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Preface

As a Secretary of Defense Corporate Fellow, I was assigned to the 3M Company's headquarters in St. Paul from August 2001 to May 2002.  

The Secretary of Defense Corporate Fellows Program (SDCFP) places senior military officers with industry-leading companies for their senior service school experience.  During the year-long program, these officers work along side senior executives to observe how Corporate America innovates with organizations, information technologies and change management techniques.

As program objectives go, 3M was ideally suited to host a SDCFP Fellow.  3M's new chief executive officer (CEO) recently kicked off five broad initiatives to improve business performance and fundamentally transform the company's work culture.  What's more, by April 2002, the company appeared to be well on its way to making the transformation work.  My paper lays out 3M's strategy for transformation, considers the business practices propelling the company forward, summarizes early results, and draws potentially relevant conclusions for the Department of Defense.

I gratefully acknowledge 3M's support during my fellowship.  Their enthusiasm for the program made for a rich experience(both personally and professionally.  I would especially like to thank those most responsible for what I saw and I did over my tenure as a Fellow.  Harold Laskin, Wayne Pletcher and Cathy Muggee adeptly opened doors to projects that quickly made me part of the 3M team.  Steve Trudeau was a skillful and patient teacher, as I grappled to understand Corporate America’s lexicon and practices.  John Schoenherr and Linda Godbout helped me unlock the secrets of Six Sigma and generously arranged my foray into the world of Champions and Green Belts.   In addition to my commercial counterparts, there are others to thank in the government.  Eric Briggs astutely shepherded the program at seven corporations and deftly balanced guidance with the flexibility to accommodate the unique environment of each company.  Senior leaders across the Department of Defense kept the program relevant with their program participation and savvy comments.  Finally, I acknowledge the faithful contributions of my family.   As always, I could not have done it without my wife Jan and the other members of our “corporate board”(Jordan, Jessi and Nate.  God continues to bless us beyond measure.

Executive Summary

The 3M Company is a diverse manufacturer with total revenues of almost $17B from operations and sales across nearly 300 countries.  The company has been profitable since 1916, when it paid dividends that continue uninterrupted to this day.


Despite past successes, 3M is taking steps to significantly improve its growth.  Under its new CEO, Mr. Jim McNerney, the company is pulling together its traditionally decentralized organizations around shared corporate initiatives.  The initiatives aim to make 3M more competitive by tackling company processes in procurement, research and development, and change management.  These processes include:  (1) improved procurement using global teams, better diagnostic spend data, and less-expensive overseas suppliers, (2) reduced spending on commodities and services that are not directly part of a 3M product or its capital base, (3) e-Productivity through new business processes powered by electronic tools such as on-line order entry, supplier-managed inventory, e-Auctions, and e-Travel, (4) acceleration of the most promising technologies to market, and (5) Six Sigma.  Six Sigma is 3M’s number one initiative.  It is a very effective discipline for managing change across the corporation at every level.


In addition to its five initiatives, 3M is fine-tuning the way it manages the performance of employees and nurtures its widely recognized climate of innovation.  Recent changes more quickly identify the company’s top and lower performers with an eye on career development and improved performance in both cases.  Over the course of a year, 3M systematically evaluates every employee, as well as the broader “people health” of its organizations.  


3M cultivates innovation from top to bottom.  From the top, innovation is a watchword in 3M’s corporate vision and customer promises.  When it comes to profits, corporate leaders expect their business units to generate 30 percent of annual sales from products introduced in the last 4 years.  The same leaders support that expectation through a well-established system of grants and seed money for promising ideas.  3M complements this top-down support for innovation with a bottoms-up push.  Researchers are encouraged to spend 15 percent of their time on product-related projects of their own choosing.  To enhance the quality of those efforts, the company liberally funds education for all employees.


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

1. Align the DOD with clearly articulated initiatives and goals.   Just as 3M aligned itself with five centralized initiatives, the DOD would greatly benefit from internally aligning its organizations with well-articulated initiatives.

2. Leverage the DOD’s size to achieve procurement efficiencies.  3M buys over $7B in raw materials, services, equipment and supplies.  Under their sourcing initiative the company is collectively working and on track to save $500M by the end of 2002.  Federal regulations, decentralized spending authorities, and different Service systems conspire against centralized spending strategies in the DOD.  Where legal and feasible, however, the DOD should consider the same actions that corporate leaders are now beginning to launch including: (1) global spend management teams, (2) centralization of purchasing authorities, (3) automation of spend data collection, and (4) expanded business with less expensive overseas suppliers.


3. Attack “indirect costs” across the DOD.  3M reduced indirect spending by $500M in 2001 compared to 2000.  They approached the initiative through cross-functional Indirect Cost Reduction teams.  The same approach could aid the DOD in its own efforts to reduce indirect costs. 

4. Invest smartly in e-Productivity.  3M’s e-Productivity initiative is about using electronic technology, such as electronic data interchange and the Internet, to improve both effectiveness and efficiency. Implementing 3M’s approach would lead the DOD to:  (1) automate its purchases from the point of initial order to receipt of goods and services, (2) more closely collaborate with suppliers to manage inventories, (3) judiciously use e-Auctions for appropriate spend categories, and (4) conduct all aspects of travel on-line.

5. Release the power of a common organizational approach to change management.  Six Sigma is 3M’s number one initiative.  It is a change management discipline that engages the entire company to pursue common corporate goals through a common problem solving process. There’s no question that change management disciplines, such as Six Sigma, can promote positive change in the DOD.  The fundamental question, for the DOD, is whether it could create the conditions required for success.

6. Institutionalize programs to improve the lower tier of performers.  As with the DOD, 3M’s performance management system is designed to find and develop its top talent.  Unlike the DOD, 3M recently formalized quotas for its lower-tier performers(its supervisors must rank ten percent of their employees in the “lower” performance category.  A similar policy in the DOD might lead to more productive employees who are more loyal to the institution that came along side to help make them more effective.

7. Encourage and develop a DOD environment conducive to collaborative teaming. 

Two forces lead Corporate America to ad hoc, but effective collaboration(a very measurable bottom line and outstanding communication networks.  Most DOD organizations lack the measurable fiscal bottom line of Corporate America.  Still, the DOD could benefit by creating a climate where its organizations more effectively teamed at lower levels.  To do so, the DOD would have to explicitly encourage spontaneous teaming where smart.  In addition, the DOD must invest in networks that more readily communicate and share information.

8. Incentivize efficiency.  At 3M, the entire corporate organization is inherently incentivized and rewarded for performance at the fiscal bottom line.  Given the DOD’s strengths with leadership, however, it is not impossible to also visualize defense employees similarly focused on efficiency. While current Federal laws and regulations make it difficult, the DOD would more powerfully embrace efficiency if Congress would give them greater latitude to reallocate savings to meet critical needs.  The action would allow the DOD to tackle some unfunded requirements internally vice having to throw the bill to Congress at the end of the fiscal year.  More importantly, the lower echelons of the DOD might be more powerfully motivated to search out “fat” in order to recoup funds for smarter spending in their own organizations.  

9. Don’t mistake corporate warfare for military combat, but don’t overlook it either.  Both Corporate America and the DOD seek to strategically plan, create agile teams at the operational level to better exploit “field” opportunities, and win tactically in head-to-head competition.  As a result, many of the lessons from Corporate America aren’t just relevant to business efficiency in the DOD; they may also be relevant to combat.   For example, the corporate notion of collaborative teaming has direct applications to emerging network-centric warfare concepts and change management disciplines such as Six Sigma could have direct application to warfighting beyond peacetime efficiency. 

3M(The Company

At 3M, we're growing and innovating . . .






—    3M 2000 Annual Report

3M's Business

3M is a diversified manufacturer that produces more than forty product families across six markets:  Industrial, Transportation, Graphics & Safety, Health Care, Consumer & Office, Electro & Communications, and Specialty Material.  The breadth of these products and markets underscore the company's diversity and include such brand names as Scotch, Scotch-Brite, Scotch Guard, Filtrete, O-Cel-O, Post-it, Nexcare, Vikuiti, and Volition. 

Market Centers and Products

Industrial.  3M's Industrial market center includes products that have been generating revenues for decades(tapes, coated and non-woven abrasives, and specialty adhesives.  Today, 3M offers extensive product lines to customers in marine trades, aerospace and the automotive aftermarkets who, in turn, use the products to grind, polish, and finish surfaces as well as to manufacture electronics.

Transportation, Graphics & Safety (TG&S).  The TG&S market center includes advanced reflective materials for traffic and personal safety, materials and software for advertising, anti-counterfeiting films for documents, films for electronic displays, as well as respirators and automotive solutions for car and truck manufacturers.

Health Care.  3M's Health Care market center delivers products that improve the well being of people.  The company manufactures leading products in the areas of medical and surgical services, skin health products, pharmaceuticals, dental and orthodontic technologies, and health-care information systems.

Consumer & Office.  The Consumer & Office market center endeavors to provide solutions for cleaner homes and better organized offices.  This familiar line of products includes paper products, sponges, scouring pads, fabric protectors, cleaning products, floor matting and home filters.

Electro & Communications.  3M is a leading global supplier of connecting, splicing, insulating and protective products for telecommunications, electronics and the electrical industries.

Specialty Material.  The Specialty Material market center produces high-value materials for demanding applications in telecommunications, chemical processing, automotive and other industries.

Operations and Revenue

In 2000, 3M generated total revenues of $16.7B with operations in more than 60 countries and sales in nearly 200 countries.  At the end of the year, its employees numbered over 75,000 worldwide with half of those employees living outside of the United States.  Consistent with that profile, 53% of the company's sales are from international transactions.

3M's year 2000 profitability is consistent with its 99-year history.  Since 1916, stockholders of this venerable Dow Jones Industrial stalwart have received uninterrupted quarterly dividends.  They have held ownership in a company repeatedly called out for recognition across the business world and community.  Appendix A details many of these awards and recognition for the 2001-2002 timeframe.  Business analysts frequently link 3M’s success to its reputation for product innovation.  Indeed, in 2000, the company experienced a banner year for innovation.  Nearly 35% of total sales stemmed from products introduced during the past four years, with $1.5B of that coming from products introduced in 2000 itself.

3M's Organization

3M has a traditional corporate organizational structure.  The company is broadly divided along its six major market centers, as well as the functional groups that support those market centers.  An executive vice president that reports directly to the CEO leads each market center.  Similarly, the functional groups (Engineering, Manufacturing & Logistics, Finance, Human Resources, etc.) report to the CEO by way of a staff vice president.  Reflecting its commitment to international sales, 3M has historically carried an executive vice president position responsible for leading 3M's international operations.

3M's Decentralized Roots

Since the early 1900s, 3M’s market centers and functional groups have operated independently.  Executive leaders encouraged each to uniquely innovate and respond to the forces that influenced their businesses.  In addition, 3M shunned strong central control of its organization from the corporate headquarters in St. Paul.  Corporate leaders believed this would stifle innovation and creativity with the effect of slowing revenue growth despite efficiencies to be gained through centrally orchestrating company resources, product lines and marketing.  As a result, 3M evolved to become a loose federation of separate businesses(collaborating where required, but for the most part, guarding their autonomy to make business decisions.  As one executive succinctly stated, "The most important thing about 3M(the single most important thing(is you get to do things your own way."
  Most agree, including the first CEO to ever come from outside 3M, that this decentralized approach helped foster entrepreneurial success.  That CEO(Mr. W. James McNerney, Jr., a former president and CEO for General Electric, assumed the reins in early 2001.

3M(The Strategy

The big issue in my mind is how to make 3M bigger than the sum of its parts.

· W. James McNerney, Jr.

                                                                                                       CEO, 3M

Recovering Growth

Acknowledging that 3M is viewed as a growth company, Mr. McNerney along with many other employees, believe the company needs to re-earn that reputation.
  Before the new CEO's arrival, 3M typically forecasted 10 percent growth, but only achieved 5 percent for any given year.
  McNerney believes double-digit growth is possible, however, and is shooting to make 3M a $30B company with a reputation for operational excellence.
  His strategy is to preserve the best of 3M's entrepreneurial approach, while sharpening the company's business edge from St. Paul.  Rather than viewing this as a shift to centralized control, McNerney sees the change as simply giving new tools to a decentralized structure.
  In the 2001 Supervisory Management Meeting, he remarked: 

This is not about making 3M a big, centralized company instead of a decentralized company.  Rather, it's about giving new tools to the decentralized structure, which is the source of the company's strength.  And that, in my judgement, is to begin to drive things from the center [so that] everybody can share, everybody can learn, everybody can embrace the initiatives, yet implement them in their own way.  That's how we get bigger than the sum of our parts.

McNerney expounded on these "new tools" in the form of five core initiatives(Sourcing, Indirect costs, e-Productivity, 3M Acceleration, and Six Sigma(and insisted that all his supervisors drive the initiatives throughout the corporation.  Every employee carries a card graphically illustrating the initiatives as interlocking pieces to a working whole.  


Managers align their projects and resources with the initiatives, calculating savings and progress under the same construct.  There were even reports that supervisors could expect a call from the CEO if their employees were unable to identify the initiatives on the spot.  These actions had their intended effect and, at least in St. Paul, all employees can speak intelligently to the initiatives.  In this way, 3M alerted a diverse and decentralized corporation to common goals early in the new CEO's tenure. 

3M's Five Core Initiatives

McNerney's five initiatives aim to make 3M more competitive in a global marketplace that demands both growth and dramatic improvements in efficiency.
  They tackle basic company processes in procurement, research and development, and daily interactions involving employees and customers.

Sourcing


3M annually buys over $7B in raw materials, services, equipment and supplies.
 Corporate leaders believe they can make these purchases at more competitive prices by leveraging 3M's size and global reach(the goal is savings of $500M.
  3M plans to achieve savings of this magnitude through proven, common-sense business practices.  For example, pooling the purchases of divisions and geographic regions will lead to volume discounts.  Finding reputable suppliers in developing nations will result in cheaper costs.  Reducing the number of different specifications for like products can lead to a reduction in the number of suppliers which, in turn, would foster opportunities for further volume discounts.  Qualifying more than one supplier for a specific good or service would enhance competition, again leading to lower prices.  


Global Commodity Management Teams.  During 2001, 3M created a Global Commodity Management Team structure to synchronize the corporation's pursuit of purchasing improvements.  In this regard, the company assembled more than 30 cross-functional teams.
  Each team draws members from around the world and develops strategies for specific commodity categories.  To date, there are teams addressing chemicals, metals & minerals, packaging, polymers, papers, cloth & fibers, electronics, information technology, logistics, energy, travel, maintenance and professional services.  In each case, there are team members who speak for 3M sourcing in North America, Europe, Latin America & Africa, and the Asia Pacific.  The teams are chaired by the member heralding from the region most central to the specific commodity category.

The Staff Vice President for Sourcing notes that while cross-functional teams aren't new for 3M, their global application to sourcing is.  

In the past, we've made good progress saving money in one part of the company or another," he said, "But we haven't done it across the company.  That's because people thought they were dealing with unique situations that required unique sourcing solutions.  Our challenge is to learn how to take advantage of those things where we don't have to be unique.  We don't need 70 different people deciding what nut or bolt to buy and from what supplier.

To develop their commodity strategies, Global Commodity Management Teams are working to improve how they collect historical spend data and how they apportion sourcing operations overseas.  


Collection of Historical Spend Data.  Historical spend data is the lifeblood of intelligent sourcing.  3M recognizes that buying smarter requires keen insight into what the corporation purchases, the terms of those purchases, and how the company consumed the purchased goods and services.  Over time, 3M's commitment to decentralization inevitably blurred that insight.  Different business units across the world employed different metrics, systems and conventions.  Under those circumstances, it became very difficult to distill the purchases of disparate organizations into an accurate summary of 3M's total spending.  As a result, the company is now moving toward commonality in key areas.  Purchasers will identify goods and services with numerical codes that transcend cultures and language.  The codes allow Global Commodity Management Teams to clearly track purchases and pinpoint the best markets.  Common supplier codes will permit analysts to readily detail all transactions with a given supplier.  This information is indispensable to negotiating future contracts.   In parallel to improving spend data conventions, 3M is gradually installing network solutions to track, store and dissect purchasing data from around the world.  Ultimately, the vision calls for complete automation of actions that are now manually intensive(order entry, classification of spend, and analysis of spend data.   


Overseas Sourcing.  A full 68 percent of all 3M manufacturing plants are located in the United States where land and labor are expensive.
  In addition to spend data improvements, the corporation is deliberately shifting its predominantly North American supplier base to one that is predominantly international.  Overseas suppliers often offer equivalent goods and services for less than those sold in North America.  The Global Commodity Management Team structure is well equipped to identify and capitalize on those opportunities.  With commodity specialists in every international region, the teams are able to put "feet on the streets" in search for reliable, ethical and low-cost suppliers.  The orchestrated campaign is indispensable to beating competitors who are pursuing similar programs.


Results to Date.  3M's sourcing initiative is paying off.  Mr. McNerney, at the 4th quarter 2001 earnings conference, announced the company saved over $100M in 2001 and expects to save another $150M in 2002.
  Significantly, these numbers are not casually estimated but rigorously tracked to the extent current processes allow.  Employees claiming savings increasingly use measurement software that standardizes calculations, reduces double credit for savings across 3M, and distinguishes true cost savings from simple cost avoidance.  This fiscal accountability is rapidly evolving to be an important element of the 3M business landscape and senior executives are on notice.  Shortly after he arrived at 3M, Mr. McNerney hired a GE executive into the corporation's second-highest-ranking financial position.  It was quickly apparent that one of the new executive's principal tasks was to validate the business financials underpinning internal reports of sales, costs and savings.  As pencils around the company become sharper, 3M's ability to accurately forecast future performance and earnings will improve.  

Indirect Costs

Indirect costs are expenses for commodities and services that never become part of a 3M product or the company's capital base.  Among other things, these expenses include travel, maintenance, utilities, advertising, and administrative supplies.  In 2001, 3M spent almost $4B of its total $7B procurement spend in the indirect category.
 

Historically, 3M's indirect costs have always increased at the same rate of sales.  The new CEO was dissatisfied with the trend.  "There is no reason in the world those costs should go up at the same rate as sales," he told his management.  "Obviously, those costs will rise as we get bigger and more complex, but I think we have to have some discipline."
  The Indirect Cost Reduction Initiative strives to introduce that discipline.

The Indirect Cost Reduction initiative divides 3M's indirect spending into eight categories(Advertising & Merchandising, External Services, Freight & Warehousing, Information Technologies, Maintenance & Repair, Supplies, Travel & Relocation, and Utilities.  A team of employees is tackling each category with the goal of quickly reducing indirect costs without sacrificing the company's capacity for sustained growth.  Each team aims to help the company reduce indirect spend levels even as the volume of sales rises.

As with the teams associated with the sourcing initiative, the Indirect Cost Reduction teams are a cross-functional group of employees.  When the employees analyze individual categories of spend, they use their cross-functional expertise to effectively, and often imaginatively, recommend ways to drive down future costs.  Occasionally their recommendation is to cut the spending altogether.  Other times their recommendations are to reduce costs by re-engineering processes, re-negotiating contracts or re-emphasizing preferred suppliers.  

It is up to 3M's managers to carry through with the recommendations from Indirect Cost Reduction teams(the teams, themselves, do not have the authority to enforce compliance.  Instead, the teams must persuade managers through clear and convincing data.  Recognizing the importance of such data, 3M has invested in an automated accounting and procurement system to organize cost data, as well as a company-wide data base that makes that data readily accessible.  These investments, along with analysis tools created by the Indirect Cost Reduction teams, allow dissection of costs not possible two years ago.

Below managers, 3M uses the corporate intranet to connect its broader base of employees with the work of the Indirect Cost Reduction teams.  With simple clicks of the mouse, any employee can drill down into the details of 3M's indirect costs by expense category, vendor, and 3M department.  Employees can also access the same intranet locations to find best practices for indirect spending.

As with sourcing, the indirect cost initiative is paying off for 3M.  At the end of the 2001, the company reported to investors that indirect costs were down by more than $500M when compared to 2000.  The CEO reported that 3M expects to save another $150M in 2002.
  Taken together with the savings from its sourcing initiative, these indirect savings have impressed Wall Street who sense 3M's growing competitive advantage.  USB Warburg wrote:  "In the face of weak economic conditions, the company's cost-cutting efforts helped to make the numbers . . . All told in the face of the difficult economic environment, 3M performed admirably."  Morgan Stanley agreed:  "The firm's strong above-consensus fourth-quarter performance is impressive."  A performance that ABN Amro said "confirms that 3M's cost savings and productivity initiatives continue to gain traction."

e-Productivity

3M's e-Productivity initiative is about using electronic technology, such as electronic data interchange and the Internet, to improve the corporation's effectiveness, cash flow and sales.  In doing so, the company is determined to ensure the initiative does not devolve to a blunt effort that advocates information technology (IT) for the sake of IT alone.  

For example, Mr. McNerney appointed a staff vice president for e-Business and Corporate Planning and Strategy to help frame the challenge in terms of productivity vice the degree of IT solutions across the corporation.  That staff vice president led a team to look at company-wide IT spending and determined that 3M spent more than $100M in 2000 on approximately 450 e-projects.  The team then studied the project descriptions, costs and utility with sobering results(a majority of the projects were nice to have, but offered no real measurable return.  Only 60 of the projects were considered to have excellent returns on investment.  Significantly, these projects tended to employ IT tools while at the same time re-engineering processes to fully exploit the tools’ advantages.
  

In the wake of this analysis, 3M has refocused its efforts in the e-Productivity arena(a focus crystallized by the CEO's policy of only funding projects that return their cost in one year or less.
  The company has selected four "Super Es" or projects that will change important processes across the corporation.  These Super Es are Online Order Entry, Supplier-Managed Inventory, e-Auctions, and e-Travel.

Online Order Entry.  Online Order Entry is 3M's initiative to fundamentally re-engineer and automate customer orders from the point of initial order to receipt of payment.  3M is working toward the day when customer orders will flow into 3M in a steady stream of electronic data.  A series of automated processes will take those orders through each step of the customer order cycle.  Each order will be acknowledged and fulfilled without human intervention at any time.  Smart systems will know how to price the order accurately and then ensure the customer is creditworthy.  Next, automated systems will check inventories, set a delivery date, and make arrangements to pack and ship the product.  Other smart systems would automatically generate the bills, accept an electronic transfer of payment and even handle customer questions.  The benefits are obvious.  An automated customer order cycle saves time and money for both 3M and its customers.  It reduces the resources required to support routine activities and frees customer service representatives for more challenging and productive work.  In the final analysis, it is faster, more accurate, customers get their products sooner and 3M gets paid sooner.

Today, 3M has put the pieces for this vision in place(the systems exist and the software is written.  However, there is much work to be done across the corporation. Although 3M received 40 percent of its U.S. product orders electronically in 2001, only 9 percent of those were truly processed automatically.  Troubleshooters found that the remaining 81 percent were bumped out of the loop by processing errors that required customer service representatives to address special text, order errors and faulty business rules.  The Online Order Entry initiative aims to correct this situation by increasing the number of orders arriving electronically, as well as the number of orders that actually make it from start to finish without intervention.

3M plans to increase the number of orders that arrive electronically by moving its order system to the Internet beginning in 2002.  Today, 3M and many other large corporations use computer-to-computer electronic data exchange (EDI).  EDI, however, sends messages over special value-added networks that often require significant investment in computer equipment.  Replacing value-added networks with the Intranet is a much less expensive way to transmit and receive data.



Supplier-Managed Inventory (SMI).   SMI is an initiative to give suppliers 3M planning data so they can better optimize 3M's inventories.  The initiative will reduce inventory levels at both 3M and its suppliers, cut costs by streamlining internal processes, and shorten supply chain timelines.

In practice, SMI lets 3M suppliers manage their own inventory in 3M plants.  The supplier keeps track of inventory levels and makes sure the right materials are on hand when 3M needs them.  The partnership starts with a contract that establishes the minimum and maximum inventory that a supplier can store in a designated 3M facility.  Factory managers then give the suppliers access to production schedules that show what the factory is making days, weeks or even months in advance.  This access is granted through a secured web site, fax or EDI if the supplier prefers.

Early indications show SMI can help a plant reduce its inventory by 15 percent(a big boost to its cash flow.   It also reduces expenses associated with the storage freed up by lower, less conservative inventory levels.  In addition, SMI does good things for suppliers by taking the guesswork out of doing business with 3M.  Since these suppliers better understand what materials they are providing to 3M and when, they can successfully long-range plan.  This, in turn, translates to lower inventories of their own, reduced overtime costs, and lower expenses for changing factory equipment set ups to accommodate late-notice requests from 3M.  One supplier in Ames, Iowa reported saving $600,000 a year due to the SMI partnership.

By 2004, more than half of 3M's U.S. plants will use SMI.  The best candidates are factories with excess inventories and predictable production cycles.

e-Auctions.  The e-Auction initiative strives to reduce supply chain costs, as well as to improve sales when 3M engages in e-Auctions as a supplier.

In simple terms, an e-Auction is a virtual auction where competitors bid electronically. At a designated time, sellers sign on to a network and electronically transmit their bids.  The buyer, as well as one's competitors, watch as the bids come in during the open window.  A seller has until the end of the open window to make his final offer.

In 2001, 3M used e-Auctions to procure $140M worth of goods and services.  It plans to expand the use of e-Auctions for $350M in goods and services over 2002.
  Cost savings are accrued when suppliers submit lower bids then perhaps they would have during a closed, written-bid format, as well as from lower transaction and administrative costs.

Today, there are two types of e-Auctions(price-only and total-cost.  Price-only e-Auctions account for only one thing: price.  The seller who wins the bid is simply the seller offering the lowest price.  Total-cost auctions enable buyers and sellers to more formally communicate important non-price factors such as warranty, terms of sale, quality, delivery time, customer service and the cost of changing vendors.  The auction then reflects those factors in the bids that lead to the buyer's decision.

3M does not have to maintain the network, software, hardware, protocol and expertise required to run e-Auctions.  Niche companies now run e-Auctions for corporate clients.  This frees up 3M to concentrate on the business aspects of the e-Auction without incurring the overhead of the infrastructure.  The e-Auction companies also play an important role as disinterested third parties to ensure equitable and fair auctions.

e-Travel.  This corporate-wide initiative seeks to automate and improve business travel from reservations to reimbursement.  The initiative reduces booking costs, tailors travel to business needs, increases business with preferred suppliers and speeds expense reimbursement.
  Introduced to 3M employees in October 2001, e-Travel lets employees book airline tickets, secure a hotel room and rent a car online.  The program is offered through a company very familiar to many in the Department of Defense(SatoTravel.

To participate in the program, employees log on to e-Travel via 3M's intranet.  Once the employee enters their travel destination, a list of available flights will appear, highlighting 3M's preferred vendors.  From there, one can check available fares and even view what seats are available on the selected flight.  The employee can then click further for hotel or car rentals.  As a user-friendly feature, e-Travel stores personal profiles and travel preferences.  With a click of a mouse, the software will draw on this information to automatically tailor arrangements for a trip.

3M expects e-Travel to generate savings of nearly $750,000 in 2002.

3M Acceleration

In the past, 3M equally divided its $1.2B annual Research & Development (R&D) budget among its 40 business divisions(regardless of a particular division's potential to grow.  This philosophy was based on the premise that all divisions should be encouraged and funded to innovate.
  3M analysts, however, show that such a "peanut butter spread" of R&D dollars failed to fund the highest-potential projects in a way that quickly matured them into cash generators.  The analysts' data showed that 28 percent of laboratory spending, 18 percent of divisional spending, and only 7 percent of development programs ultimately accounted for over 50 percent of 3M's expected growth.  It was a strong argument to revisit the distribution R&D dollars.

The goal of 3M's Acceleration initiative is to make this redistribution in a way that identifies the most promising projects and then favors them with funding to accelerate them to market.  In addition to optimizing R&D spending, 3M Acceleration complements efforts to shorten corporate timelines historically required to move technologies from laboratory to market.

Corporate leaders kicked off the 3M Acceleration initiative by identifying all of the R&D and business development projects currently in work across all market centers and laboratories.  The collected inputs from 71 laboratories and a total of over 1,500 specific programs.  Teams then developed a comprehensive database that described each program, captured its costs and forecasted its sales potential.
  With that information in hand, 3M worked to rank order the universe of projects according to each project's calculated return on investment.  First, R&D technical directors and the six global market centers rated every project in terms of cost and worldwide sales potential.  Then, the executive vice presidents presented and discussed their respective top programs with a group of 31 senior leaders from manufacturing, marketing, product development and other areas.  The group concluded that some projects were redundant, some were better off transferred to another division, and still others would be better off if worked collaboratively between divisions.
   The group also strove to de-emphasize 10-20 percent of the total projects and to recommend reallocation of their funding to more promising projects.

At the end of the effort, the executive vice presidents had culled 1,500 projects down to the 75 projects they believed represented the greatest opportunities for 3M.  Today, the CEO and executive vice presidents focus on these high-potential programs at quarterly management meetings.  There, 3M's leaders ensure the programs are meeting specified milestones and continue to show potential for market success.
  In the meantime, there is no doubt that the 3M acceleration initiative is driving changes even if it is too early to see impacts to the company's bottom line.  At the 2001 fourth-quarter earnings conference, Mr. McNerney reported that 30 percent of 3M's $1.2B R&D budget had been reallocated to higher-priority programs(programs such as immune response modifiers, fuel cells, the rebirth of Scotchgard, optical displays and touch screens, as well as optical communications.

Six Sigma

In late February 2001, the new CEO gave more than a hundred of 3M's top executives short-notice orders to clear their calendars for the next three days and report to the 3M Center.  Mr. McNerney was about to introduce 3M’s leadership to a General Electric (GE) hallmark practice(Six Sigma.  A month and a half later, McNerney was pleased to note that he had never seen a company grasp Six Sigma as quickly as 3M had.
  Reiterating the same observation in February 2002, the new CEO also called Six Sigma 3M's core management technology and "the way we'll operate the company over time."
  With this commitment from the top, it is no surprise that 3M already has 1,000 Six Sigma projects under way(a number that will double by the time 2003 rolls around.  Some 4,000 employees are now formally trained in the change discipline with 5,000 employees actively working projects.  It is the opening commitment to an effort that will soon see every 3M employee trained and engaged.  It is the discipline that pulls the other four initiatives into a synergistic whole.  It is an effort that 3M believes will deliver some $250M in operating margin improvement over 2002.


To truly understand 3M's business strategy and practices, one has to understand how this giant manufacturing firm is implementing Six Sigma.  It is worth a closer look.

Six Sigma

The number one initiative going forward for the next decade is Six Sigma.








—
W. James McNerney, Jr.









CEO, 3M

In their book, The Six Sigma Way, Pande, Neuman and Cavanaugh define Six Sigma as:

A comprehensive and flexible system for achieving, sustaining and maximizing business success.  Six Sigma is uniquely driven by close understanding of customer needs, disciplined use of facts, data, and statistical analysis, and diligent attention to managing, improving, and reinventing business processes.

The authors’ definition is intentionally broad and acknowledges that individual corporations will tailor Six Sigma according to their unique situations.  Nevertheless, those same corporations share many things in common when it comes to their Six Sigma efforts(most notably, business success.

Six Sigma's Road to 3M

Motorola  


Losing badly to their Japanese competitors in the early 1980s, Motorola's leaders conceded that the quality of their products left much to be desired.  With strong support from their CEO, Motorola launched Six Sigma(a homegrown approach to improvement.  Six Sigma gradually replaced several quality programs across the company.  It offered a common way to track performance against customer requirements with the ambitious goal of near-perfect quality in manufacturing.  As time passed, Six Sigma principles fostered blistering rates of improvement.  Motorola was so successful with its goal of improving manufacturing performance tenfold over five years, that it eventually was able to strive for the same improvement over two years.  The financials soon followed.  Over the ensuing decade, Motorola would see its sales grow fivefold, its earning grow 20 percent annually, savings accrue to $14B, and its stock price compound at an annual rate of 21 percent.  Just two years after launching its Six Sigma program, the corporation won the Malcom Baldrige National Quality Award.

Allied Signal


Allied Signal kicked off its own Six Sigma program when a longtime GE executive took the reigns as CEO in 1991.  By 1999, Allied Signal was saving more than $600M a year as the firm embraced Six Sigma principles not only for manufacturing, but also for the business processes that took products to market.  The time to move aircraft engines from design to certification dropped from 42 to 33 months.  Productivity rose by 6 percent in a single year and Allied Signal's stock compounded in value at a rate of 27 percent annually.

GE


To date, no company has implemented Six Sigma as broadly as GE.  The company has become synonymous with the initiative as it applied its principles across all aspects of its daily business.  Whereas Allied Signal had expanded Six Sigma methodologies to embrace corporate financial processes, as well as manufacturing, GE went the next step and pushed the change discipline across all existing core businesses.  They used Six Sigma to improve the way GE provided services, approached design, introduced e-business, worked billing, reviewed contracts, wrote customer documentation, and more.  In the words of Jack Welch, GE's iconic CEO:

Six Sigma has forever changed GE.  Everyone(from the Six Sigma zealots emerging from their Black Belt tours, to the engineers, the auditors, and the scientists, to the senior leaders that will take this Company into the new millenium(is a true believer in Six Sigma, the way this Company now works.

Six Sigma eventually catapulted GE to growth.  After its introduction in 1995, the company credited Six Sigma with $750M by the end of 1998.  GE's operating margins(a corporate measure of efficiency(set record after record, boosting the traditional 10 percent to above 15 percent.
  It was a performance and culture that fired the admiration of Wall Street and convinced Mr. McNerney that Six Sigma could do the same for 3M.

Six Sigma at 3M

3M is out to take Six Sigma to the next level.  Corporate leaders believe they will be the first corporation to push Six Sigma beyond existing core businesses and use it to create new corporate options for emerging businesses.
  It is proof, again, that every organization can tailor these concepts to its unique requirements, or as Mr. McNerney recognized:  "Starting with Motorola fifteen years ago right on through to Texas Instruments, Allied Signal and GE(a lot of companies have grabbed this [Six Sigma].  And they've each done something different with it.  They've each used the tools to accomplish those things that made sense for their business.  And we're going to do that."
  While 3M's approach to Six Sigma will be unique, it will still generally adhere to proven approaches from the past.  3M's brand of Six Sigma will serve specific corporate goals, employ the D-M-A-I-C process, and engage the entire company.

Corporate Goals


Every 3M organization employs Six Sigma to support three corporate-wide objectives, referred to as "Corporate Critical Ys" in Six Sigma terminology.  These objectives are simply to: (1) accelerate 3M's growth, (2) significantly improve productivity and (3) substantially increase the company's cash flow.  Although Six Sigma projects in subordinate 3M organizations will likely address lower echelon goals, those goals all directly support one of the three corporate Critical Ys.  Again drawing on Six Sigma terminology, Project Critical Ys should support Business Critical Ys that support Market Center Critical Ys that, in turn, lead to the Corporate Critical Ys.  These cascading objectives serve to align all company projects and apply maximum effort toward a common end.  It is an important feature of the Six Sigma system.

The D-M-A-I-C Process


D-M-A-I-C is an acronym for Define-Measure-Analyze-Improve-Control.  At its essence, it is a methodology to deliberately control variation in any business process.  All processes naturally contain variation and excessive variation can lead to defects in the ultimate output.  Six Sigma, and its underlying D-M-A-I-C approach, aims to reduce such variation, whether it be for processes related to administration, finance, human resources, manufacturing, procurement or even sales.  In the end, controlling the variation leads to more efficient, effective and reliable processes.  Inevitably, that means cost savings, greater productivity, faster timelines and more cash to invest in growth.

A simple way to grasp how 3M employs the D-M-A-I-C methodology is by way of an example familiar to the Department of Defense(the attacking of targets from the air.  In doing so, it is appropriate to acknowledge that illustrating this example draws liberally from training material collaboratively produced by 3M and their Six Sigma consultants, Sigma Breakthrough Technologies, Inc.

Define.  The first challenge of the Define phase is a well-defined scope.  The scope should clearly describe the project and bound the effort as appropriate.  For example, should our proposed project focus solely on the combat sortie itself or will it also look at activities occurring before and after the strike?  Are we interested in all weapon systems(manned and unmanned?  Will we consider all Services?  For the sake of simplicity, let's narrow our interest to the period where an Air Force F-15E Strike Eagle, with GPS-aided munitions, arrives over target and attacks.

The second challenge in the Define phase is to clearly state the perceived defects we're after.  For our example, is the rate of achieving the desired target effect too low?  Are the number of sorties required to ensure the desired target effect too high?  Are there too many defective munitions?  Are we losing too many aircrews or aircraft over the target?  In this case, we’ll articulate our defect as the rate of achieving the desired target effect is too low per sortie.  We want to improve that rate.

So far, we have defined what our project is.  The next step is to define whom.  Who will make up the project team?  What organizations must participate to ensure project success and buy in?  Who will lead the project?  Who must approve and support the project to ensure it produces workable results?   For our example, we would benefit from a diverse team with expertise in air operations, space operations, F-15E engineering, munitions experts, target intelligence and more.

The project charter is the product of the Define phase.  At 3M, it is the project charter that clearly communicates the scope, defects, and team.  Their charters are formally reviewed and approved(sometimes after months of debate.  From the perspective of 3M corporate leaders, however, such a delay is prudent if it produces a project that is focused, doable, and properly resourced.  

Measure.  In the Measure phase, the newly formed project team works to map the process they are trying to improve.  The resulting process map shows the high-level process flow and maps the key inputs and outputs for each step in the process.  It is important to note that in all D-M-A-I-C phases, the collaboration required to build charters, process maps and other Six Sigma products fosters invaluable insights for 3M.  In many cases, the company has never attempted to articulate the flow of a common process.  In other cases, employees may understand the process, but not the significance of key inputs and outputs.  In both cases, the gathering of company experts can pay great dividends by precisely mapping out what makes up a process.  
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Returning to our illustration, we'll reduce our project to a single process step called "Attack the Target."  There are other solutions.  For example, one could have just as easily defined the process steps as "approach the target," "release munitions," and "depart the target."  Whichever way a team decides, the most important aspects for any process map is that it clearly communicate the targeted process in a way that flushes out the significant inputs and outputs surrounding our defects.  Figure 1 shows a completed process map.

Figure 1 Process Map
After completing the process map for attacking a target by way of an F-15E armed with GPS-aided munitions, the team’s next task in the Measure phase is to identify the most important inputs and outputs.  That is, which outputs do we value the most?  Which inputs have the greatest effect on those outputs? 

At this point in the D-M-A-I-C approach, that 3M uses a tool called the Cause & Effect Matrix.  This tool has no other purpose than to prioritize process inputs for future action.  It highlights the inputs that, when changed, have the greatest impact on the process map outputs that really count.  Figure 2 shows a notional Cause & Effect Matrix for our example.
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Figure 2  Cause and Effect Matrix
Our matrix reflects that we decided there were three outputs we wanted to evaluate our inputs against.  Those outputs(mission effectiveness, aircrew safety and mission costs(were assigned weighted scores commensurate with their relative importance.  Our team now scores each input, by asking "how do changes in the process inputs correlate to changes in each of the three outputs?"  

To force separation between inputs, 3M scores process inputs with a “0,” “1,” “3,” or a “9.”  Other values are not permitted.  Consider how our team scored the process input, “GPS Accuracy.”  For that input, the team believed there was a high correlation between GPS data accuracy and the mission effectiveness of GPS munitions(the relationship warranted a score of “9.”  The team saw some correlation between GPS accuracy and aircrew safety.  They noted that warning of GPS errors could lead to tactics where aircrews could no longer use the full stand-off range of their GPS-aided munitions.  Aircrews might be forced closer to a defended target, for example, thereby increasing risks.  The resulting “3” in the C&E Matrix conveys that while this relationship exists, it is not as strong as the relationship between GPS accuracy and mission effectiveness.  Finally, the team also saw some correlation between GPS accuracy and mission cost in that warning of GPS errors could lead to more costly tactics.  They noted that mission planners may account for GPS inaccuracies by increasing the number of munitions dropped, increasing the number of sorties flown, or perhaps even recalling the sortie in favor of other means of weapon terminal guidance.   Taken together, then, the team scored this process input as a “3.” 

When a team completes their C&E Matrix, they will have ranked process inputs in terms of their relationship to process outputs.  Using the weighted results, the team can reduce the total universe of process inputs to a smaller set that is most strongly correlated to the key process outputs.  Beyond establishing the relevance of process inputs, however, the team will not have rigorously considered all the ways that a process input might fail, the likelihood that it would fail in those ways, and the current capability of an organization to cope with those failures.  That is left for the Analyze phase of the D-M-A-I-C methodology. 

Analyze.  The Analyze phase strives to document the specific effects that inputs have on process outputs when the inputs go wrong.  Here, 3M uses a technique called Failure Mode and Effects Analysis (FMEA).  Through FMEA, the team seeks to answer key questions about each of the inputs brought forward from the Cause & Effects Matrix.  These questions are:

1. What can go wrong with the input? (i.e. the failure mode)

2. When the input fails, what is the effect on the outputs?  How bad is the effect?

3. What causes the failure in input?  How often does the failure occur?

4. How can failure in the inputs be prevented and how well?

5. What should be done in light of the answers to questions 1-4?
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As they answer these questions, the team creates and scores a complete list of failure modes, and potential causes, so that the highest scores go to failure modes and causes that are severe, likely and unpreventable.  Consider Figure 3, for example.

                                         Figure 3 Failure Mode and Effects Analysis


This figure is a small excerpt of the FMEA generated by the team considering the process of dropping a GPS-aided weapon via an F-15E Strike Eagle.  From this excerpt we see there are at least two failure modes for GPS accuracy:  “Excessive GPS Positional Error” and “No GPS Signal to Munitions.”  The FMEA also shows there are at least three potential causes of “Excessive GPS Positional Error.”  Each cause has corresponding controls in place, but the team improves on those current controls with recommendations for future action.


Our project team will score every unique combination of Failure Mode, Potential Failure Effect, and Potential Cause.  They will award the highest scores to combinations where failure is severe (SEV) and causes are likely to occur (OCC) without detection (DET).  Multiplying these scores results in an RPN used to rank order every combination.  With RPN, the team can further narrow its focus to a reduced, but potent list of failure modes and causes.  If the team has stringently applied D-M-A-I-C methodology, the team has created a "short list" for identifying improvements that offer the most return. 

Improve.  Data is one of the fundamental tenets to Six Sigma and its D-M-A-I-C approach(3M's teams always strive to quantify and measure processes before implementing solutions.  The corporation has already built a rich resume of experiences where data led to solutions that were counter-intuitive, but correct.  In the Improve phase, Six Sigma teams collect data through experiments designed to clarify the true relationship of the process inputs with respect to the outputs.

For example, how could we validate the relationship between GPS satellite clock error (a potential cause identified in the FMEA), GPS accuracy (a key process input), and mission effectiveness (a key process output)?  One way to establish the relationship would be to correlate satellite clock data with positional error over time.  As a variation, one might conduct an experiment where GPS controllers predictably manipulate clock error and record the effect on positional accuracy.  As inferred, our team would also want to conduct experiments designed to establish the link between GPS positional error and mission effectiveness.  In the simplest sense, the team might arrange for a number of well-instrumented, training air strikes where the miss distance of the munitions is carefully correlated with various error sources including GPS positional errors.  Failing the ability to conduct those practice strikes, the team may attempt to reconstruct the conditions during a number of past air strikes with an eye on isolating the contributing error sources.  Whatever the approach, the team would not jump to conclusions without data or risk a hasty and ineffective solution.

Control.  The Control phase closes out the D-M-A-I-C methodology.  During this phase, 3M implements a solution, trains its employees in that solution, and delivers a control plan to ensure institutionalization of the solution.

Assume our team concluded that minimizing GPS satellite clock errors, did indeed minimize GPS positional errors which, in turn, increased the mission effectiveness of our air strikes.  Their recommended fix was to zero out clock errors in GPS satellites more frequently than had been done before.  The control plan, then, might specify improved limits for GPS satellite clock accuracy, recommend the GPS satellite operations center work to maintain those limits, and institute procedures for notifying aircrews when the limits were exceeded. 

Engaging the Corporation

Aligning corporate organizations to support well-defined goals and the D-M-A-I-C methodology are fundamental aspects of 3M's Six Sigma program.  Neither one is new, however.  Organizations of every sort(including 3M(have successfully focused themselves on common goals and applied logical methodologies for improving themselves along the way.  Is there something else that more clearly distinguishes 3M's Six Sigma initiative from the past?  What makes Six Sigma more effective than other process improvement efforts?

In October 2001, 3M's executive director for Six Sigma, fielded those questions in the company's newspaper(the 3M Stemwinder.  His response echoed his CEO’s, as well as the thoughts of employees at lower levels.  "In the past," the executive director said, "3M had a number of different systems.  Six Sigma provides a single approach and a common language we all can use to improve the way we get things done . . .  When we use one system, it's amazing how much information we can share and how well we can leverage what we've learned."
  The military would call this advantage "unity of effort."  In fact, a common change management discipline, plus a strong commitment to that discipline at all levels, is the real engine that powers 3M’s Six Sigma initiative.

Thrust for Six Sigma at 3M starts at the top(3M's new CEO is relentless in his support.  "There is no one thing that we are doing that is more important," he recently told employees.
  Significantly, McNerney continues to lead 3M in its headlong implementation of Six Sigma, even during soft economic times that would find many corporations reticent to tackle such change until the economy turned upwards.  Drawing on his experience at GE, however, Mr. McNerney is absolutely convinced Six Sigma will revolutionize performance and he never misses an opportunity to throw his weight behind the initiative.  In April 2002, he singled out Six Sigma as the most effective leadership tool at his disposal.
  McNerney credited it with giving 3M the lexicon and structure to synchronize company projects and the means to train emerging leaders in how to lead change across 3M.

Predictably, 3M's leadership at the executive vice president level have caught their boss' vision.  At a corporate conference in February 2002, the vice presidents praised Six Sigma and acknowledged the results they were seeing could not have been achieved with out it.  Whether it was a case of “true believers” or simply saluting smartly is irrelevant.  The fact is, that the company's leadership is energetically driving Six Sigma down the chain and that has the attention of every employee.

3M is also aggressively building its Six Sigma program at the grass roots level.  The corporation plans to train every one of its employees in Six Sigma fundamentals and as of February 2002, they had already trained 4,000.
  Once trained, those employees will work through a highly organized network of people leading Six Sigma teams across the company.  A few will step into full-time Six Sigma jobs(positions that include Six Sigma Directors, Master Black Belts, Black Belts, Green Belts and Champions.

Six Sigma Directors.  3M has approximately eleven full-time Six Sigma Directors to support executive and area vice presidents.  The directors and their vice presidents are jointly responsible for Six Sigma deployment and results across their respective organizations.  They pay attention to the "big picture" and orchestrate resource, training, project prioritization and deployment of Six Sigma from the top.

Master Black Belts.  Generally speaking, Master Black Belts work a level down from Six Sigma Directors(primarily in a division, staff or subsidiary operating committee.  When 3M has completed deployment of Six Sigma across the corporation, there will be roughly 75 of these full-time process improvement experts.  Master Black Belt training is over a month long and prepares trainees to keep specific projects on track, develop Six Sigma competence in their organizations, coach project-specific Black Belts and resolve issue between organizations.  3M trains its best and brightest managers for assignment as a Master Black Belt.  Past supervisors must have ranked them in highest category for job performance.  After completing two years in the job, Master Black Belts will be reassigned back to mainstream corporate positions(usually with promotions.

Black Belts.  Black Belts are dedicated to the project level(most will lead three to four projects at any given time.  3M plans to sustain 400 Black Belt positions once Six Sigma is fully deployed.  The managers selected to fill these positions are again employees who have demonstrated high potential in past jobs.  Black Belts pace their projects from initial chartering to implementation of results.  They coach and train the Green Belts that work those same projects and coordinate progress with Master Black Belts, as well.

Green Belts.  Most 3M employees(currently estimated at 40,000(will complete two weeks of Six Sigma training and work, part time, as Green Belts in a project that draws on their career experience.  Green Belts are experts on the process that is being improved, as well as in the Six Sigma tools that lead to solutions.

Champions.   Champions are business leaders who support Six Sigma projects by identifying improvement opportunities and by ensuring adequate resources and support for Six Sigma teams.  Champions are mainstream business executives who own the processes that Six Sigma teams aim to improve.  They are an important bridge between the Six Sigma hierarchy and 3M's business organization.

Taken together, the people side of 3M's Six Sigma effort reflects an all-out commitment to Six Sigma.  The corporation has carved out almost one percent of its mainstream work force and assigned it full-time Six Sigma responsibilities.  These dedicated change agents are aggressively improving processes across 3M(from manufacturing to administration, from R&D to sales, from logistics to personnel.  As a result, the company's culture is rapidly transforming in the way it accelerates and manages change.

Expanding the Definition


This chapter led off with a textbook definition for Six Sigma broad enough to cover a wide variety of applications.  Having now completed a high-level look at 3M’s version of Six Sigma, here is a restatement of what it means to the company:

1. A common lexicon and change discipline process that breaks down corporate barriers

2. A means of fostering improvements that are closely aligned with corporate goals

3. A team of high-performing change agents very skilled at revamping old processes

4. A network of change agents bridging traditional organizational boundaries

5. A training ground for honing the skills of emerging leaders

6. A logical process for analyzing and improving any corporate process

7. A set of analysis tools to break down complex processes into data-supported solutions

Performance Management at 3M

The goal is to ‘raise the bar’ on everyone’s performance each year.






— Kay Grenz







3M Vice President, Human Resources

As with most corporations, 3M believes effectively managing the performance of its employees is one of the keys to business success.  As a result, corporate leaders are leaning forward to create an organization that achieves greater levels of productivity and a culture that fosters continuous improvement for the individual employee.  3M has built the company’s performance management program around three philosophical pillars.
  

First, all 3M supervisors must hold their employees accountable for delivering results against clear and measurable goals.  In doing so, supervisors should align the individual employee’s goals with corporate and business unit goals.  Having clearly defined job expectations, supervisors are able to then provide feedback as to where employees stand with respect to those expectations and help them improve.

The second pillar of performance management posits that 3M should recognize employees who meet or exceed target goals and reward them for their accomplishments.  The company uses merit increases, financial incentives, challenging work and other rewards to this end.

Finally, corporate leaders believe they must deal fairly but honestly with employees who do not meet expectations.  3M expects its supervisors to engage every employee in feedback, improvement, and correction.  Supervisors are amply equipped with tools and procedural consequences, including termination, when employees cannot meet expected performance standards.

One can best grasp the particulars of 3M’s performance management program through a “year in the life” of a hypothetical employee.  3M has established an annual battle rhythm that aims to “accelerate the contribution and development of 3M people for the growth of individuals, teams and the business.”
  This annual cycle interleaves three distinct, but frequently connecting, processes at the individual, organizational and corporate levels.
  They are the:

1. Employee Contribution and Development Process (EC&DP).  This process documents individual results.  It is used to recognize the individual employee’s contributions and to identify development needs.

2. Management Team Review (MTR).  At these meetings, senior managers use EC&DP results to agree on an employee’s performance, identify areas to develop and improve the employee, and recommend career changes for that employee.  The MTR also considers broader trends in the respective organization’s workforce(normally at the major line or staff organization level.

3. Health of Organization (HOO).  Every year, the heads of each major line or staff organization present their MTR results to executive levels of management at the HOO.  The HOO uses MTR results to diagnose the health of the corporation in terms of people.  Over the course of a year, the HOO will convene quarterly to status issues and to track personnel at the lower and higher end of performance standards.

Taken together, the EC&DP, MTR and HOO are cornerstones in 3M’s ability to manage employee performance and to plan strategically for human resources. Each plays its role according to 3M’s human resources calendar.

A Year in the Life

Starting the Process

Jordan Jess was on the verge of finishing her tenth year with 3M.  It had been a great year professionally.  Her bosses had entrusted her with challenging projects critical to her business unit’s success and the results for every project were exceeding their expectations.  Her working relationships up and down the chain were solid and the informal feedback from around the company was very positive.  She wondered how it would all reflect in her formal performance evaluation(an evaluation set to begin now that it was November.

In fact, Jordan’s supervisor had stopped by her office a day earlier.  After a quick status of her most important projects, he reminded her that she owed him a draft Contribution & Development Summary (C&DS) form by the end of November.  Although she had been through the drill many times before, her boss took the opportunity to reinforce the importance of the  C&DS.  The four written pages of this annual performance appraisal were pivotal to the company’s decisions regarding financial compensation, promotion, and project opportunities.

Over the next month, Jordan systematically pulled together a draft of her C&DS.  She discussed her projects with both co-workers and clients with an eye on articulating what she had accomplished over the past year.  In addition, she solicited feedback on what they liked and disliked about working with her during that same time period.  Their inputs would help her identify areas of improvement.  This year, Jordan also decided to use 3M’s electronic Multi-Source Feedback or MSF. 


Multi-Source Feedback (MSF) System.
  MSF is an on-line tool that allows employees to solicit performance feedback from around the company.  To begin the process, employees choose four to thirteen providers of feedback from anywhere in the world(the employee’s supervisor must be included in the mix.  With the exception of that supervisor, the process is anonymous.  For everybody else, there is no record of name, job title, organization, e-mail account, location or other information identifying who has or has not responded.

The MSF system is fully automated.  To begin, the employee soliciting feedback simply clicks on an EC&DP icon visible from the employee’s Lotus Notes e-mail account.  Minutes later, Lotus Notes delivers feedback requests to the e-mail “in-boxes” of the people selected by the employee seeking feedback.  To respond, these people open the document, answer the questions over the course of about fifteen minutes and click the “Submit” button on the MSF toolbar.

In most cases, the MSF tool waits 21 days for responses.  The tool sends feedback providers a reminder at 14 days.  When 21 days have elapsed, the MSF system delivers four reports to the employee.  Depending on the business unit, MSF may send some, all or none of those reports to the employee’s supervisor.  As a minimum, employees will use their MSF reports to identify strengths and areas of improvement in their draft C&DS.

The Draft C&DS


Jordan Jess started her draft C&DS using results from the MSF, feedback from her co-workers and clients, as well as her personal notes from the past year.  She knew that her supervisor was also collecting his own feedback from around the company and across the customer base.  As November draws to a close, Jordan and her supervisor will share perspectives and work very closely to document her:

1. Major Job Responsibilities

2. Goals and Expectations for the Next 12 Months

3. Contributions and Results from the Last 12 Months 

4. Key Strengths and Experiences

5. Recommended Development Plan for Growth and Improvement

6. Career Interests (Next Job and Longer Range Job)

7. Assignment Mobility (Desires for Relocation)


In the process of completing the C&DS, this year, Jordan and her boss are mindful that 3M is striving to be a results-based, world-class company where all employees share a common commitment to success in every aspect of the business.  As a result, 3M’s executives insist on candid and respectful discussion about C&DS evaluations.  In addition, the executives ensure that employee goals and expectations always directly support those of the organization and the vision for 3M at large. 


By December, Jordan’s draft of her C&DS document is complete.  At this point, her supervisor prepares to carry her record forward at the upcoming Management Team Review.  In doing so, he will prepare recommendations for completing the second half of Jordan’s C&DS, since up until now discussions have addressed the first half of her form only.  In his recommendations, Jordan’s supervisor will get down to the hard work of stratifying Jordan among her peers.

Stratification of Employees


3M supervisors qualitatively and quantitatively evaluate each of their direct reports according to three criteria:

1. Job Results(what the employee did

2. Knowledge and Expertise(what the employee should know

3. Personal Skills(what the employee should be able to do

Adhering to corporate guidance, Jordan’s supervisor will complete his evaluation based on Jordan’s contributions over the previous twelve months.  He will not consider her contributions from earlier years or his perception of her future potential.  The focus, then, is on the value of Jordan’s work vice an assessment of her individual worth and potential.  The latter is considered later on in the C&DS. 

3M standardizes its three stratification criteria to ensure employee evaluations are fair and equitable.  For “Job Results,” Jordan’s supervisor is instructed to evaluate her accomplishments against job expectations that were established at the beginning of the year.  He will eventually convert what he has observed into one of seven ratings:

1. Results were consistently unacceptable

2. Results were consistently below expectations

3. Results did not consistently meet expectations

4. Results consistently met expectations

5. Results met and sometimes exceeded expectations

6. Results consistently exceeded expectations

7. Results consistently far exceeded expectations

When considering “Knowledge and Expertise” and “Personal Skills,” 3M goes a step further and breaks out these two criteria into ten global competencies.  Three of the global competencies fall under “Knowledge and Expertise.”  They are Corporate Knowledge, Functional Expertise and Business Acumen.  The remaining seven competencies(Strategic & Customer Perspective, Thinking & Decision Making, Personal Effectiveness, Coaching & Supervising Others, Leading & Influencing, Learning & Improving, and Achieving Results(fall under the “Personal Skills” umbrella.
 

3M trains its supervisors to view each competency in a standard way. To facilitate this, the corporation approves definitions and publishes five to ten behavioral examples that capture the essence of each competency.  In addition, 3M provides graduated scales for rating an employee’s success or failure in each.  For example, the competency called “Leading & Influencing” is defined by the overall statement:  

Provides direction and aligns activities.  Is credible and able to gain support.  Facilitates teamwork, maximizes diverse contributions.  Gives both credit and recognition.

Ten behavioral examples further explain the factors that supervisors should weigh when considering the competency of "Leading & Influencing:"

1. Provides clear direction by effectively communicating vision and goals.

2. Aligns activities towards goals through influencing and involving others.

3. Gains support of others at all levels by conveying leadership through words and actions.  Can be relied upon to visibly take responsibility in difficult times.

4. Is easy to approach and widely trusted.  Seen as direct and truthful, keeps confidences and does not misrepresent others.

5. Provides timely information that people need to know to do their jobs and make accurate decisions.

6. Has good judgement about which ideas and suggestions will work. Champions continuous improvement and breakthrough changes.

7. Effectively sells proposals to others.

8. Gives credit and recognition to others.

9. Facilitates communication and collaboration between individuals and across functions or teams.

10. Works effectively across different cultures, functions and businesses by valuing and leveraging differences.

With corporate definitions and behavioral examples for all competencies, in hand, supervisors rate their employees using codified assessment scales similar to the one used for Job Results.  The scale disseminated for “Leading & Influencing” also runs from a rating of “1” to a rating of “7.”  The definitions associated with these ratings are:

1. Very significant improvement needed immediately to meet expected capability.

2. Significant improvement needed within one to three months to meet expected capability.

3. Some improvement needed to fully meet expected capability.

4. Current capability level meets the requirements of the job.

5. A strength(demonstrated capability exceeds job requirements.

6. Significant strength(demonstrated capability consistently and strongly exceeds job requirement.

7. Very significant strength(demonstrated capability far exceeds job requirements.

In the end, Jordan's supervisor rates all his direct reports across the complete range of all three criteria and their associated competencies.  He enters his numerical ratings into a controlled Excel worksheet called the Employee Contribution and Development Assessment (ECDA).  The ECDA automatically totals the rating values assigned to each employee providing a useful snapshot to approach stratification from.  It also serves as a useful source of data for 3M's Human Resource experts since the ECDA, as well as all C&DS entries, feed central corporate databases.  3M uses the database to accurately track and manage the personnel trends and results.

Jordan's supervisor isn't surprised by the name at the top of his results(Jordan Jess is his best direct report in terms of actual performance over the past year.  In addition, she has unusual potential to become a future leader within a 3M business, function or subsidiary.  This year, he will use the C&DS to communicate that potential in strong terms.

To start, Jordan's supervisor marks her C&DS to reflect her contribution level as "Exceptional"(the highest of five possible levels for "Job Results."  In writing, he also stratifies Jordan’s performance in the top 20 percent of the company.  This quality cut is mandated and controlled by 3M (in Jordan's case, there is no issue.  His struggle this year will be with 3M's new requirement to identify which of his employees fall into the lowest 10 percent in terms of relative performance.  Although he knows hard work will boost some of those employees back out of the bottom 10 percent, he did not relish breaking the news.  Still, he knew that supervisors and managers were paid to make the tough calls(3M was right when they said their lower tier of performers deserved honest feedback too.

Next, Jordan's supervisor marked her C&DS to show Jordan was in the "Top" Contributor Category.  The mark communicates that not only was Jordan rated "Exceptional" for her Job Results, but that she remains at the top of the heap when also considering 3M's ten global competencies.

Moving down Jordan's C&DS, her supervisor considers one of four Development Recommendations:

W. (  Well placed, development plans are achievable in current role for current year

C. (  Ready for a move now to a different job for career broadening experience

I. (  Ready for a move to a different job involving increased responsibility

X. (  Not well placed, action is required now to resolve placement issues

Believing that Jordan is ready for advancement, he marks "I."  He then marks the block indicating that Jordan is a "High Potential" employee.  This would be the first time she received the mark since it was only this year that she attained the minimum grade level eligible for consideration.  Jordan's supervisor knew the mark would open up enriched development opportunities in the way of jobs, resources, seminars and degree programs.  She deserved them all, and as he wrapped up his recommendations for Jordan's C&DS, he knew he would have no trouble winning his point at the Management Team Review.

Management Team Review (MTR)
 


After considering all his direct reports and recording recommendations for Level of Contribution, Development Recommendation, Contributor Category and High Potentials, Jordan's supervisor electronically transmits his worksheets and C&DS documentation to his business unit's Human Resource Manager (HRM).  The HRM will merge the information with that of other supervisors and prepare to conduct the MTR in the December-January timeframe.

At MTR meetings, the senior managers of a business unit or staff organization meet to reach consensus on employee ratings and career changes, as well as to develop a picture of the people needs in their organizations.  The discussion is candid and all MTR participants are expected to participate when they have knowledge of an employee's contributions.  Managers speak freely knowing that "what's said in the MTR, stays in the MTR."  Generally speaking, two MTRs will consider each employee's C&DS.  The "Initial" MTR is conducted at the Department or Function level and a "Final" MTR is conducted at the higher Division, Subsidiary or Country level. 

During the Initial MTR, Jordan's supervisor meets with peer managers and other more senior directors in his department.  As they do with all employees, the group collectively discusses his recommendations for Jordan's C&DS.  They evaluate to what degree Jordan met or exceeded her goals.  They come to a consensus on whether she deserves the high performance marks her supervisor recommends and discuss the appropriateness of the "High Potential" recommendation.  The Initial MTR also broadens from the subject of C&DS and considers employee compensation.  Members collectively recommend pay increases, stock grants and other forms of recognition commensurate with employee performance.  In Jordan's case, the MTR unanimously praises her work, approves her C&DS as written, and proposes compensation benefits for her efforts.  Jordan's name comes up again when the MTR agenda moves to the issue of filling important vacancies within the business unit.  After serious discussion over various candidates' records, the MTR members agree that Jordan is ideal to fill one of the vacancies.  They will include this in their basket of recommendations that goes forward to the Final MTR.

In January, the members of the Final MTR consolidate and approve recommendations from the different Initial MTRs conducted at subordinate levels.  They review employee ratings to ensure objectivity and consistency, as well as to finalize the list of employees placed in the top 20 percent and lower 10 percent.  In the course of the meeting, members may contact supervisors for further justification of the recommendation forwarded by the Initial MTR.   This happens when the Final MTR calls Jordan's supervisor to discuss the recommendation to advance her to a more senior position in the company.  In the end, the members are convinced and they prepare to support the move in their report to the Health of Organization.

Feedback of Results to the Employee


In February, Jordan Jess receives a phone call from her supervisor.  He asks for some time to go over her C&DS as approved by the MTRs.  She gets the good news later that week.  Jordan's supervisor reemphasizes the feedback he gave her in December as they worked the first draft of her C&DS.  He also relays the MTR's decision to advance her to another position and passes on any comments that the MTR cleared for release. 

At the same time they are wrapping up last year's performance results, Jordan and her supervisor work to finalize her expected contributions and goals for the current year.  He shows her an Individual Development Plan that documents her goals and lays out the steps toward those goals.  Jordan helps him refine it until it is a product they both agree to.  The plan lays out the criteria that Jordan's supervisor will use to measure her performance when completing her next C&DS.  As a good supervisor, he will periodically follow up to ensure she is properly equipped to reach the goals and that she is afforded every opportunity to stay on track.  These follow up sessions are informal with the exception of a required Mid-Year Review, in July, that is filed with 3M's Human Resource experts.

Jordan's feedback from her supervisor was positive.  Ten percent of 3M employees, however, will have their supervisors tell them their performance places them in the company’s lower 10 percent(a requirement directed by 3M’s new CEO.  The purpose of the mandate is one of continuous improvement.  Employees in different Contributor Categories have different development and improvement needs.  Those rated in the Top Contributor Category may require new challenges and opportunities to grow.  In contrast, those in the Lower Contributor Category may need different and more immediate actions to improve their results and competencies.
  Supervisors of employees in the lower 10 percent can continue with an Individual Development Plan if the employee's Job Results were higher than "Unsatisfactory."  In some instances, the supervisor may place their employee on an Informal Performance Correction Plan.  This plan articulates clear objectives for improvement and lays out a reasonable schedule for attaining it.  If the employee fails to achieve the objectives within the set timeframe, the supervisor may reassess the Level of Contribution as "Unsatisfactory."

A supervisor must place employees on a Final Performance Correction Plan who are placed in the lower 10 percent and rated as "Unsatisfactory" in Job Results.  This plan outlines specific objectives that the employee must reach in no more than three months.  Employees who fail are candidates for termination of employment.

Health of Organization (HOO)
  


By the end of February, 3M leaders have a snapshot of all employees, succession plans for vacancies in key positions and a grasp of other human resource trends.  At HOO meetings, the heads of each major line and staff organization present their MTR conclusions to their bosses for approval.  HOOs also afford the most senior 3M executives the opportunity to ensure the company has the people strategies in place to support 3M's business.

In reality, the HOO is not a single meeting but a series of meetings that roll up the recommendations and data at ever-higher levels.  This roll up begins in March with an HOO at the Country, Area, Business and Staff unit level.   In April, the results are consolidated at the International, Market Center and Staff Function level.  The annual HOO process concludes with the Corporate Review and communication of those results to the Board of Directors in May.  The corporation then conducts quarterly follow-up meetings that track progress with the Top Contributor, Lower Contributor and High Potential groups.

Performance Management and Retention

3M's vice president for human resources directly links the company's performance management processes to retention that tops industry benchmarks(particularly the processes that deliberately consider employees for advancement and broadening.  She believes the present generation of employees stay with companies that help manage careers, offer diverse work experiences, but also offer stability.  In this regard, employees consistently rate 3M very high for "good careers" and "challenging work."  Many cite 3M's approach to managing careers as the deciding factor for remaining with the company.

When it comes to creating this winning climate at 3M, the same vice president for human resources is quick to acknowledge the most important factor for retention(the first-line supervisor.  As a result, 3M's Human Resources organization is improving supervisor training both quantitatively and qualitatively.  For example, supervisors receive 23 hours and individual employees receive 15 hours of training related to seeking, receiving, giving and using feedback alone.  Supervisors are trained in other skills, as well, with the aim of connecting with employees from the first day the walk into the company.  The goal was and continues to be supervisors that effectively communicate what 3M offers and who manage to individual goals in a way that motivates, stretches, improves and rewards every employee.

A Climate of Innovation

3M markets rise and fall, but this exceptionally entrepreneurial giant keeps inventing its way forward.








—Syndicated Columnist Tom Peters










January 2, 1994
While researching material for their book, Built to Last, James Collins and Jerry Porras asked Bill Hewlett, of Hewlett-Packard fame, what company he greatly admired as a role model.  His answer:  “3M.  No doubt about it. You never know what they’re going to come up with next.”
  Other business executives agree.  In the 2001 Executive Omnibus Survey conducted by Research Strategies Corporation, 92 percent of U.S. business leaders said that 3M has been successful in achieving a reputation of innovation.  A majority of those same leaders believed that 3M’s reputation for innovation make it likely that customers will do business with the company again.

Indeed, innovation is perhaps the most widely offered characteristic of 3M and one of seven “key messages” the corporation want people to know about themselves.  Innovation at 3M, however, is far more than just a public relations success.  It is something that leaders and employees cultivate at the corporate and individual level.  From top to bottom, innovation is inextricably woven into the fabric of the company’s vision, financial goals, research and employee development.

A Vision for Innovation


3M clearly values its heritage of innovation.  Its corporate vision is simply:  “To be the most innovative enterprise and the preferred supplier.”
  Their codified customer goal is to “promise innovative, quality products and services that make your life easier and better from a company you can trust.”
  Ask 3M executives what makes the company different and they’re likely to reply with the corporation’s encouraged response:  “A culture that fosters innovation to meet the needs of customers, employees, investors and society.”
 

Innovation and the Bottom Line

In addition to making the idea of innovation the centerpiece of its articulated vision, promise and culture, 3M has made innovation a unique part of its bottom line.  For years, the company expected its business units to generate 25 percent of annual sales from new products and services introduced in the previous 5 years.
  Business units were so successful, that in 1993, 3M changed that goal to achieving 30 percent of its annual worldwide sales from products introduced in the last 4 years.  By 1996, the company had succeeded in achieving even that goal.

While stretch goals, such as 3M’s 30 percent policy, pull business units toward innovation, the company consistently pushes innovation with funding for research and development, as well.  3M pours over a billion dollars into research and development every year accounting for almost seven percent of its annual revenue.
  Some of that spending is disbursed in a way that fosters innovation at the grass roots level.  The GENESIS, DISCOVER and ALPHA programs lie at the heart of those targeted disbursements.

GENESIS is a 3M program designed to encourage growth by promoting technical innovation.  The program provides startup funding for ideas that are not currently part of planned business unit activities.  Normally, the ideas must show the potential to lead to significant new businesses or technologies, or processes that will broadly assist many laboratories across 3M.  In addition, the ideas should already have matured to a point where teams have demonstrated their feasibility.  

The GENESIS program distributes funds annually.  Project teams electronically submit applications throughout the year and, in November, a technical committee announces awards for the following calendar year.  In evaluating the applications, the committee uses the following criteria:

1. Is the idea innovative, unique, novel, valuable, and patentable?

2. If successful, would the program give 3M a competitive advantage?

3. Does the program have broad application and significant potential?

4. Is the plan well structured?  Is it well thought out?

5. Will the program transfer well to other laboratories?

6. Does the program have a high probability of technical and business success?

After the awards are announced, winning project teams are responsible for the grants and are given wide latitude to spend in the manner they see fit.

The DISCOVER program grants funds to quickly provide proof-of-concept demonstrations for high-value ideas.  Employees electronically submit short written proposals describing the materials, equipment, support and time required for their proof-of-concepts.  A technical panel evaluates the proposals according to the same criteria used for GENESIS grants. Unlike GENESIS, however, the panel approves funding immediately in amounts up to $15,000 per quarter.

ALPHA is a global program that provides seed money to any employee with an idea and  plan to generate business, in addition to ideas to improve 3M’s quality, effectiveness or efficiency.  Corporate executives created ALPHA to reinforce innovation at every level in the company.  They particularly seek programs that improve efficiency and productivity.  Every year, employees receive an average of five grants.

Taken together, GENESIS, DISCOVER and ALPHA are programs that communicate 3M’s financial commitment to innovation.  Innovation, however, requires more than money. It also requires an environment that nurtures employees’ creative impulses.

The Fifteen Percent Rule

3M encourages its researchers to spend fifteen percent of their time on product-related research projects of their own choosing.  The policy is the ultimate commitment to empowering and trusting employees to innovate profitably for the company.  While some companies would balk at “unstructured” time for their employees, the fifteen percent rule has led to some of 3M’s most successful products.  For example, researcher Art Fry worked under cover of the rule to develop a product that his management believed held little commercial promise.  The result, of course, was the Post-it Note.
  Appendix B tells the details of Art Fry’s story, as well as the  stories of other employees who successfully innovated. 

Equipping Through Education

Having cultivated a culture that is powered by innovation, 3M is a big believer in education for its employees.  Continuing education not only fosters innovation, but product excellence and employee loyalty, as well.  

3M reimburses its employees for 100 percent of the tuition, registration, laboratory and miscellaneous fees associated with coursework supporting job competence.  The policy embraces work at any accredited college, business school or institute.  With approval, employees may also start full degree programs in accounting, business administration, chemistry, computer science, engineering, marketing and physics.  As long as the coursework does not interfere with job responsibilities, 3M will reimburse up to nine credit hours per semester or quarter.  For additional incentive, the company increases an employees salary once the degree program is completed.

The Total Climate for Innovation

3M is clearly committed to a climate of innovation.  All the elements of the climate are there:  a vision and a customer promise that focuses the corporation; financial goals that tie innovation to the bottom line in a powerful way; generous R&D funding at the program and the individual level; the freedom to innovate according to personal “creative moments;” and education to better equip employees for innovation.  The recipe has worked for decades and on 8 April 2002 it brought 3M’s CEO to the New York Stock Exchange.  There he rang the bell to start trading and to commemorate 3M’s one hundredth anniversary(a milestone that only three percent of U.S companies will ever see.

Patriots Without Uniforms

We join all Americans in mourning the victims of the terrorist attacks against our country on Tuesday and our thoughts and sentiments are with them and their families.









—Jim McNerney, CEO, 3M










September 17, 2001

In the aftermath of the terrorist attacks in New York City, Washington D.C. and Pennsylvania, 3M joined its corporate colleagues in supporting the Nation’s response.  Without headlines or fanfare, Corporate America sent its services and products forward.


By the end of September, 3M’s $1.2M in donations to rescue workers, health professionals and the injured included:

1. 65,000 3M Particulate Respirators

2. 2,000 inhalers

3. 1,100 roles of 3M Vetrap Bandaging Tape

4. 48,000 bottles of 3M Avagard Instant Hand Antiseptic

5. Vials of Norflex for treating muscle spasms and back pain

In addition to care at “ground zero,” other 3M employees from the Telecom Access Products Division provided 24-hour support to Verizon Communications technicians.  This team restored the telephone circuits required to reopen the New York Stock Exchange by 17 September.

Nor was 3M’s response limited to donation of its products and services.  Employees and retirees around the world privately gave more than $564,000 to three relief agencies(gifts that the 3M Foundation would eventually match up to $500,000.

Across the country, Corporate America responded as patriots during difficult times. 

Recommendations for the Department of Defense

Introduction


The mission of Corporate America is quite distinct from that of the Department of Defense (DOD).  Business executives labor to maximize profits, market share, and cash flow, while the uniformed Services work to optimize national security.  Still, both involve large, multi-functioned organizations employing means to achieve specified ends.  Both value efficient use of scarce resources, organizations aligned to stated objectives, and organizational agility.


This chapter draws out lessons for the DOD from earlier chapters describing select practices at 3M.  These lessons underpin recommendations for the DOD, in so far as one can realistically import them outside the corporate context.  The defense community will no doubt discover that Federal regulations, combat prerogatives, a “fuzzy” bottom line for results, and other distinguishing defense traits will challenge anybody attempting to model corporate lessons in a warrior culture.  Nevertheless, the fact remains that Corporate America leads the world economy.  Their large corporations are increasingly efficient, effective and agile(all adjectives that the DOD hopes will describe its own practices. 

Specific Recommendations

1. Align the DOD with clearly articulated initiatives and goals.  

Background:  Employees at 3M widely acknowledge that their corporation was far too decentralized and unable to “fire on all cylinders”(even as it continued to earn profits.  This changed when a new CEO mandated more centralized control around a more narrowly defined set of initiatives and goals.  He pointed the corporation at Sourcing, Indirect Costs, 

e-Productivity, 3M Acceleration and Six Sigma.  In response, 3M’s employees began to pursue projects aligned with that set.  They deferred work that was unrelated.  The organization shifted to priorities by which it sensed its senior leadership would now measure them by.  The organization began to see rapid improvement.  This year, 3M surprised Wall Street with first quarter results that exceeded expectations.  Amidst an economic slow down, the company beat last year’s numbers with earnings at the high range of estimates.  3M’s senior vice president and chief financial officer credited the results to accelerated benefits from “Six Sigma, indirect cost reduction and other 3M initiatives which are driving stronger operational excellence across the company and fundamentally improving our competitive position."
  In other words, 3M rallied around their CEO’s five initiatives with measurable and positive effect.

Discussion:  Without doubt, the DOD faces stiff challenges when it comes to aligning the broader organization with unifying initiatives.  As alluded to earlier, it has no readily measured bottom line except the periodic war it must win.  In addition, the DOD is huge by comparison to 3M and more diverse in its cultures and competencies.  However, the same things that make organizational alignment difficult, also make it necessary.  The DOD would greatly benefit from internally aligning its members with well-articulated initiatives.  Clear initiatives would help the organization prioritize scarce resources.  They would signal to leaders what was on the mind of their Department and Service secretaries(and foster results if it were equally clear that their bosses would resource and measure performance commensurate to success with the initiatives.  Most importantly, organizational alignment empowers the members down the chain(at the bottom of the chain if completely successful(to work the Department’s key issues.
2. Leverage the DOD’s size and reach to achieve procurement efficiencies.

Background:  3M buys over $7B in raw materials, services, equipment and supplies.  Under their Sourcing initiative the company is collectively working and on track to save $500M by the end of 2002.  Significantly, the savings will not accrue from discontinued purchases, but from better terms for continued spending.  3M will garner those better terms and prices by leveraging their size across markets to:  (1) pool purchases for volume discounts, (2) find the most reputable suppliers, and (3) reduce the number of different specifications for like products.  The corporation’s approach to the strategy includes Global Commodity Management Teams that synchronize 3M’s purchases around the world, accurately collect historical spend data, and work to save through overseas suppliers.

Discussion:  In a 2000 survey of the nation’s 250 largest corporate purchasing operations, Purchasing Magazine found that corporate executives believed they were optimizing only 57 percent of their procurement spending.
  It’s a fair bet, then, that the DOD probably leverages a smaller percentage.  Federal regulations, decentralized spending authorities, and different Service systems all conspire against centralized spending strategies.  Where legal and feasible, however, the DOD should consider the same actions that corporate leaders are now beginning to launch.  These might include:


1. Global spend management teams that help synchronize DOD spending for like goods and services across Services

2. Centralization of spend authority at levels that can effectively orchestrate the DOD’s procurement activities

3. Automation of spend data collection to better foster analysis of spending trends and opportunities for savings

4. Business with overseas suppliers when practical

3. Attack “indirect costs” across the DOD.

Background:  At 3M, indirect costs are expenses for commodities and services that never become part of a 3M product or the company’s capital base.  Among other things, these expenses include travel, maintenance, utilities, advertising and administrative supplies.  Almost $4B of 3M’s $7B procurement spending falls in the indirect category and, over the years, indirect spending traditionally increased at the same rate as sales(a trend that 3M declared war on with its Indirect Costs initiative.  Through that initiative, 3M reduced indirect spending by $500M in 2001 compared to 2000.  They approached the initiative through cross-functional Indirect Cost Reduction teams.

Discussion:  While the DOD can claim its own successes in reducing indirect costs, those successes were narrowly targeted and probably not the result of a comprehensive look at detailed, lower-echelon procurement lines across the DOD.  If it were to adopt 3M’s approach, the DOD would stand up Indirect Cost Reduction teams that specialize in reducing expenses for distinct categories of spend.  These categories might embrace such categories as Admin Supplies, Travel and Relocation, Utilities, and Facility Maintenance.  Whatever their focus, each team is made up of experts from different functional organization.  For example, at the base level a team tackling facility maintenance might have members from civil engineering, finance, operations, security and others specialties, as appropriate.  Team members would collectively  report to budget authorities with recommendations to save money. 

4. Invest smartly in e-Productivity.

Background:  3M’s e-Productivity initiative is about using electronic technology, such as electronic data interchange and the Internet, to improve both effectiveness and efficiency.  The company is mindful, however, that it doesn’t introduce information technologies for the sake of information technologies.  Corporate leaders commit resources only where there is a clear and measurable return on investment.  3M recently grouped their most viable candidates into four “Super Es” called Online Order Entry, Supplier Managed Inventory, e-Auctions and e-Travel.

Discussion: The DOD recognizes the utility of e-Productivity in the broadest sense.  Expounding on the virtues of electronic tools would reveal nothing new for our leaders.  Instead, this recommendation highlights 3M’s highest-priority applications for its e-Productivity initiative.  Implementing these applications across the DOD would lead to a DOD that:

1. Automates its purchases from the point of initial order to receipt of goods and services.  Smart systems would acknowledge each purchasing action and track orders without human intervention.  Other systems would check inventories, plan for delivery dates and transfer payment.  Such an automated cycle could dramatically reduce the time and resources that the DOD currently invests in procurement.

2. Allows key suppliers or logistic centers to see their customers’ internal planning data.  The suppliers and logistic personnel then manage the DOD’s inventories with greater efficiency.  The partnership starts with the minimum and maximum inventory that suppliers can store at select DOD facilities.  Consumers then give the suppliers access to consumption schedules days, weeks or months in advance.  At 3M, this access was often granted through electronic interfaces.  Since the suppliers and logisticians better understand the materials they are providing, the can successfully plan.  This translates to lower inventories, reductions in overtime for emergencies, and better vendor relations.

3. Judiciously uses e-Auctions for appropriate spend categories.  In this context, the e-Auction is a virtual auction where competitors bid electronically to sell goods and services to the DOD.  Corporate America is finding it to be extremely powerful in its ability to clearly communicate requirements, secure the best business terms and dramatically reduce the costs of the acquisition process.

4. Conducts all aspects of travel on-line.  By automating reservations, bookings, and reimbursement, Corporate America has already shown that the DOD would reduce travel costs, increase business with preferred suppliers, speed expense reimbursement and dramatically increase employee satisfaction.

5. Release the power of a common organizational approach to change management.

Background:  Six Sigma is 3M’s number one initiative.  It is a change management discipline that engages the entire company to pursue common corporate goals through a common problem solving process.  At 3M, almost one percent of its 75,000 employees are full-time Six Sigma change agents.  They are drawn from the pool of people with the highest performance ratings and career potential.  Bearing titles, such as Black Belts and Champions, these agents lead over a 1,000 projects that are aligned with three corporate-wide objectives:  accelerate growth, improve productivity and increase cash flow.  In addition to delivering some $250M in operating margin over 2002, Six Sigma is helping transform the way 3M manages change and pursues improvement.

Discussion:  There’s no question that change management disciplines, such as Six Sigma, can promote positive change in the DOD.  Change management disciplines unite organizations through common lexicons and shared change strategies.  They also create a network dedicated to effecting change across different functional stove pipes.  In essence, Six Sigma, Lean Thinking, Balanced Scorecard and other change disciplines are really nothing more than tools for organizations that strive to harness grass-root talent, energy and commitment to the vision and direction of leaders.


The fundamental question for the DOD, is whether it could create the conditions required for success.  3M’s success with Six Sigma is inextricably linked to avid, almost fanatical, support for the effort from every leader at every level.  It banks heavily on dedicated Six Sigma resources in every functional organization.  It thrives in the wake of committed training for every employee.  In the words of its CEO, Six Sigma is quite frankly the way 3M will operate its company over time.  

It’s unlikely the DOD could replicate 3M’s success if it simultaneously launched Six Sigma across all Services and Departments.  The demand for resources and communication would be daunting.  A more practical course might be to demonstrate the discipline on a smaller scale(an Air Force wing, Army brigade, or Navy battle group, for example.  Such a demonstration would highlight how to modify the Six Sigma template to best suit the defense environment.  It would also offer evidence of success for military personnel who, even to this day, are gun shy of past quality programs gone awry.

6. Institutionalize programs to improve the lower tier of performers.

Background:  As with the DOD, 3M’s performance management system is designed to find and develop its top talent.  Both institutions enforce quotas for the highest performance categories and conduct forums designed to foster discussion around how top performers are used.  Unlike the DOD, however, 3M recently formalized quotas for its lower-tier performers.  Its supervisors must identify their lowest performing ten percent.  The corporation then approaches those employees with plans to help improve performance.  Those plans include written goals, feedback and formal reviews.  

Discussion:  Arguably, good commanders and supervisors should already strive to improve performance for all personnel.  For many, however, that translates to managing the “unsatisfactory” performers who run afoul of standards and regulations, while vectoring top performers toward the mission.  Some leaders and supervisors struggle to confront “satisfactory” performers in the lower performance tiers with the bad news stratification brings.  The effect is that employees, in that group, often get their first real feedback when promotions stop.   


Most DOD employees want to succeed and view improvement in a positive light.  In those instances, honest feedback for those employees rated as lower performers will likely lead to improvement.  The end result could well be employees that are more productive and more loyal to the institution that made them more effective.

7. Encourage and develop a DOD environment conducive to collaborative teaming.

Background:  The military differs from the commercial sector in that the uniformed services not only have a well-established chain of command on paper, they use it faithfully.  Across the Department of Defense, it is common to see decision makers systematically push issues up parallel organizational chains where they eventually clash for resolution at the points at which the chains intersect.  Certainly the DOD can and does stray from this model, but as a matter of degree, the military works through permanently standing organizations and reporting relationships designed to render decisions in core competencies.  This is especially true in peacetime.  Whereas hostilities lead to ad hoc combat teaming arrangements such as joint task forces or air expeditionary forces, peacetime inevitably marks the return to organizations specialized in regional readiness or Title X imperatives to organize, train and equip.  This retreat to peacetime "stovepipes" makes it difficult to foster improvements across different DOD organizations.   Personnel in each stovepipe are ill-equipped to help their decision makers understand the perspective of other organizations(their proposed solutions are too narrow.  In addition, a few issues that effect many organizations aren't deemed important enough to warrant the attention of the decision makers who bridge the organizations.  As a result, many issues fester without progress or resolution.

Generally speaking, Corporate America works differently across its organizations.  Although assigned to standing organizations, company employees move fluidly around the corporation to resolve issues and improve processes.  Day-to-day, collaborative teams spring up around specific issues only to disband the next.  These teams organize at every level(often times at levels below traditional decision making positions.  Team members exchange information, trade perspectives and evaluate solutions that are often implemented without formal intervention from bosses.  As a result, the best corporations are as likely to grow due to pressure from the bottom of the organizational charts as they are from pressure at the top.

Two forces lead Corporate America to ad hoc, but effective collaboration(a very measurable bottom line and outstanding communication networks.  With respect to the first, corporations receive instant feedback in the form of cost and revenue figures.  Employees are rewarded for improving those figures at their respective level.  They are motivated to wring out savings or sales through all available partnerships and joint efforts.  Advanced communication networks further power this cultural drive for improvement.  In five minutes (and from their desks), employees can schedule a meeting with people around the world, reserve VTC gear and rooms in another country, pull a database from yet another country, and distribute the data and presentation material in real time during the meeting that ensues.  In addition, network servers push business data from around the world into global data warehouses.  Employees readily access these central data repositories to mine important developments, truths and trends about corporate operations.  The shared data bridges organizational boundaries and helps focus employees on the essential tasks at hand.

Discussion:  Most DOD organizations lack the measurable fiscal bottom line of Corporate America.  Even where costs are measured, the military culture biases personnel to maximize mission capability within a given budget, rather than minimizing the budget while holding mission capability constant.  Still, the DOD could benefit by creating a climate where its organizations more effectively teamed at lower levels.  If one believes that the experts most qualified to solve some of the DOD's toughest challenges sit down the chain vice up, why not deliberately sow an environment where those personnel are empowered and equipped for the task?  To do so, the DOD would have to explicitly encourage spontaneous teaming where smart.  Otherwise, the inertia of the military culture will preclude it.  In addition, the average DOD employee has access to only a fraction of the commercial sector's networking capability on their desk.  Investment in networks that more readily communicate and share information with the broader community would pay off big dividends in a more collaborative DOD.

8. Incentivize efficiency.

Background:  3M employees are organizationally motivated to improve efficiency and reduce spending.  Corporate leaders evaluate their business units in terms of costs balanced against revenues.  The same leaders rank their employees according to how well they contribute to revenues and foster efficiency.  As a result, the entire corporate organization is incentivized and rewarded for performance at the fiscal bottom line.  Under those circumstances, Corporate America has earned a reputation for being more efficient than non-profit organizations such as the Federal government.


Given the DOD’s strengths with leadership, however, it is not impossible to visualize defense employees similarly focused on efficiency.  If DOD leaders made the decision to more aggressively evaluate their organizations and people against criteria of efficiency, then the DOD would begin to lean in that direction.  It is unlikely, though, that the DOD would approach efficiencies on the order seen in Corporate America.  If for no other reason than that corporate organizations are clear on one point that the DOD is not(savings accrued from efficiency measures are a war chest for future improvements and growth.  

3M plows its savings, improved cash flow and greater working capital back into itself.  In this way, the company receives a direct and instant return for its belt tightening and improved processes.  Whether real or misperceived, employees at most DOD levels, believe the same return only occurs for organizational levels up the chain.  They are convinced that belt tightening and improved processes puts funding into somebody else’s coffers.

The perceived one-way street for accrued savings leads to the all too familiar dysfunction:  DOD organizations work to spend every dime of their allocated budgets in fear that they’ll get less the next time if they don’t.  The same organizations are even dissuaded from pursuing process improvements that would make smaller budgets painless.  Why risk new processes and the rough edges they introduce, when the old processes work and are properly funded?

While current Federal laws and regulations make it difficult, the DOD would more powerfully embrace efficiency if Congress would give them greater latitude to reallocate savings to meet critical needs.  The action would allow the DOD to tackle some unfunded requirements internally vice having to throw the bill to Congress at the end of the fiscal year.  More importantly, the lower echelons of the DOD might be instantly motivated to search out “fat” in order to recoup funds for smarter spending.  

9. Don’t mistake corporate warfare for military combat, but don’t overlook it either. 

Background:  Every day, corporations battle each other for market share and competitive advantage.  However, nobody dies.  There is no physical violence.  In other words, corporate warfare is distinctly different from military warfare.  Not entirely different, however.  Both Corporate America and the DOD seek to strategically plan, create agile teams at the operational level to better exploit “field” opportunities, and win tactically when those opportunities lead to head-to-head competition.  As a result, many of the lessons from Corporate America aren’t just relevant to business efficiency in the DOD, they may also be relevant to combat.  The DOD should continue to consider corporate experience with that in mind.  In doing so, it may broaden its perspective by cross referencing business techniques with combat.  For example:

1. The corporate notion of collaborative teaming has direct applications to emerging network-centric warfare concepts.  Combat forces should no longer fight with only the expertise under their command and the intelligence from organic sources.  Linking different weapons systems and collectors in real-time communications will lead warfighters to optimize combat effectiveness in much the same way that corporations optimize their business transactions.  The manner in which Corporate America architects its collaborative networks has direct application to the military theater, and should be investigated, as such. 

2. Change management disciplines such as Six Sigma could also have direct application to warfighting beyond peacetime efficiency.  Imagine a military strategy that is not only flowed to subordinate tasks, but analyzed in terms of key inputs, desired outputs and operational data.  While no one should fool themselves into believing they could reduce combat decisions to a science, many strategic and operational decisions are made by the “gut” rather than by relevant and obtainable data.  When DOD decision makers pursue that data within the framework of a common lexicon for objectives, success criteria, priorities and combat processes, their decisions could dramatically improve.  As with the business world, there are two substantial challenges with such an approach.  First, acquiring the right data at the right time and second, bridging different DOD cultures with a single approach to collaborative decisions.

Ideas along these lines could generate any number of independent papers and analyses.  The key point, again, is to remain mindful that a successful practice in peacetime Corporate America may be relevant to more than the peacetime military.  Commercial practices may actually help sharpen the exercise of military force.

Appendix A

Recognition During 2001 and Early 2002

2001 Rankings and Recognition

Rankings


CityBusiness ranks 3M as the top technology company in Minnesota based on revenue; following 3M are Medtronic, ASC Telecommunications, Pentair, Bemis and Imation. 

Chief Executive Officer magazine lists 3M as one of the top five companies in the nation with the "Best Board of Directors;" 3M gets high marks for its "user-friendly attitude toward investor relations and communications" and its easy-to-understand proxy statement. 

3M ranks 1st in a list of Minnesota-based patent holders with a total of 1,898 patents granted from 1996 to 2000; IBM ranks 2nd with 745 patents granted during the same time period. 

3M ranks 3rd in a BrandPower (conducted by Corporate Branding LLC) study of 34 leading companies in the pharmaceutical industry; Johnson & Johnson ranked 1st, followed by Procter & Gamble. 

The Business Week Global 1000 ranks 3M at 93 this year, up from a ranking of 163 in 2000 (based on market value); 3M ranks 54th among U.S. companies. 


Forbes magazine lists "The Forbes 500s Ranking of Top U.S. Companies" -- 3M ranks 118th in sales, 64th in profits, 223rd in assets and 56th in market value. In a composite ranking -- the Super 100 -- which combines these four measures, 3M ranks 80th.

In FORTUNE magazine's Fortune 500 list, 3M ranked 118th among the top 500 companies in the nation.

FORTUNE magazine published its annual survey of the "50 Most Coveted Employers" which polls MBA students at 35 schools; 3M ranks 19th.

CityBusiness magazine ranks the top 100 public companies in Minnesota; 3M ranks 5th (behind Target Corp., Supervalu Inc., UnitedHealth Group, and U.S. Bancorp.

The Star Tribune does a 10-year comparison of Minnesota's top 10 corporate giants -- in 1991, 3M was 2nd (behind Dayton Hudson) with $13.3 billion in revenue; in 2000, 3M was 4th (behind Target Corp., Supervalu Inc. and UnitedHealth Group) with $16.7 billion in revenue.

The Pioneer Press 100 looks at the top 100 Minnesota publicly held companies ranked by market value -- 3M ranks 2nd with $42 billion in market value and fourth in revenue.

The Business Week Fifty ranks the top companies of the S&P 500 -- 3M ranks 216th overall, 58th for market value, 110th for sales and 58th for profits.

In FORTUNE magazine's list of the world's most-admired companies, 3M ranked second in the industry category "scientific, photo and control equipment."

International Science Yearbook 2001, published by Cahners Scientific Group, named 3M first among the 25 most socially responsible industrial companies; 3M also ranked 2nd on a list of 25 of the world's most-admired industrial companies.

The Pioneer Press 100 Quarterly Review ranks Minnesota's most valuable companies (based on percentage stock change from end of first quarter 2000 to end of fourth quarter 2000): 3M ranks 8th with a 32.2 percent increase.

Recognition


The Minnesota High Tech Association and Minnesota Technology Inc. recently recognized the Pharmaceutical Division as one of the leaders in life sciences innovation during its second-annual "Tekne" awards ceremony. 

Sam Smith and Patsy Sherman, co-inventors of Scotchgard(TM) Protection Soil and Stain Repellent, were inducted into the "National Inventors Hall of Fame," the world's foremost organization dedicated to commemorating the spirit of invention; the two 3M scientists join the ranks of Alexander Graham Bell, the Wright Brothers and Walt Disney, among the 158 honorees, thus far, and will earn a permanent exhibit at the organization's museum in Akron, Ohio. 

The Wisconsin Department of Work Force Development recognized 3M as one of the state's 15 most progressive employers; the company was lauded for employee retention, being supportive of family, training and work force diversity, among other areas. 

Worth magazine named James McNerney, Jr. as one of the nation's top 50 chief executives -- the article highlights CEOs who have the "foresight, judgement and competitive juice to make their investors happy.


Early 2002 Rankings and Recognition

Rankings


FORTUNE magazine ranked 3M 33rd in its "Investor's Guide 2002," which lists the 100 best companies to invest in. Factors included "market value added," "economic value added," "future growth value," among other criteria. 

3M is listed among FORTUNE magazine's "America's Most Admired Companies" list. 3M ranks first in the "Scientific, Photo, Control Equipment Category." The overall score is based on eight key attributes of reputation. 

According to the Wall Street Journal (WSJ), 3M ranks 44th in a list of the "100 Biggest Companies" ranked by year-end 2001 market capitalization. The WSJ also ranked 3M 15th among 30 companies ranked on five-year average compound annual returns through year-end 2001. 

According to Harris Interactive Inc., an online market research firm, and the Reputation Institute, a New York research group, 3M ranked 10th among 60 global companies for having the best reputation. The survey examined how key stakeholders perceive companies based on 20 attributes, including social responsibility and corporate citizenship. 

Recognition


The Points of Light Foundation has recognized 3M and five other companies for their contributions and commitment to developing effective volunteer programs with an "Excellence in Corporate Community Service" award. In 2001, the company donated more than $47 million to educational and charitable institutions, and encouraged its employees to participate in Habitat for Humanity, the Science Training Encouragement Program (STEP), MATHCOUNTS, Visiting Wizards, and many other volunteer programs. 

Two 3M chemists -- Patsy Sherman and Sam Smith who are credited with developing Scotchgard(TM) Protection -- were inducted into the National Inventors Hall of Fame. The duo joins such influential figures as Alexander Graham Bell and the Wright Brothers, among the 158 honorees inducted thus far.


Appendix B

Innovation Chronicles

Dick Drew and the Invention of Masking Tape

Dick Drew played a pivotal role in 3M's early years. He created and launched several signature 3M products, and his approach to new-product development has guided 3M innovators ever since. His influence on the company is matched only by William L. McKnight and a few others.


          Drew's development of the first masking tape is an example of his extraordinary gift for solving customer problems. In the early 1920s, 3M manufactured and sold abrasives. One afternoon, Drew wanted to test a new batch of sandpaper, so he visited an auto body shop in St. Paul, Minn. When he entered the shop, he heard a group of workers cursing vehemently. He asked about the problem.


          Two-tone cars were popular then, but the effect required workers to mask certain parts of the auto body using a combination of heavy adhesive tape and butcher paper. After the paint dried, workers removed the tape – and often peeled away part of the new paint. Their labor was undone, and costs mounted for the customer.

          Drew watched as the workers began to touch up the flawed paint. He could have seen this as an opportunity to sell more sandpaper, but realized that what the customer really needed was a tape with less aggressive adhesive. (A half-century later, the value of a less aggressive adhesive would be seen in another 3M product, the Post-it® Note.) Drew also realized that 3M already had several of the elements of tape making at its disposal. Sandpaper required a backing, an adhesive and an abrasive mineral. Hold the mineral and you have an adhesive tape.


          Drew took his idea back to the lab. He began a long and frustrating quest for the right combination of materials to create what would become the world's first tape specifically designed for masking. Drew wrestled with the adhesive and, especially, the backing. After some time, then-President McKnight told Drew to drop the project and get back to work on improving sandpaper.


          Drew agreed – for about 24 hours. Then he thought of a new way to handle the backings and went back to the lab. He threw himself into the task with renewed enthusiasm and without concern for McKnight's direction. In the middle of an experiment, a door opened and McKnight entered the lab. He looked at Drew, noted the experiment and continued walking. 


          Drew finally hit on the right combination of materials, and he asked McKnight to approve funding for a paper making machine needed to manufacture the new tape. McKnight considered the proposal, but demurred. Rather than give up, Drew simply applied his talent for innovation. In his capacity as a researcher, he had authority to approve purchases of up to $100; he began writing a flurry of $99 purchase orders and later confessed his strategy to McKnight while he was showing him the new machine. 


          There's no record of McKnight's reaction, except that Drew continued to work for 3M. 

          The non-exchange between McKnight and Drew in the lab, followed by Drew's openly insubordinate purchase of the papermaker, have echoed through 3M's research operations ever since. Together, they set forth a clear ethic for managers: If you have the right person on the right project, and they are absolutely dedicated to finding a solution – leave them alone. Tolerate their initiative and trust them.

The development of masking tape also established a code of behavior among 3M researchers: If you are convinced that you are doing the right thing, go ahead. Don't worry too much about the consequences; it is better to ask for forgiveness than permission.


          The rest of the story is business history. Drew eventually launched the world's first masking tape. That single product has evolved into 3M's extensive and market-leading line of over 700 tapes for medical, electrical, construction and dozens of other applications. And the complaint of those auto body workers has been answered. Thanks to Drew's intuition and perseverance, generations of professional and amateur painters have been able to find less frustration and more satisfaction in their labors.

Patsy Sherman and the Discovery of Scotchgard™ Fabric Protector

Fluorochemical technology contributes to a broad array of 3M's modern day products and processes. So it may be difficult to believe that, once upon a time, 3M was all but stumped by the challenge of how to create a successful new product from fluorochemicals.


          That challenge was met by Patsy Sherman, a young chemical researcher who joined 3M in 1952. Sherman was assigned to work on a project to develop a rubber material that would resist deterioration from jet aircraft fuels. As is often the case with innovative breakthroughs, Sherman failed to solve the problem assigned to her, but discovered, instead, a whole new way to put fluorochemical compounds to use.


          It all began with the careful attention paid by Sherman to a seemingly trivial accident. In 1953, an assistant in Sherman's lab spilled some drops of an experimental compound on her new tennis shoes. The assistant was merely annoyed by her inability to clean off the drops – soap, alcohol and other solvents were of no avail.


          But Sherman was fascinated by the amazing resiliency of the experimental compound. With the help of fellow 3M chemist Sam Smith, Sherman began to conceive of an idea that seemed unthinkable at the time – the development of a fluorochemical polymer that could actually repel oil and water from fabrics. They set to work to enhance the liquid repellency of the experimental compound, as well as to reduce its cost.


          In 1956, as a result of the joint research of Sherman and Smith, the Scotchgard™ Protector was launched in the marketplace. The unarticulated need of customers for a versatile fabric and material protector had been articulated – and satisfied – at last. The broad line of successful Scotchgard™ brand products was under way.


          And the Scotchgard™ brand has remained the market leader ever since – though 3M has never ceased to make innovative improvements in the product line. Fittingly, it was Smith's son, Richard – following in his father's footsteps as a 3M researcher – who enhanced the environmental performance of Scotchgard™ brand products.


          Quite literally, the discovery of the Scotchgard protector stemmed from an accident. This led many to observe that 3M had a seeming knack of stumbling onto new products. But as 3M executive Richard P. Carlton wryly and wisely observed, "You can't stumble if you're not in motion."


            As for Sherman, her subsequent career at 3M was one of constant innovative motion. She eventually became manager of 3M Technical Development, and established a continuing technical education program for 3M technical employees. She retired in 1992.
          Through all her success, Sherman has retained her appreciation for the role of the unexpected in innovation. "How many great discoveries," she once asked, "would never have occurred were it not for accidents?"

Art Fry and the Invention of Post-it® Notes


The Post-it® Note is one of the best known of all 3M products. It is used by loyal customers all over the world, many of whom declare that they can't imagine how they ever got along before Post-it® Notes were invented. 


        It's equally difficult to imagine a time when 3M was struggling to find a use for the repositionable adhesive that makes Post-it® Notes so versatile. But that was precisely the case back in the early 1970s – before a team of tenacious innovators at 3M created the product that permanently changed the way we communicate.


          3M research scientist Dr. Spence Silver first developed the technology in 1968, while looking for ways to improve the acrylate adhesives that 3M uses in many of its tapes. In a classic case of innovative serendipity, Silver found something quite remarkably different from what he was originally looking for. 


          It was an adhesive that formed itself into tiny spheres with a diameter of a paper fiber. The spheres would not dissolve, could not be melted and were very sticky individually. But because they made only intermittent contact, they did not stick very strongly when coated onto tape backings.


          Silver knew that he had invented a highly unusual new adhesive. Now the challenge was: What to do with it? For the next five years, Silver gave seminars and buttonholed individual 3Mers, extolling the potential of this new adhesive and showing samples of it in spray-can form and as a bulletin board.


         At last, Silver found a powerful ally in Geoff Nicholson, who joined the former Commercial Tape Division in 1973. A mere two days after Nicholson began his job as new products development manager, Silver seized the initiative and made a presentation on his adhesive. Nicholson was convinced of its importance and became a champion of its use in products such as bulletin boards in the form of tiles and tapes.


         But the ultimate product niche was discovered by Art Fry, a new-product development researcher who had attended one of Silver's seminars and was intrigued by the strange adhesive. Fry's intense curiosity – and penchant for practical solutions – went back to his days growing up in a small Iowa town, where he would turn spare lumber into custom-designed toboggans that sailed over the winter snows.


         Many 3Mers know the famous story of how Fry came upon the Post-it® Note concept out of frustration at how his scrap paper bookmarks kept falling out of his church choir hymnal. In a moment of pure "Eureka," Fry realized that Silver's adhesive could make for a wonderfully reliable bookmark. The broader concept of the Post-it® Note soon followed, along with paper tapes and labels using Silver's adhesive.


         But there remained skeptics within 3M as attempts were made to launch this new product. Engineering and production people told Fry that Post-it® Notes would pose considerable processing measurement and coating difficulties and would create much waste. Fry's response demonstrated the approach of the true innovator: "I said, 'Really, that is great news! If it were easy, then anyone could do it. If it really is as tough as you say, then 3M is the company that can do it.' "


          And, of course, there was the market research which is extremely difficult with revolutionary new products. Who would pay for a product that seemed to be competing with cost-free scrap paper? Despite the initial "kill the program" efforts, Nicholson convinced Joe Ramey, the division vice president, to come with him to Richmond, Va., and walk up and down the streets on "cold" calls to see if they could sell the product. They did, and this almost-killed program was resurrected.


         The result is, as they say, history. In 1981, one year after its introduction, Post-it® Notes were named the company's Outstanding New Product. Fry was named a 3M corporate scientist in 1986.


         Now retired, Fry looks back on the many innovative products – such as the Post-it® Pop-up Note Dispenser and the Post-it® Flag – that have followed upon the original Post-it® Note. "It is like having your children grow up and turn out to be happy and successful," he beamed.
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