and 3rd on the list of Consumer Goods Companies.

3M topped the list of most innovative companies in a survey released by Boston Consulting Group.  Taking part in the survey were 236 business leaders, all senior executives at top companies in 30 countries.

The 3M Wausau plant (Wisconsin) was recognized by Big Brothers Big Sisters of Northcentral Wisconsin for its support of the Elementary School Mentoring Program.


Appendix C

3M:  Historical Timeline

1900-1909
Simple Beginnings and a Bright Future

The 20th century began with promise and turmoil: the Wright brothers' flight, Marconi's radio, the Russo-Japanese war, the Panama Canal.

1902 held promise for five businessmen from Two Harbors, Minn. [image: image19.jpg]


They started Minnesota Mining and Manufacturing Co. (3M) to mine what they thought was corundum, a mineral ideal for making sandpaper and grinding wheels. The mineral, however, turned out to be a low-grade anortho site. Sales of the poor quality mineral were weak and the company nearly failed — but its founders persisted.

They persevered by closing the mine, moving to Duluth, Minn., and making sandpaper with abrasive materials purchased from another source. These actions required money, so 3M stockholder Edgar B. Ober convinced St. Paul businessman Lucius P. Ordway to come to the company's rescue.
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In 1907, 3M hired 20-year-old business student William L. McKnight as assistant bookkeeper. The hardworking redhead went on to become 3M's president and first chairman of the board. His leadership and vision would shape much of the company's future.

1910–1919
Surviving the Tough Times

Halley's comet flashed across the sky. This was the era of the Titanic, a worldwide influenza epidemic, World War I and Isadora Duncan.

3M moved from Duluth, Minn., to St. Paul, Minn. William L. McKnight, now sales manager, encouraged 3M sales representatives to get into their customers' shops and talk with the workers who actually used 3M abrasives. This "customer research" led to many product and service improvements.
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Following a nearly disastrous quality problem, 3M invested $500 in a tiny laboratory. It was a lot of money for the young company, but a wise step toward ensuring quality control and an early investment in research and development.

3M™ Three-M-ite™ Abrasive Cloth was 3M's first "exclusive" product. With its flexibility and metal-cutting superiority, it became a best seller with automakers and repair shops. In 1916, 3M was free of debt and paid its first dividend. "There are a lot of people who thought we'd never make it," said Edgar Ober, president. By 1917, 3M sales reached $1 million. The company was poised for real growth.

1920–1929
Branching Out

During the turbulent '20s, jazz ruled, the League of Nations was established, Ford introduced the 40-hour workweek and Gandhi rose as a political force in India.
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In 1921, 3M bought the rights to 3M™ Wetordry™ Waterproof Sandpaper from Philadelphian Francis Okie. This product could be used with water or oil to reduce dust and decrease the friction that marred auto finishes. It revolutionized the sandpaper [image: image23.jpg]


industry.

While testing abrasive samples at a body shop, Richard Drew, a 3M lab assistant, noted that painters were having trouble masking car parts. He got an idea that led to the invention of masking tape. The tape was a hit and the Scotch® brand Tape product line was born; so was 3M's growing emphasis on product diversity.

In 1929, 3M formed a holding company in Europe with eight other abrasives manufacturers. The Durex Corp., an American holding company, was 3M's first international business and expanded its opportunities for growth. With sales four times higher than at the beginning of the decade, 3M headed into a challenging new era.

1930–1939
Creativity and Diversification

This was a decade of contrasts. From the Great Depression to FDR and the New Deal, the Chicago World's Fair and the Berlin Olympics. The end of the decade would see the beginnings of global upheaval.

Thanks to sound fiscal policies, 3M was a Depression-era phenomenon. The company expanded sales, employment and facilities — and paid dividends every year. Even before Social Security was enacted in the United States, 3M created benefit programs that gave workers a sense of well-[image: image24.jpg]


being.

Richard Drew saw another customer need. Cellophane was popular, but there was no attractive way to seal the clear material. He coated samples of cellophane with 3M adhesive. Scotch® Cellophane Tape was born, and soon hundreds of practical uses were discovered.
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In 1937, Richard P. Carlton, vice president, established a Central Research Laboratory to pursue research in technologies with long-term potential. This led to 3M breakthroughs, such as reflective materials used to improve highway signs and markings.

As the decade ended, 3M had five diverse and flourishing businesses: abrasives, masking tape, cellophane tape, roofing granules and adhesives.

1940–1949
Wartime Inventions, Peacetime Prosperity

World War II and its aftermath shaped the '40s, launching the Atomic Age and the Marshall Plan. Penicillin appeared, and so did television in living black and white.
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The decade brought many changes to 3M. During the war, automobile production halted. 3M sales representatives sought new customers. They found hundreds of industrial uses to expand their adhesives business. Industry's increased use of machinery in wartime continued afterward, increasing demand for abrasives. 3M product innovations ranged from nonwoven materials to vinyl electrical tape. 3M™ Sound Recording Tape, spurred by singer Bing Crosby's interest and promotion, revolutionized the entertainment industry.

In 1946, 3M stock was listed for the first time on the New York Stock Exchange.

William L. McKnight, president, offered his management philosophy to guide the company. His belief in encouraging individual initiative, risk-taking and the freedom to fail, enabled 3M to manage many diverse businesses and continue steady growth.

1950–1959
Around the World and Close to Home

The '50s was an era of the Cold War, the Korean War and postwar recovery in Europe and Japan. England crowned Queen Elizabeth II. Edmund Hillary conquered Mt. Everest. The Salk vaccine conquered polio.

3M introduced its first stock purchase plan for employees, established the 3M Foundation to expand its philanthropic programs and dedicated the first building at 3M Center in St. Paul, Minn., to house the Central Research labs.
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The Durex Corp. was disbanded and 3M started its own International Division to expand its global operations. The division started with a nucleus of companies in Australia, Canada, France, Germany, Mexico and the United Kingdom.

An idea from three surgeons for an adhesive-backed surgical drape led to 3M's growing involvement in health care. Other new 3M products ranged from electrical connectors to Scotchgard® Fabric Protector, Scotch® Commercial Videotape and Scotch-Brite™ Scouring Pads.

1960–1969
Reaching for the Sky

The 1960s began with Camelot and ended with Vietnam. It was a tumultuous decade that included the Beatles and construction of the Berlin Wall, John F. Kennedy, Martin Luther King and the Concorde's first test flight.

In 1962, the first office building was completed at 3M Center in St. Paul, Minn., the company's new world headquarters.

Spurred by the idea that products developed to fit local needs would be most successful, 3M continued to expand international operations. The company's first research laboratory outside the United States opened in Harlow, England, in 1963.

There were other milestones. After 60 years with the company, William L. McKnight retired and was named Chairman Emeritus. The Carlton Society was created to honor outstanding technical employees. It was named for a former 3M President, Richard P. Carlton, who, in 1921, was hired as the company's first technical employee to hold a college degree.

In 1969, U.S. astronaut Neil Armstrong walked on the moon wearing space boots with soles made of [image: image29.jpg]


synthetic material from 3M. The company stood at the threshold of new growth.

1970–1979
A New Era of Expansion

During the '70s, the war in Vietnam ended, Margaret Thatcher became Britain's prime minister, U.S.-Chinese diplomatic relations resumed and a Middle East peace conference took place.

[image: image30.jpg]


[image: image31.jpg]


3M's technology base continued to expand — and so did its businesses. 3M employees continued to find new ways to fulfill customer needs. The innovative new products they produced held automotive parts in place, fastened diapers, provided backup security for computers, gave dentists new filling materials, helped keep buildings clean, helped prevent theft of library books, and made insulated clothing less bulky and more comfortable.

3M inaugurated Pollution Prevention Pays (3P), a program that encourages employees throughout the company to prevent pollution at the source. It led to large reductions in pollution and waste in 3M's products, processes and daily operations. In 1972, 3M sales passed the $2 billion mark; by 1979, sales topped $5 billion. More challenges and more growth lay ahead.

1980–1989
Improving and Refocusing

The world faced rapid change in the '80s. American hostages were released in Iran. Philippine President Ferdinand Marcos was peacefully exiled. There was great churning in the world, glasnost in Russia and the fall of the Berlin Wall.

The ongoing emphasis at 3M was on quality — continuous [image: image32.wmf]Six Sigma
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improvement in every aspect of its businesses, focusing on customer requirements.

Company businesses were realigned so they could work more closely in developing technologies, manufacturing capabilities and marketing efforts. 3M built its first U.S. research/administrative complex outside Minnesota. 3M Austin Center, in Austin, Texas, was established to position[image: image33.png]T004 v 2007
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 the company near other high-technology electronics and telecommunications businesses.

A 3M scientist used an adhesive that didn't stick to create "temporarily permanent" book markers — and a whole new product category. Post-it® Notes became a worldwide best seller.

1990–1999
The Big Leagues

A key characteristic of this decade is change: relationships within governments, between countries and among businesses; recession and unrest; the reunification of Germany; and the opening of vast Chinese markets.

In 1995, 3M announced it would launch its printing and publishing, data storage and imaging systems businesses as an independent, publicly owned company. At the same time, 3M began realigning into market-centered groups to focus on building customer loyalty by providing superior quality, value and service.

[image: image34.wmf]Six Sigma

3M Facts

Year

-

End 2004

Sales

Worldwide . . . . . . . . . $20.01 billion

International 

(61% of total) . . . .$12.13 billion

Earnings

Net income 

–

reported ..$2.99 billion

R&D Expenditures

For 2004   

………

.

…

$1.14 billion

Total last 5 years

…

...$5.50 billion

Employees

Worldwide . . . . . . . . . . . . .67,071

United States . . . . . . . . . . 32,648

With operations in more than 60 countries, 3M is a major player in the global economy. International operations account for more than half of 3M's business and remain among its greatest opportunities for growth. Work continues on several corporate initiatives including reducing waste and pollution, improving productivity, reducing costs, and developing products more quickly and efficiently. 

Microreplication technology made microscopic changes to the surface of materials — which changed how these materials worked. Borne out of overhead projectors, microreplication-based products are used in highly reflective highway signs, laptop computer screens and even 3M's first product — abrasives. A team of 3M scientists developed a new water-based version of Scotchgard™ Fabric Protector that contains no solvents. The team's leader? The son of one of the original Scotchgard fabric protector inventors — and a member of 3M's new generation of innovators.

2000–Present
A New Century for 3M

For more than 100 years, 3M employees have worked to move the company forward. We are the key to ensuring that this new century will [image: image35.wmf]Gate Scorecards
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be an era of growth for 3M and for our customers.

Early in our company's history, William L. McKnight espoused a philosophy that focused on the importance of employee contributions. He encouraged management to empower employees and respect their contributions. That philosophy, which worked so well in the early years of 3M's history, will continue to guide us into the future.

Appendix D

SDCFP Academic Program

JULY 2004 ORIENTATION & TRAINING

INSTRUCTORS/SPEAKERS

Dr. Gerald Abbott, Director, Industry Studies, Industrial College of the Armed Forces, National Defense University

Dr. Jane Alexander, Deputy Director, Homeland Security Advance Research Projects Agency (HSARPA), Department of Homeland Security

William Arkin, Military Affairs Analyst, Los Angeles Times

Dr. Andrew Bacevich, Professor and Director, Center for International Relations, Boston University

Dr. Thomas Barnett, Senior Strategic Researcher, Center for Naval Warfare Studies, U.S. Naval War College

John Barry, Pentagon Correspondent, Newsweek Magazine

Jerry Bauman – Instructor, Ruehlin Associates

Arthur Cebrowski (VADM, USN, Ret), Director, Force Transformation, Office of the Secretary of Defense

Dr. David Chu, Under Secretary of Defense for Personnel and Readiness, Office of the Secretary of Defense

Robert Coutts, Executive Vice President, Electronics Systems, Lockheed Martin Corporation

Richard Danzig – Chairman, Center for Strategic and Budgetary Assessments, (and former Secretary of the Navy) 

Lt Gen Michael Dunn, USAF, President, National Defense University

Dr. Kenneth Eades, Professor of Business Administration, Darden Graduate School of Business Administration, University of Virginia

Steven Emerson, Executive Director, The Investigative Project

RADM Steven Enewold, USN, Program Manager, Joint Strike Fighter

Dr. Gregory Fairchild, Assistant Professor of Business Administration, Darden Graduate School of Business Administration, University of Virginia

Raul Fernandez, Chairman & CEO, ObjectVideo, Member, President’s Council of Advisors on Science and Technology (PCAST), Chairman, Information Technology Analysis, Virginia Governor’s Commission on Efficiency and Effectiveness

Dr. Aaron Friedberg, Assistant Deputy National Security Advisor, Director of Policy Planning, Office of the Vice President 

Dr. Paris Genalis, Under Secretary of Defense (Acquisition, Technology & Logistics) Chair, National Defense University

Dr. Roy Godson, Professor of Government, Georgetown University

Michael Hanpeter, Vice President, University Relations, National Defense University

Dr. Wade Hinkle – Senior Research Analyst, Institute for Defense Analyses (IDA)
Dr. Lorin Hitt, Assistant Professor of Operations and Information Management, The Wharton School, University of Pennsylvania

Dr. Ron Jost, Principal Deputy Assistant Secretary of Defense  (Networks & Information 

Integration) (acting)

Dr. David Kay – Senior Fellow, The Potomac Institute for Policy Studies, (and former Chief Nuclear Weapons Inspector, IAEA/UNSCOM)

Dr. Thomas Keaney – Executive Director, Foreign Policy Institute, Nitze School of Advanced International Studies, Johns Hopkins University

GEN Paul Kern, USA, Commander, Army Material Command

Ken Krieg, Director, Program Analysis & Evaluation, Executive Secretary, Senior Executive Council, Office of the Secretary of Defense

Steven Kosiak, Director of Budget Studies, Center for Strategic and Budgetary Analysis (CSBA)

Dr. Andrew Krepinevich, Executive Director, Center for Strategic and Budgetary Assessments (CSBA)

Dr. Clifford Lau, President, Nanotechnology Council, Institute of Electrical and Electronics Engineers (IEEE), (and former Director of Corporate Programs, Office of Naval Research  (ONR))

Barbara McQuiston, President, McQuiston & Associates

Andrew Marshall, Director, Net Assessment, Office of the Secretary of Defense

Walter Russell Mead, Henry A. Kissinger Senior Fellow in U.S. Foreign Policy, Council on Foreign Relations
VADM Charles W. Moore , Jr., Deputy Chief of Naval Operations (Logistics), Office of the Chief of Naval Operations

Dr. Robin Murphy, Associate Professor of Engineering and Psychology, Director, Center for Robot-Assisted Search and Rescue, University of South Florida 

William Navas, Jr. (MG, ANG, Ret), Assistant Secretary of the Navy for Manpower and Reserve Affairs

Richard O’Neill, President, The Highlands Group

Dr. Keith Payne, President and CEO, National Institute for Public Policy, (and former Deputy Assistant Secretary of Defense  (Forces Policy))

George Pickett, Vice President, Analysis and Planning, Northrop Grumman Electronic Systems

Dean Popps, Principal Deputy Assistant Secretary of the Army (Acquisition, Logistics & Technology), Director, Iraq Reconstruction and Program Management

Hon. Jack Reed (D-RI), Senator, United States Senate

Harold Rhode – Foreign Affairs Specialist, Net Assessment Office, Office of the Secretary of Defense

Hon. James Roche, Secretary of the Air Force

CAPT(S) Richard Ruehlin – Advanced SEAL Delivery System (ASDS) Program Office, Naval Sea Systems Command

Dr. Harvey Sapolsky, Professor of Public Policy and Organization, Director, Security Studies Program, Massachusetts Institute of Technology

Brig Gen (sel) Paul Schafer, USAF, Director, Secretary of the Air Force/Air Force Chief of Staff Action Group (HAF/CX)

Peter Schwartz, Chairman, Global Business Network (GBN)

David Smith, Director, Accounting and Finance Domain, Business Management Modernization, Program (BMMP), Office of the Under Secretary of Defense (Comptroller)

Robert Stoss, Lawyer, Standards of Conduct, Office of the General Counsel, Office of the Secretary of Defense

Dr. Patrick Towell, Senior Fellow, Center for Strategic and Budgetary Analysis (CSBA), (and former Senior National Security Writer, Congressional Quarterly)

Michael Vickers, Director of Strategic Studies, Center for Strategic and Budgetary Analysis (CSBA)

Dr. Arthur Waldron, Professor of International Relations, University of Pennsylvania, Director of Asian Studies, American Enterprise Institute, Commissioner, US-China Security Review, Commission of the Congress of the United States 

Dr. Steven Wax, Director, Defense Sciences Office, Defense Advanced Research Projects Agency (DARPA), Department of Defense

Dr. June West, Assistant Professor of Business Administration, Darden Graduate School of Business Administration, University of Virginia

Hon. Paul Wolfowitz, Deputy Secretary of Defense

R. James Woolsey, Vice President, Global Resilience, Booz Allen Hamilton, (and former Director, Central Intelligence)

Ms. Gerry Yemen, Case Writer, Darden Graduate School of Business Administration, University of Virginia

Col David Ziegler, USAF, Space & C4ISR Concept of Operations (CONOPS) Champion, Directorate of Operational Capability Requirements (AF/XOR)

Glossary

2X/3X
2X/3X is a Super Y. The 2X/3X strategy strives to double the number of new 3M product ideas and triple the market success of the company's new products. 2X/3X involves two processes. The first is idea generation. The second involves commercialization.

ACSC
Air Command and Staff College

Analyze
A phase in the Six Sigma DMAIC Process

ALDP
Advanced Leadership Development Program is a three phase program to develop high potential employees.  Three key elements of ALDP include using 3M senior leaders as teachers, action learning and personalized learning. 

AU
Air University

AWC
Air War College

Black Belt (BB)
A process improvement project team leader who is trained in the DMAIC methodology and tools, and who is responsible for project execution.

Business Critical Y
Key high-level business goals and/or measures. Used to focus and align Six Sigma projects to business unit strategic direction.

CADRE
College of Aerospace Doctrine, Research and Education

C&E Matrix
Key high-level business goals and/or measures. Used to focus and align Six Sigma projects to business unit strategic direction.

Champion
An upper-level business leader who facilitates the leadership, implementation and deployment of the process-quality initiative and breakthrough philosophies.

Charter
Team document defining the context, specifics, and plans of an improvement project; includes business case; problem and goal statements; constraints and assumptions; roles; preliminary plans; and scope. Periodic reviews with the sponsor ensure alignment with business strategies; review, revise, refine periodically throughout the DMAIC process based on data.

COB
Consumer & Office Business


Control
A phase in the Six Sigma DMAIC process.

Cost of Poor Quality (COPQ) Cost associated with poor-quality products or services. Examples: product inspection, sorting, scrap, rework and field complaints

D&G
Display and Graphics Business

Define
A phase in the Six Sigma DMAIC process.

DFSS
Acronym for 'Design for Six Sigma.' Describes the application of Six Sigma tools to product development and Process Design efforts with the goal of 'designing in' Six Sigma performance capability.

DMAIC
Acronym for Define, Measure, Analyze, Improve, Control -- the five phases of the Six Sigma methodology and process. Used by Six Sigma projects when making process improvements.

DoD
Department of Defense

ECB
Electro & Communications Business

Entitlement
The full potential benefit we can achieve from a process. Six Sigma projects consider entitlement as “what’s the best we can get from a process” to help them in setting process improvement goals.

FMEA
Failure modes and effects analysis -- a tool for linking failure modes to cause and effect so that process controls to reduce the occurrence of producing unacceptable product can be implemented or detection methods can be improved. Prioritizes improvement.

Green Belt
A person who is trained in the DMAIC methodology and tools, and who may lead project teams or assist on a phase of a larger project.

HCB
Health Care Business

Improve
A phase in the Six Sigma DMAIC process.

IB
Industrial Business

Master Black Belt
A person who is trained in DMAIC methodology and project definition/implementation. Master Black Belts play a key role in coaching Black Belts.

Measure
A phase in the Six Sigma DMAIC process.

OSD
Office of the Secretary of Defense

Process
The combination of people, equipment, materials, methods and environment that produce output –- a given product or service.  It is the particular way of doing something.

Process Improvement
Improvement approach focused on incremental changes/solutions to eliminate or reduce defects, costs or cycle time; leaves basic design and assumptions of a process intact. See also Process Redesign.

RFID
Radio Frequency Indentifier

Scope
Defines the boundaries of the process or the Process Improvement project; clarifies specifically where opportunities for improvement reside (start- and end-points); defines where and what to measure and analyze; needs to be within the sphere of influence and control of the team working on the project.

SDCFP
Secretary of Defense Corporate Fellow Program

SECDEF
Secretary of Defense

Six Sigma
Process mean is six process standard deviations from nearest specification limit. The term was coined by Motorola to express process capability in parts per million. A Six Sigma process generates a defect probability of 3.4 parts per million (PPM)

Six Sigma Leadership Team
(SSLT) Management team consisting of Executive Director and Market Center and Area Directors who have responsibility for the corporate deployment of Six Sigma.

Sponsor/Champion
Person who represents team issues to senior management; gives final approval on team recommendations and supports those efforts with the Quality Council; facilitates obtaining of team resources as needed; helps Black Belt and team overcome obstacles; acts as a mentor for the Black Belt.

SS&PS
Safety, Security & Protection Systems Business

Super Y
Six Sigma projects working to improve similar or closely related processes (e.g. Reducing Inventory) are sharing learnings, practices, data, and knowledge through the Super Y collaborative groups. Common processes across market centers and geographic regions can be improved faster and with greater impact by having project teams learn from each other’s experiences.

TB
Transportation Business

USAF
United States Air Force

Voice of the Customer
The customer specifications.

X
Process input variable.

Y
Process output variable. 
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� Live the 3M Values is a Leadership attribute.  Those values are (1) satisfy our customers with superior quality, value and service, (2) provide investors with an attractive return, (3) Respect our social and physical environment, and (4) be a company employees are proud to be part of.





�Hey, congratulations to you and Joanna. And what a delightful dedication. 


�Scott I notice you shy from putting a comma before “and.”  In a series of three or more terms with a single conjunction, use a comma after each term except the last.  So “He opened the letter, read it, and made a note of its contents” would be correct.  I think Americans were taught not toad a comma before “and” at school.





�Writing in an active voice makes your sentence stronger.


�Do they call it Deployment?  If not perhaps you should change this to development.


�This should be defined the first time you use it and the acronym put into parentheses behind it…like you did above with Master Black Belts.


�See above comment…


�This is funny…I just coauthored an article we submitted to HBR about trusting “others” Intuition.  
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One of the primary benefits of Six Sigma is that each individual effort when working on a project team links back to the big picture.  Each individual affects the strategic plan and helps create value for our customers.
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Six Sigma encourages project teams to measure what is the entitlement level of a process and to work at closing the gap between the baseline and entitlement.  Traditional goal setting tends to focus on a much lower goal.
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By employing DFSS methods, 3M ensures a strong connection between market needs, new technology development, 3M innovation, and accelerated growth.
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The Roadmap



The DMAIC methodology provides a roadmap for defining the primary Six Sigma project goal (Project Y or desired outcome) and the opportunities for improvement (Project X’s).  X’s are the process inputs identified as causes for defects.  As the team moves down the road, X’s are identified, measured, proven to be critical and then controlled.  When they are controlled, the project Y is improved or accomplished.
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Structure of the 3M Six Sigma Organization



The structure of the 3M Six Sigma Organization is designed to promote ownership and leadership at every level.

		The Six Sigma Staff VP reports directly to James McNerney.  

		DFSS and  Six Sigma Operations  also report to Steve Webster.  

		All MBBs report directly  to the General Manager or Vice President of the businesses with a dotted line to Steve Webster.

		The international organizations are set the same, reporting into the country VP or MD and dotted line into the Six Sigma Organization.
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The Practical Meaning of Six Sigma

Note:  The average company is in the 3 to 4 range, with 25% of each sales dollar spent on quality issues

		Percent		Defects per Million Opportunities		Process Sigma

		69.15%		308,537		2.0

		93.32%		66,807		3.0

		99.38%		6,210		4.0

		99.97%		233		5.0

		99.99%		3.4		6.0



























Sigma is a letter in the Greek alphabet which is used in statistics to represent standard deviation, a measure of how much the data in a given set of results are scattered around their average.  A low standard deviation means the results are tightly clustered…a good result.  A high standard deviation means that they are widely scattered.  This indicates a process that is not under control and can produce both good and bad quality results.  Six Sigma means operating at a 99.99% quality rate or 3.4 defects per million opportunities.
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3M’s Approach to Six Sigma
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Today, our approach to Six Sigma starts with the creation of strong business and strategic plans.  Through a project idea creation and prioritization process, we select projects that help drive our business plans.  We then select and train the right people, including Six Sigma Master Black Belts and Black Belts, to lead our priority Six Sigma projects.  Six Sigma Green Belts and Black Belts help execute both DMAIC and DFSS project teams.  The project teams are trained to own, improve and control the processes they are working to improve.  After improvements are made, we focus on sustaining the gains over the long term.  The results of the gains are delivered to the business plans, and the cycle continues.
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Today’s Structure
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Today's Structure  


Consumer and Office Business: Scotch-Brite brand cleaning products, Post-it brand Notes, Scotch brand tapes, Scotchgard brand protectors, Filtrete brand filters, Command brand Adhesive products and other products.


Display and Graphics Business: Films for electronic displays, touch screens, reflective materials for highway safety, Scotchprint brand graphics for buildings and vehicles. 


Electro and Communications Business:  electrical tapes, copper and fiber optic cabling and splicing systems,closures, terminations, flexible electronic circuits, and microinterconnect systems.


Health Care Business:  medical and surgical products, pharmaceuticals, dental and orthodontic products, health information systems, technologies for health care manufacturers.  Breakthrough products include a new class of drugs that stimulates the body’s immune system to fight virus-infected cells and tumor cells. 


Industrial Business:  abrasives, specialty adhesives, tapes and specialty materials. 3M discovered breakthrough halon replacement for fire-protection industry. 


Safety, Security and Protection Services Business:  products that enhance worker safety, protect people and safeguard property.  Respiratory protection systems, window films that enhance safety and energy-efficiency, security films that thwart counterfeiting/alteration of documents, products that clean, protect and enhance commercial establishments.  


 Transportation Business:  products for automotive OEMs, the automotive aftermarket, the aerospace industry, and the marine industry.
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