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Preface

The Secretary of Defense Corporate Fellows Program (SDCFP) was created in 1995 by then Secretary of Defense, Dr. William Perry to expose selected military officers from the four services to the culture and environment of leading companies with reputations for innovation, creativity, and operational excellence.  The current Secretary of Defense, Donald Rumsfeld, has continued the program and made it part of DOD’s strategy to achieve its transformational goals.  Through this program, two senior officers from each service with highly successful operational command and staff backgrounds are provided a unique opportunity to immerse in the business world while fulfilling senior developmental education in-residence requirements.  The program’s intent is to allow officers to spend a year outside their traditional career path examining how the revolution in information and advanced technologies have caused the business world to reshape its organizational structures and business management practices to drive innovation, growth, and productivity.
 

Before arriving at their corporate assignments, the fellows received a month of training to acquaint them with the strategic issues and challenges facing DOD.  The training includes lectures by subject matter experts on current political and military issues and leading edge technologies; meeting with senior DOD officials, business executives, members of Congress, the media, and former SECDEF Corporate Fellows; and graduate  executive education through the University of Virginia’s Darden Graduate School of Business Administration.  During the year, the fellows update senior leaders in OSD and the Services on relevant observations and recommendations.   At the conclusion of the assignment, each officer provided a formal briefing to the Secretary, Deputy Secretary, Service Secretaries and Chiefs, as well as other senior officials.

Corporate Fellows have been assigned to many diverse and innovative companies over the 10 years of this program’s existence.  This year, the fellows were assigned to 3M, Cisco Systems, Honeywell, Hewlett Packard, Caterpillar, SRA International, and Lockheed Martin.  With their experiences at leading edge companies, SECDEF fellows learn about today’s corporate realities, such as change management, adaptive and collaborative structures, knowledge management, and how to leverage the best of new technologies and human capital.  

Undoubtedly, my experiences at LM will benefit both the Air Force and me personally as I’ve been exposed to many superb management practices.  Most importantly, the experience has broadened my perspective regarding leadership, decision making, and organizational change management.  Further, this year has enhanced my understanding of the defense industry and the complex DOD-contractor relationship.   

Certainly, the main reason for the success of my corporate experience was the willingness of the leadership team at LMMFC to support this program and contribute significantly to my activities.  Many people assisted me throughout the year to include Mr. Jim Berry, the president of LMMFC; Mr. Randy O’Neal, VP LMMFC; Mr. Mike Trotsky, VP for Air and Missile Defense LOB; Mr. Rick Hall, VP LMMFC; and Mr. Steve Graham, VP for PAC-3 Program.  Special thanks to Mr. Bob Akins, Director of Human Resources, who served as my mentor and coordinated every facet of my exposure to the company.  He ensured I had access to all levels of leadership.  All of these individuals were generous with their time and insights, and each helped me to better understand corporate America.  Throughout my year as a fellow, I worked closely with many talented, patriotic, and motivated people.  I wish to thank them for the lessons they taught me, and I believe what I learned will be of significant benefit to the DOD throughout my career and well beyond.  I would like to thank Mr. Eric Briggs, Director of the SECDEF Corporate Fellows Program, for his expert management of the program and for his advice during the year.  Finally, I would like to acknowledge my fellow officers in this program.  I consider myself fortunate to be included in a group of such outstanding officers and leaders who provided such a rewarding experience.  I am proud to have served with them in this program. 

au/AF Fellows/NNN/2004-05


Abstract

Transformation has many elements.  Perhaps one of the most important is that it involves creating or anticipating the future.  Either you create your future or you become the victim of the future that someone else creates for you.






Arthur Cebrowski, VADM, USN (Ret)





Former OSD Director of Force Transformation

The Secretary of Defense Corporate Fellows Program (SDCFP) provides two senior officers from each service with highly successful operational command and staff backgrounds a unique opportunity to immerse in the business world for one year while fulfilling senior developmental education requirements.  The program’s intent is to allow officers to spend a year outside their traditional career path examining how the revolution in information and advanced technologies have caused the business world to reshape its organizational structures and business management practices to drive innovation, growth, and productivity.    

This fellow was assigned to the Lockheed Martin Corporation; an advanced technology company which emerged in its present form in 1995 with the merger of two of the world’s premier technology companies, Lockheed Corporation and Martin Marietta Corporation.  Headquartered in Bethesda, Maryland, Lockheed Martin employs 132,000 people worldwide and is principally engaged in the research, design, development, manufacture and integration of advanced technology systems, products and services.  The LM Company reported 2004 sales of $35.5 billion, a backlog of more than $73 billion, and a free cash flow of $2.9 billion.  This paper is a collection of observations and recommendations from a ten month immersion in Lockheed Martin’s  Missiles and Fire Control business segment in Dallas, Texas. 
I used a book entitled What (Really) Works as a framework for discussing my observations on corporate America.  What (Really) Works is based on the Evergreen Study, a massive five-year study in which consultants and business school professors at universities and colleges around the nation analyzed ten years of data on 160 companies and examined more than 200 management practices.  The study concluded that there were a total of eight management practices – four primary and four secondary – that directly correlated with superior performance as a measure of total return to shareholders.  The winning companies performed the four primary practices and any two of the four secondary practices; thus, the subtitle of the book, The 4 + 2 Formula for Sustained Business Success.  The four primary practices are strategy, execution, culture, and structure.  The four secondary practices are talent, leadership, innovation, and mergers and partnerships.  
What (Really) Works sets the necessary conditions for organizational success but the prescription is insufficient to ensure that success.  A key insight from this fellowship is that organizational success is determined by the ability of top leadership to integrate the eight business practices into a business architecture that ensures the practices are mutually reinforcing.  It is the cumulative and synergistic effect of having an organizational system that adapts quickly, seeks continuous improvement and has a relentless passion for excellence across the eight business practices that ensures success.  The fundamental insight from this fellowship is that a winning organization is a learning organization.
Lockheed Martin is a successful company that fit this framework, and this paper discusses many of their best practices such as their Enterprise Leadership Council, Digital Dashboard, ethics, leadership development, and strategic planning process.  Based on this framework and my observations, I found many of the best practices to be relevant to DOD and make recommendations throughout the paper for DOD leadership to consider.  While corporate America and DOD are different in many respects, with the key distinction being profit motive versus service motive, any large organization can benefit by adapting the principles discussed in this paper.
Chapter 1

Introduction

We must transform not only our Armed Forces, but also the Defense Department that serves them-by encouraging a culture of creativity and intelligent risk taking.  We must promote a more entrepreneurial approach to developing military capabilities-one that encourages people to be proactive, not reactive, and to behave less like bureaucrats and more like venture capitalists.  

Secretary of Defense Donald Rumsfeld

On September 11, 2001 (9/11), the world changed forever when Islamic terrorists viciously attacked the World Trade Center and the Pentagon.  Since that dark day our Armed Forces have relentlessly prosecuted the Global War on Terror, demonstrating America’s ability to turn technology into warfighting capability.  Hellfire and Javelin missiles destroying enemy positions, F-16 fighters providing close air support during Operation ANACONDA, C-130 gunships providing lethal support during the Battle of Fallouja, and PAC-3 missiles defending Allied forces from missile attack are examples of American technological superiority and showcased the weapon systems provided by the world’s largest defense contractor, Lockheed Martin Corporation.  

Another image from the Global War on Terror seared into our consciousness is that of Mr. Paul Johnson, a LMMFC employee, on contract in the theater of operations, being captured and subsequently beheaded by radical Islamic terrorists.  The terrorist’s barbaric acts stand in stark contrast to the American’s respect for life and liberty.  Furthermore, Paul Johnson represents something I learned while serving as a SECDEF Corporate Fellow at Lockheed Martin (LM).  At the heart of this organization are enterprising people who believe in their mission of providing the warfighter with the best weapon systems, advanced technology, and support services possible.  They are patriots who have served this nation well for many years as partners in our national defense and will continue to ensure the warfighter’s sword is sharp and shield is strong.

Lockheed Martin Corporation is an advanced technology company which emerged in its present form in 1995, with the merger of two of the world’s premier technology companies, Lockheed Corporation and Martin Marietta Corporation.  Headquartered in Bethesda, Maryland, LM employs 132,000 people worldwide and is principally engaged in the research, design, development, manufacture and integration of advanced technology systems, products and services.  In 2004, LM reported 2004 sales of $35.5 billion, a backlog of more than $73 billion, and a free cash flow of $2.9 billion.
  My assignment in the SECEDF Corporate Fellows Program was to LMMFC in Dallas, Texas.  This paper is a collection of observations about the organization, processes, and programs used within LM and LMMFC.  This paper is organized into six chapters, with chapters one and six serving as introductory and concluding sections.  In chapter two, I discuss the business environment for the defense industry, relate a brief history of LM, describe LM as it is today, and explain my assignments within LMMFC.  In chapters three and four, I describe the business practices I observed in use at LMMFC.  As a framework for this paper, I have used a book entitled, What (Really) Works, which examines through use of a large project called the Evergreen Study, what management practices really work for long term business success.  I use the mandates covered in that book to describe the business practices at LM and offer recommendations relevant to DOD throughout the paper.   In chapter five I provide specific observations pertaining to DOD acquisition.  
The observations and lessons described herein are the result of a 10 month immersion in the LMMFC business segment.  It was a unique and rewarding experience that provided me with a fresh perspective on leadership, management, and innovation.  Importantly, this year reinforced my belief that the DOD is a world class organization second to none.  Our success depends on our ability to examine processes, seek continuous improvement, and transform the DOD into a fighting force that will continue to deter our potential enemies or, if necessary, decisively defeat any foe.  

Chapter 2

Lockheed Martin Company

The work that you do here is regarded as a national resource.  .  .  .  In the same breath, and at the same time, Lockheed Martin is also appropriately regarded as an economic enterprise.  And frankly our future is going to be determined by how well we keep these two concepts alive and balanced.

—Bob Stevens, Lockheed Martin CEO

Defense Industry Business Environment


The defense industry comprises a very large universe of market segments and diverse businesses that operate in a very competitive environment.  “The U.S. DOD is by far the world’s largest weapons systems market. . . . The U.S. military accounts for 40 percent of total global military expenditures.  Other significant markets are Europe (24 percent) and the Middle East (20 percent).  Asia, Latin America, and Africa account for 8 percent, 4 percent, and 4 percent respectively.” 
  The defense industry has a long history of underperforming the broader market.  For example, in 2003, Lockheed Martin’s and Northrop Grumman’s earnings before interest and taxes averaged an unimpressive 6.1 percent of sales.  The main reason for smaller relative profit margins are the high fixed costs and the rising percentage of weapons systems in development, which are less profitable than programs in full production.

The traditional model for profit in the defense industry can be viewed as three phases termed, invest, recover, and reward.  A company will invest in a developmental program while sacrificing profits to win the contract. Also, developmental programs are usually “cost plus” contracts that limit profits.  As the program moves to full production and “fixed price” contracts, the company attempts to recover profits.  The profits should increase in this phase as economies of scale and learned efficiencies lower costs.  Typically, as the program matures into the reward phase, it develops an international sales market.  In this third phase the process improves, costs are further reduced and profits are higher.  International sales are absolutely vital to the long term health of this global industry and to the American firms simultaneously competing and partnering with overseas companies.  DOD also benefits from international sales as the larger number of units produced improves the economies of scale, thereby lowering the cost of U.S. weapons to the warfighter and ultimately the taxpayer.

At its core, a defense company operates like any other business in the overall market.  It endeavors to maximize profit for its shareholders by controlling costs, improving sales, and growing the business; however, the business model is more complicated than the retail market that companies like 3M and Home Depot operate.  
The DOD is the overwhelming force in the industry.  Even though there exist numerous international customers, the fact remains that foreign sales follow U.S. sales.  Foreign military leaders require the DOD stamp of approval before they will commit to a weapon sale.  They strongly desire to be interoperable with the U.S. military and seek assurance that spare parts, technical assistance, and training will be available.  Further, many of the sales are tied to military assistance programs and are conducted through the foreign military sales process.  
Second, the industry operates under strict regulations.  For example, the Truth in Negotiation Act (TINA) stipulates that the contractor must disclose the costs of the program to DOD, and DOD is limited in what rates it will pay for various charges.  For example, DOD will only reimburse up to $200,000 for executive compensation.  Thus, to be profitable, the defense contractor must “wring out” cost wherever possible.  
Third, the industry operates in a politically charged environment where Congress, operating on an annual budget, influences the market by cutting programs and making adjustments to programs, all of which affect schedule, cost, and profit.  Of course, defense companies are aware of the political environment and employ hundreds of lobbyists to influence favorable outcomes.  
Finally, the industry must meet changing requirements dictated by the current geo-political security environment. For example, 9/11 certainly has caused a shift in government spending priorities, with billions spent on the Global War on Terror.

Based on statistics provided by Defense News, the 100 largest global defense contractors generated defense related revenues of approximately $197.4 billion in 2002.
  The industry numbers over 100 contractors and suppliers worldwide, but market consolidation in the mid 1990s decreased that number to only seven large defense contractors worldwide.  LM is the largest of those remaining with revenues of $31.8 billion in 2003.  Boeing followed with $27 billion in defense revenue.  Northrop Grumman was next with $23.8 billion, BAE had $17.8 billion, Raytheon $16.9 billion, General Dynamics $13.4 billion, and European Aeronautic Defence & Space $9.9 billion.  As the industry consolidated and defense spending as a share of Gross Domestic Product dropped to approximately 3 percent, the large companies were forced to compete for the same capability gaps.  Each believes it is the system integrator of choice, and all are racing to fill the space created by the trend towards network-centric warfare.  

A trend has developed in which contractors provide an increasing amount of services and information technology (IT) support.  These two areas tend to generate low profit margins, but the trend offers a firm a high return on invested capital.  As DOD places more emphasis on life cycle costs and outsourcing, the companies that provide training solutions, enterprise information services, data management, maintenance and modification, engineering support and facilities operations and maintenance should profit.  In conclusion, while LM and other defense companies exist to make a profit for its shareholders (similar to any other business), the defense industry environment is unique, complex and politically charged.

History of Lockheed Martin

The history of Lockheed Martin is a microcosm of the history of aviation in America.  LM’s roots run deep to the dawn of aviation.  Glenn L. Martin and the Loughead brothers, Allen and Malcolm, completed their respective maiden voyages in their own flying machines to join the ranks of the world’s aviation pioneers.
  They started their own aircraft companies based in California in 1912, and early achievements include Glenn Martin delivering the first Model TT trainer plane to the U.S. Army and building the first twin engine bomber, the MB-2.  In the 1920s, Loughead changed its name to the phonetically spelled Lockheed, to alleviate confusion with pronunciation, and was temporarily a division of Detroit Aircraft.  The Lockheed Vega, a four-passenger monoplane, set many records including a non-stop transcontinental flight.  

As World War II escalated in Europe, the Lockheed and Martin companies grew and produced many of the most important aircraft used by the U.S. military.  Martin produced the China Clipper and B-26 Marauder, and Lockheed produced the P-38 Lightening.   
Obviously, the industry has witnessed a great consolidation over the last decade and as a result, LM is comprised of many heritage companies.  LM takes great pride in the history of its heritage companies.  For example, in the 1940s, heritage companies GE Aerospace and Goodyear Aerospace produced radars for the armed forces.  Two B-29 heavy bombers built by Martin and named “Enola Gay” and “Bock’s Car” dropped bombs on Hiroshima and Nagasaki, Japan, effectively ending World War II.  In 1944, Lockheed built the XP-80 Shooting Star, the first American jet fighter, in complete secrecy at the Skunk Works in Burbank, California.

In the 1950s, the Martin Company continued to focus on its weapon systems and space efforts.   In 1951, the heritage company, Goodyear Aerospace, invented the synthetic aperture radar technology.  The revolutionary technology provided an all-weather capability and was later fielded in Lockheed’s SR-71 reconnaissance aircraft.  At this time Lockheed produced the first C-130 Hercules transport aircraft.  Still in production, the plane is the longest running military aircraft program in the world.  
In the 1960s, the space program dominated much of the company’s efforts.  Martin began working on the Space Shuttle and merged with American Marietta Company to become Martin Marietta.  During the 1970s Martin Marietta helped build the Skylab, the world’s first space station, and heritage company General Dynamics launched the F-16 Fighting Falcon.  In the 1980s, the Air Force disclosed the existence of the F-117A Nighthawk, the world’s first stealth aircraft, which was built by Lockheed’s Skunk Works.  Operation DESERT STORM occurred at the beginning of the 1990s, a decade that saw both Lockheed and Martin Marietta continuing to build on their air and space businesses.  For example, Lockheed built the Hubble Space Telescope, which continues to make discoveries into the nature of our universe today.  In 1995 Martin Marietta and Lockheed combined their operations in a “merger of equals” becoming one of the largest aerospace, defense, and technology companies in the world with a tradition of innovation, pride and commitment that stretches to the dawn of aviation.  Figure 1 depicts the mergers and acquisitions that led to LM’s current composition.
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Figure 1.  Lockheed Martin Mergers and Acquisitions

Lockheed Martin Today

Lockheed Martin Corporation is an advanced technology company headquartered in Bethesda, Maryland.  LM employs 132,000 people, 66 percent of whom are engineers, software engineers, or scientists.  It operates in 45 states and 56 countries and is principally engaged in the research, design, development, manufacturing and integration of advanced technology systems, products, and services.
  “As a lead systems integrator and information technology company, nearly 80 percent of LM’s business is with the U.S. DOD and the U.S. federal government agencies.  In fact, LM is the largest provider of IT services, systems integration, and training to the U.S. government.”
  LM is organized into five business areas and a brief description of each follows.
Aeronautics Business Area
LM posted sales of $11.7 billion in 2004 in the Aeronautics business area that is headquartered in Fort Worth, Texas.  Their products include tactical aircraft such as the F-16, F/A-22, and F-35; airlifters such as the C-130J and C-27; and aeronautical research and development LOBs with such products as the U-2, P-3 Orion, and Big Safari.

Integrated Systems and Solutions (IS&S) Business Area

LM expected that DOD would advance efforts to refocus activities toward joint operations, net-centric command and control, and integrated capabilities for the armed forces.  Based on this strategic and operational emphasis, LM formed IS&S as a new business area in 2003 from components of Electronic Systems and Space Systems business areas.  In 2004 IS&S posted sales of approximately $3.8 billion, and this area continues to leverage existing and emerging capabilities to address requirements for highly integrated systems and solutions.

Space Systems Business Area
LM’s Space Systems business area accounted for $6.3 billion in 2004 sales and focused on space launch, commercial satellites, government satellites, and strategic missiles.  This business area provides hardware and services for the Space Shuttle, and such rockets as the Titan IV, Atlas V, and Proton.  Further, they provide support and hardware for numerous satellites and are involved with the Theater High Altitude Air Defense (THAAD) system, airborne laser, and Trident.

Information and Technology Services (I&TS) Business Area
LM’s I&TS business area had approximately $3.8 billion in 2004 sales.  Its core focus is on federal services, energy programs, government and commercial IT, and aeronautical services service.  LOB examples include aircraft maintenance modifications and upgrades, and contractor logistic support. 

Electronic Systems Business Area (ESBA)
LM’s fifth business area is Electronic Systems.  ESBA had 2004 sales of approximately $9.7 billion and is organized into three business segments which are Missiles and Fire Control; Maritime Systems and Sensors; and Platform, Training, and Transportation Solutions.  Some of the products representative of ESBA’s product line are undersea surveillance systems, mine hunting, vertical launch systems, and simulation and training.

Missiles and Fire Control Business Segment (LMMFC)
I was assigned to Missiles and Fire Control in Dallas, Texas.  LMMFC develops, manufactures, and supports advanced combat, missile, rocket and space systems for DOD customers, NASA, and dozens of foreign nations.  LMMFC’s two main locations are in Dallas and Orlando, Florida, and it is organized into four LOBs, each run by a vice president.    

Air and Missile Defense, with products such as PAC-3 Missile and THAAD, protect our troops and bases against a full spectrum of threats, including aircraft, cruise missiles, and ballistic missiles.  This LOB developed the “hit to kill” technology that intercepts and defeats incoming missiles with a high velocity body-to-body impact.  The second LOB is Fire Control which is the world’s leading supplier of precision targeting and navigation systems.  For example, this LOB produces the LANTIRN targeting pod and SNIPER pod.  The third LOB is Strike Weapons which produces advanced air-to-ground precision strike weapons, such as the JASSM missile.  The fourth LOB is Tactical Missiles which integrates the world’s best tactical missiles, guided projectiles, and launch systems.  Examples of products from this LOB are the Hellfire and Javelin missiles which were used so effectively in Operation IRAQI FREEDOM.  
Fellow’s Assignment

While assigned to LMMFC in Dallas, Texas, I traveled to Corporate Headquarters; the new Center for Innovation in Suffolk Virginia; Aeronautics in Fort Worth, Texas; and Lockheed’s Washington Operations in Washington, D.C.  I visited within LMMFC to several of the company’s locations, including production facilities.  I interviewed more than 50 individuals and participated in many high level meeting with suppliers, customers, and government officials, as well as LMMFC employees.  In short, I had unfettered access within LMMFC.  I was assigned to Strategic Planning and spent several months working the Internal Research and Development Plan (IRAD), a technology insertion plan, and participated in many strategy sessions and operational analysis events.  My next assignment was to the PAC-3 program to gain a working knowledge of the management process for a major program.  LM is an excellent choice for participation in the SECDEF Corporate Fellows program.  It continues to be very successful in an extremely complex and competitive industry, and LMMFC in particular is an excellent business to study.  2004 was a blockbuster year for LMMFC, which has experienced the fifth straight year of profitable growth and this year had a sales growth of 7 percent.  Mission success on flight events is a nearly perfect 99.5 percent.  On-time deliveries are an astounding 99.1 percent and their customer ratings were above 95 percent.  In short, this is a very well run business with lessons to teach anyone interested in organizational excellence.
Chapter 3

The Four Primary Business Practices

First, we’re trying to transform the way the U.S. military fights wars and operates on a day-to-day basis.  Second, we’re trying to transform how we do business.  Last, we’re trying to transform how we partner with others.  
Admiral Edmund Giambastiani, Jr.
Combatant Commander, JFCOM
A stated purpose of the SECDEF Corporate Fellows Program is to glean the best of change, innovation, and leading edge business practices that can be implemented to help transform DOD.  Certainly, a responsible leader of any organization must frequently ask himself, “what must I do to improve this organization?” And “how do I ensure our long term success?”  What really works?  Literally hundreds of well known management practices and prescriptions are promoted by consultants and available to businesses.  Which are effective?  Which are a waste of time and money?  William Joyce, of Dartmouth College, Nitin Nohria of the Harvard Business School, and Bruce Roberson formerly of McKinsey & Company, in their book entitled, What (Really) Works, attempt to solve the mystery.

What (Really) Works is based on the Evergreen Study, a massive 5-year project in which consultants and business school professors at universities around the nation analyzed 10 years of data on 160 companies and examined more than 200 management practices.
  The study concluded that a total of eight management practices – four primary and four secondary – directly correlated with superior performance as a measure of total return to shareholders.  The winning companies performed the four primary practices and any two of the four secondary practices; thus, the subtitle of the book, The 4 + 2 Formula for Sustained Business Success.  The following are the four primary practices:

1. Strategy – Devise and maintain a clearly stated, focused strategy.
2. Execution – Develop and maintain flawless operational execution.
3. Culture – Develop and maintain a performance-oriented culture.
4. Organization – Build and maintain a fast, flexible, flat organization.
The four secondary practices are:

1. Talent of Employees – Hold onto talented employees and find more.
2. Leadership and Governance – Keep leaders committed to the business.
3.   Innovation – Make innovations that are industry transforming.
3. Mergers and Partnerships–Make growth happen with mergers and partnerships.
The link between the 4 + 2 formula and business success was remarkable.  A company which consistently followed the formula had a better than 90 percent likelihood of being a winner as defined by total return to shareholders relative to their peers.
  Conversely, a company that fell short in even one of the primary practices had an excellent chance of being a loser.  This study shows how exceedingly difficult a challenge it is to keep an organization on track for the long term.

A Framework for Organizational Success


What (Really) Works sets the necessary conditions for organizational success, but the prescription is insufficient to ensure that success.  A key insight I gained during my fellowship year is that organizational success is determined by the ability of top leadership to integrate the eight business practices into a business architecture that ensures the practices are mutually reinforcing.  It is the cumulative and synergistic effect of having an organizational system that adapts quickly, learns, seeks continuous improvement, and has a relentless passion for excellence across the eight business practices that ensures success.   

[image: image2]
Figure 2.  Framework for Business Practices and Control

In figure 2 shown above, the business control processes form the foundation.  One example of a business control process is the Enterprise Leadership Council.  Top leadership comprises the council which serves to monitor the health of the organization through rigorous metrics, serve as a vehicle for change, and communicate the leadership’s vision and direction.  Upon that foundation rests the eight business practices, with the strategic goals of growth, productivity, and profit residing at the top of the structure.  The business takes the inputs of labor, capital, and resources and transforms the inputs into value for the customer.  
In What (Really) Works, the authors take the eight business practices and further list several mandates for each that describe the characteristics of the respective business practice.  I have used this framework to describe my experience in this fellowship and organize the observations and findings.  I observed that LMMFC performs the business practices described in the Evergreen Study and those practices are at the core of its business success.  Most importantly, the successful organization is a learning organization that is adaptable, seeks continuous improvement, and develops a relentless passion for excellence.
I  Strategy


The first business practice of the 4 + 2 formula prescribes that a winning company needs a clear and focused strategy that contains the following five mandates:
1. Build a strategy around a clear value proposition for the customer.

2. Develop a strategy from outside in.  Base it upon what your customers, partners, and investors have to say – and how they behave.

3. Maintain an antenna that allows you to fine-tune your strategy to changes in the marketplace.

4. Clearly communicate your strategy within the organization and among customers and other external stakeholders.

5. Keep growing your core business; beware the unfamiliar.

Strategic Planning at LMMFC
LMMFC places tremendous emphasis on strategy development.  The plans they develop are used throughout the year to assess their performance against the plan.  The strategy is built around a clear value proposition for the customer, who in this case is the warfighter.  The main focus is on producing the very best defense systems as efficiently as possible.  While profit is important, in fact crucial, the strategy they have developed is focused on taking care of the customer’s requirements first, trusting the benefits to the shareholders will follow.


LMMFC has a relatively small strategic planning staff headed by a vice president (VP), but they draw on the talents of the leaders within the LOBs.  High potential employees rotate through Strategic Planning on 18-month assignments to give them broad exposure to the company and to benefit from their individual talent.  The plan looks out as far as 15 years, but the major focus is on the next 3-5 years.  The strategic planning process depends on rigorous and detailed information on areas affecting the plan, such as the business environment, industry studies, and competitor news.  
Corporate time horizons are shorter than DOD’s.  Typically, 18 months is considered near time and five years the outer limit of planning.  LMMFC’s planning process looks out more than five years, but there is pressure to link research and development (R&D) to a business plan that will eventually turn a profit.  Therefore, government plays the key role in long term R&D by providing incentives to corporations through Contract R&D (CRAD), conducting its own IRAD, and leveraging R&D conducted at private institutions.    

Recommendation 1.  DOD must ensure sufficient R&D funds are made available for CRAD through DARPA and the government laboratories in partnership with industry.  The Defense Science Board must be able to harness the best of what is possible in the future and recommend strategic investment thrusts.  Long term investment in R&D is vital to maintaining our technological superiority, and we cannot rely on industry to fill this void without adequate financial incentives.
Fine Tuning the Strategy


LMMFC certainly remains alert and is very flexible in refining the plan due to changes in the marketplace.  One way LMMFC deals with unforeseen events is by having “A” and “B” orders in the plan.  “A” orders are the most likely programs to occur and make up the bulk of the sales to which the LOBs commit.  The “B” orders are less likely, but are in development.  When the President’s Budget Decision (PBD) 753 was announced in December 2004, the “A” order for Joint Common Missile was placed in severe jeopardy.  This shortfall must be addressed by the Tactical Missile LOB, which must aggressively move to make up the difference, which may come from capturing “B” orders.  For instance, LMMFC could sell more Hellfire missiles  than originally planned.

Strategic Communication

LMMFC communicates their strategy to key personnel, but one revelation for me this year was just how seriously employees guard proprietary information.  They consider protecting proprietary information as akin to protecting England’s crown jewels.  The business environment is extremely competitive, and leaking the strategy to a competitor is too great a risk; thus, most employees do not see the plan’s details.  
Core Competencies

Finally, LMMFC places great emphasis on growing the core business while sticking to its core competencies.  In Good to Great, Jim Collins notes that great companies stick to one competency with the determination of a hedgehog and strive to be the best in the world at that skill.
  Growth is a challenge, and it is also extremely important to any company, including LMMFC.  It is tempting to grow in the wrong way by merging with a company that is having problems, and actually decreasing corporate profit while increasing corporate size, or by striking out into unfamiliar markets.  The result could be a larger company with less profit.  The most successful organizations have adopted “stretch strategies” that aim at doubling the core business over a 5-year period which requires a 15 percent annual growth rate.  LMMFC expanded into new areas such as unmanned ground vehicles and has successfully captured new business in that area as part of the U.S. Army’s Future Combat System.  To grow the company, LMMFC needs to continue to drive innovation.  Importantly, innovation is focused around the core competencies of the business segment.  
Recommendation 2.  DOD should review the core competencies and strive to reduce unnecessary duplication and redundancy.  For example, each service conducts electronic warfare reprogramming.  A joint reprogramming center, either virtually or physically, could potentially reduce overhead costs, make more efficient use of laboratories, reduce the number or redirect the activities of engineers, and provide a more coherent product to the joint warfighter. 
Clearly, the all-volunteer force has created a more expensive force, and a significant portion of the budget pertains to compensation and benefits.  It only makes sense to ensure as many of those troops as possible are combat troops and we should outsource other than core tasks.  A recent study “examined data from all Defense Department competitive sourcing competitions conducted between 1994 and 2003 – about 1200 – total and  . . .  cost savings were significant:  $11.2 billion, or 44 percent of baseline costs.  Relatively few people were laid off:  only 5 percent of employees subjected to a competition.”
   This study shows that significant savings can be achieved if DOD continues to pursue outsourcing.
 Recommendation 3.  DOD should continue to aggressively pursue opportunities for outsourcing that provide lower cost to the government.  DOD should decide if a business service is mission essential.  If it is not, perhaps DOD can save money by intelligently outsourcing.  Examples of potential areas for outsourcing are aircraft maintenance, training and education, history offices, fleet maintenance for vehicles, with a goal of reducing the cost of ownership over the entire lifecycle.  
II  Executing Flawlessly


The second of the primary practices highlighted in What (Really) Works is superior execution.  Flawless execution can only be achieved through intense study, considerable ingenuity, and constant effort.
  Jim Berry, President of LMMFC, explained that one of his most important tasks is to keep his team focused on improvement.  Resting on one’s laurels is easy but fatal to an organization in a competitive environment.   Three mandates are stated in What (Really) Works:

1. Deliver products and services that consistently meet customer expectations.  It is important to note that exceeding expectations did not translate into higher profit.  Conversely, delivering poor quality that failed to meet expectations had a decidedly negative effect on profits.

2. Empower front lines to respond to customer needs.

3. Constantly strive to improve productivity and eliminate all forms of excess and waste.

LMMFC strives for flawless execution, using several practices to meet their goals. 
Delivering Products and Services that Consistently Meet Customer Expectation

Jim Berry focuses on customer satisfaction and makes it clear that the customer is the warfighter.  He states frequently that “our business is not the objective – it is the result.  Our performance is the objective.”  This philosophy underscores the importance of providing reliable, quality, products to the warfighter on time and on budget.  
The Enterprise Leadership Council (ELC) is led by the president with the senior leadership serving as members.  The purpose of the ELC is to measure the health of the organization, communicate the vision and direction of LMMFC, and to serve as a vehicle to affect change.  The council meets once each month and a series of in-depth metrics are reviewed in each of the areas of the business process model LMMFC adopted.    Currently, the ELC is driving toward real-time metrics that could drill down into any program and see up-to-date production statistics and areas where they are off goal.  The metrics reside on an application named the “Digital Dashboard” where every person with a need to know can have near real time access to the data and metrics on any program or function in the business segment.  This instrumentation of the business was an investment initiative that allows leadership to grasp and control a very complex enterprise.  The “Digital Dashboard” creates an environment in which employees can address issues rather than argue over the facts.  Further, the instrumentation alerts the leadership of problems early in their manifestation and identifies potential impacts.  Annually, a subgroup, the Enterprise Steering Group, reviews and stretches the goals toward continuous improvement.  The key benefit of the ELC is that its rigorous use of detailed metrics drives fact-based decision making and root cause analysis.  Further, the ELC keeps the focus on customer satisfaction.  
During one ELC meeting, a unit of LMMFC briefed an “escape” in the process.  An escape is when a defect occurs in a process.  An internal escape is one caught by LM.  An external escape is one discovered by the customer.  Ideally, one’s processes would be escape free.  But, in reality, these complex systems have occasional escapes.  In the case mentioned at the ELC meeting, the defect was caused by human error, and the employee was retrained.  The president then asked several pointed questions regarding the process pertaining to training, certification, and supervision.  Finally, he asked about the documentation on the employee’s record.  The manager related that he had verbally counseled the individual, but that no formal documentation such as a reprimand existed.  The president deemed this as unacceptable and extemporaneously explained the life or death nature of warfare and how LMMFC needed their weapons to be completely reliable.  LMMFC’s reputation, and more importantly, a soldier’s life, depended on 100 percent reliability which required documenting poor performance.
The ELC is a control process that relies on top leader involvement, rigorous metrics, and detailed analysis to monitor and improve the health of the organization.  It is one example of several that LMMFC uses to integrate and control the business practices. 
Empower Front Lines to Respond to Customer’s Needs
LMMFC empowers its program managers to deal with the customer’s requirements.  The company provides the necessary resources, and program managers are expected to deliver and respond to the customer’s needs.  In essence, LMMFC uses the centralized control and decentralized execution model with which military members are familiar.  For example, the THAAD Program Office, LM’s program manager, and Raytheon’s program manager (a major subcontractor) meet several times a week to review and discuss the program and make adjustments. The program manager can make decisions to meet customer requests, and empowerment is an important tool for flawless execution. Furthermore, everyone throughout the organization is authorized to improve processes whether individually or as a team.  Employees are urged to speak up when they notice a potential problem or escape.  In one case an hourly wage employee noticed a different color on a missile part than what he was used to seeing.  The part looked identical, fit perfectly, and may have gone unnoticed, but he took action.  In fact, the supplier had changed a part without informing LM.  This employee prevented a large problem in the future by paying close attention to the process and speaking up.  

Constantly Improve Productivity--Eliminate All Forms of Excess and Waste
The third mandate is to consistently work to improve productivity and eliminate all forms of excess and waste.  LM strives to do this through Lockheed Martin for the 21st Century (LM 21).  When asked to describe LM’s best business practices, Mike Joyce, Vice President for LM 21 and Lean Six Sigma, explained that several years ago, LM maintained best practices, but has subsequently changed its philosophy to one of continuous improvement.  The vehicle for that effort is LM 21.  His point is that “best practice” connotes a sense of finality.  If a company just emulates a “best practice,” then it has arrived at its destination.  LM 21 focuses on process improvement through Lean and Six Sigma methodologies.  “Lean manufacturing focuses on eliminating non-value added and unnecessary tasks.  Tasks are value added when the customer is willing to pay for them.  Some tasks like invoicing are non-value added, but are necessary for business operations.”
  Lean doesn’t address quality directly and Motorola developed Six Sigma to drive defects to zero.  Thus, Lean Six Sigma combines the two to focus on customer requirements, eliminate waste, and build in quality.  Lean Six Sigma has been successfully applied in manufacturing, transactional processes, and service industries.

These process improvement tools are in wide use in the best companies.  Jim McNerney, 3M’s CEO told the SECDEF fellows that because Six Sigma was absolutely vital to changing his company, he deployed Six Sigma as the focal point of his leadership development program.
  Caterpillar, GE, Sony, and Honeywell are just a few of the companies which credit these process improvement tools with saving billions of dollars.
When an opportunity to see LM 21 in action manifested itself, I participated in a week long “Kaizen” event at LM Aeronautics.  Kaizen is a form of Lean used by the Japanese consulting company Shingjitsu.  The Kaizen event focused on the JSF moving line assembly.  One team of the four involved examined the air refueling system. They modeled the parts, assembled them, and walked through testing.  In the process they made significant savings in the time required to assemble and test the system, and they uncovered missing steps that were necessary for completion.  This technique is obviously more cost effective than uncovering these problems during actual production.  

Process improvement tools in general, and Lean Six Sigma in particular, are relevant to DOD.  In fact, several Lean events have occurred throughout the acquisition community and have successfully saved precious taxpayer’s dollars and resources.  If one believes in transformation and continuous improvement in DOD, then DOD needs to equip the force with the management tools to improve.  
Recommendation 4.  DOD should adopt and implement a formal process improvement discipline.  Most of the successful companies use Lean Six Sigma or Six Sigma methodology to drive process improvement with documented savings in the billions of dollars.  If large businesses can successfully implement an improvement discipline, then so can DOD.  Implementation within DOD would be a major effort, but the method must not be “sold” as another program such as was Total Quality Management.  Process improvement should be part of the leader’s tools and a method for managing the organization, a skill set taught at all levels of training and education, and must have committed leadership from the top to ensure success. 

LM desires to improve profits by increasing sales, controlling costs, or both.  LSS certainly helps to eliminate waste and lower operating costs, and each program manger is encouraged to control his costs and find ways to drive down the production costs.  For instance, the program manager for High Mobility Artillery Rocket System (HIMARS) found he could contract out a component of the vehicle for half the cost of what it was costing a LM unit to manufacture the part.  The program manager was empowered to make the switch, thus lowering the overall cost of the system.  
Corporate America is different form DOD in that the employees are much more cost conscious because the bottomline is affected.  LM employs a host of financial personnel to track the costs of the program.  They know exactly what every component and every hour of labor will cost.  
DOD, by contrast, is a “spend” culture.  A commander, can always “throw” airmen at a problem, and weekend duty is a possibility with no worry of overtime costs.  One is told to spend the annual budget, and there is no incentive to reduce costs or turn back money.  Just consider the spending on furniture, supplies, and computers that occurs at the end of every fiscal year as units creatively spend their budgets, so as to avoid the appearance of requiring a lesser amount the following year.
As an illustration of a key difference between civilian corporation and military organization, LM appreciates superior management skills.  They understand the importance of leadership, but they place emphasis on the management functions and train their personnel to succeed in those functions.  Because military officers and senior enlisted members pride themselves on leadership, military performance reports emphasize leadership skills and minimize management skills.  Both skill sets, leadership and management, are important to effectively running a large organization.  The management skills of planning, controlling, and human capital management are not mutually exclusive from the leadership skills of inspiring and motivating the troops through credible actions.  DOD needs to ensure there is a balance between the two skill sets. 
Recommendation 5.  DOD should incorporate executive Masters of Business Administration (MBA) training in its professional military education courses with emphasis placed on budget, finance, change management, process improvement tools, human capital management, and managing contracts as a minimum.  As DOD outsources more support functions, it is imperative that officers and senior NCOs understand the basics of contracting.  The expected savings will only materialize if leadership carefully monitors the contracts and avoids requirements growth that exacerbate the costs.  
Recommendation 6.  DOD should strongly encourage commanders through incentives to make process improvements that save resources and manpower.  For instance, if commanders at the brigade or wing level could keep a portion of the savings in a working capital fund available for quality of life improvements, they would have an incentive to reward frugality.  Further, goals should be set for process improvements, measured and reported on performance reports.  Reducing cost must be on the commander’s radar scope and a DOD priority.

     While visiting CISCO Systems, the fellows learned that everyone in the company is required to travel commercial aircraft by coach instead of business or first class.  One VP remarked that he queried the CEO, John Chambers, on the policy because he traveled frequently to Asia.  He believed that he could be more productive on the trip and refreshed upon arrival if his seating was upgraded.  Mr. Chambers told him that “he made a lot of money and he could pay for an upgrade himself if he felt that strongly about it.”
 
Contrast this frugal policy with recent GAO findings.  In fiscal years 2001 and 2002, DOD spent almost $124 million on about 68,000 premium class tickets. . . . To put the $124 million into perspective it exceeded the total travel expenses – including airfare, lodging, and meals – spent by each of 12 major DOD agencies.
  Further, 72 percent of the premium class travel was not properly authorized, and 73 percent not properly justified.  Another GAO report noted that 58,000 airline tickets with a residual value of more than $21 million were unused and not refunded.
  Would any responsible adult conduct his personal finances in this manner?  Of course not, and DOD needs to transform to a cost conscious culture that sets goals, measures performance, and holds leaders accountable.
III  Performance-based culture

The third primary business practice recommended by the 4 + 2 formula is to build a performance-based culture.  Following are the three relevant mandates for this business practice:

1. Inspire all to do their best.
2. Reward achievement with praise and pay-for-performance but keep raising the bar.
3. Establish and abide by clear company values.

Inspire All to do Their Best

     LM inspires their employees to do their best, starting with their motto, “We never forget who we are working for.”  The LM employees are patriotic, hardworking men and women who exhibit great pride in the work they perform in support of this nation’s defense.  LM reinforces this natural inclination to support the warfighter with reward programs that recognize achievement.  Managers and directors are empowered to provide monetary rewards on the spot and gift cards to such businesses as Home Depot.  There are PRIDE awards to recognize outstanding achievement and an annual awards dinner.

Reward Achievement With Praise and Pay-For-Performance-Keep Raising the Bar
     LMMFC is organized into teams, and each team’s performance is tracked with rigorous metrics.  The team decides how they will achieve their goals.  This teaming builds camaraderie and reinforces the fact that each employee, not just the managers, is responsible for success.  The teams are empowered to make independent decisions and urged to strive for continuous improvement.  
At LMMFC’s Camden, Arkansas, plant, I witnessed how superbly motivated the employees are to improve their processes.  They were absolutely committed to providing the best for the warfighter.  This attitude is a result of an understanding by management of the value of teamwork in an organization and the processes are designed to take advantage of the power of teams.

The employees of LM abide by their commitments.  Throughout the organization, leaders commit to the financial goals they are going to produce.  There is significant pressure to meet the goal.  If a program is cancelled or delayed or if funding is reduced by the government, the VP of that LOB does not re-baseline the commitment.  Instead the VP aggressively works on other programs to make up the difference.  Importantly, the goals are reasonably stretched each year, raising the bar for all employees.  The culture of commitment also pertains to schedule, cost and quality.  LM drives this culture of commitment and performance by paying for performance and awarding achievement.
Recommendation 7.  DOD should ensure pay is linked to performance and responsibility.  A captain in a squadron should not be paid more than the lieutenant colonel squadron commander, as has happened due to pilot bonuses.  Pay increases should be linked more closely to promotion, not longevity.  Pay and promotion, the two primary rewards for military members beyond the satisfaction of service to one’s country, should be directly linked to how well a member achieves the organization’s goals. 
 
Corporate America aggressively removes the bottom 5-7 percent of their lowest performers each year.  They are convinced this “weeding out” process is essential to instilling a performance-based culture.  

Establish and Abide by Clear Company Values 

The business world is viewed with opprobrium today in the wake of scandals such as Enron, WorldCom, and Anderson.  Further, U.S. Air Force and Boeing are both reeling from the fallout of the Druyun scandal.  This raises the question:  Does good behavior by a company enhance its business?  The answer from the Evergreen Study indicates a strong correlation between winning performance and having a strong ethical value system in place.
  
LM has created an ethical environment that has contributed positively to their bottomline.  The key elements of their program include a great deal of training and communication of the program.  Employees are encouraged to speak up and can do so anonymously, and they know management will take their concerns seriously.  The employees appreciate an environment where clearly stated rules are enforced.  
The key to promoting an ethical organization is that top management “walks the talk.”  Of course, in a large organization, an overzealous or unscrupulous individual may take a shortcut under pressure to produce results, but the organization deals with those cases of unethical behavior directly and appropriately.  The successful components of their ethics programs are as follows:

1. Top down leadership that vigorously supports ethical behavior

2. Training on the ethics rules

3. Create an environment where ethical behavior is rewarded

4. A process to protect a whistleblower

5. Oversight from government agencies such as Defense Contract Management Agency (DCMA)
6. Clear rules and regulations

7. Stiff penalties for unethical behavior

IV  Organization

The 4 + 2 formula suggests that a “fast and flat” organization is best for corporations.
  The study showed that an excess of bureaucracy inhibits progress and dampens employee enthusiasm.  A successful corporation is dedicated to trimming every vestige of unnecessary bureaucracy.  The three mandates for organizational efficiency are as follows:
1. Eliminate redundant organizational layers and bureaucratic structures and behaviors.  Simplify, simplify, simplify.
2. Promote cooperation and the exchange of information across the whole company.
3. Put your best people closest to the action and keep your frontline stars in place.

Eliminate Redundant Organizational Layers and Bureaucratic Structures 
DOD and LM have significantly different organizational structures.  LM is a large organization of 132,000 employees; however, the organizational structure is not as hierarchical as in DOD.  LM headquarters is much smaller than the headquarters of a major command.  It sets direction, picks the battles it will fight, and works on shareholder issues.  The resources are pushed down to the LOBs where the products are made.  LM’s headquarters is leaner than military headquarters, but, because of the industry they are in, they have a robust Washington D.C. presence including lobbyists.  
The headquarters of non-defense contractors is even smaller.  The organizational structure in the businesses are matrixed.  Ad hoc teams form to solve problems or work a program.  Engineers, for instance, have a VP for Technology Operations and Applied Research (TO&AR) who manages their development and assigns them to various programs.  The engineers have two “bosses” during much of the time-the manager of the program assigned and the VP for TO&AR. This allows LMMFC to make the most efficient use of its engineering talent.  The matrix organization applies to finance, human resources, and other various functions.  The span of control tends to be larger for any given level in corporations than DOD.  
Promote Cooperation and the Exchange of Information Across the Whole Company 

Successful organizations promote cooperation and the exchange of information across the whole company.  “Global Vision” is LM’s corporate-wide network that enables real time development and demonstration of their advanced, integrated technology concepts and solutions.  The objective is to connect across the corporation, with customers, and with their customers’ partners and suppliers.
  This Global Vision comes together at the Center for Innovation located in Suffolk, Virginia.  The network has 25 individual centers and can link 50,000 engineers, analysts, and scientists as well as 30,000 software engineers and information technology professionals to build on their expertise and diverse disciplines.  The expected result is a vision of the future battlefield forces and technologies operating in a collaborative, connected environment.  While much of the effort has implications for improving net-centric operations (as the warfighter benefits from quickly integrating intelligence, surveillance, and reconnaissance, and command and control functions), LM recognizes they must integrate horizontally to provide the customer the synergistic benefits of their breadth of expertise and remain successful.  This initiative aims to smash stovepipes and facilitate organizational flexibility.  

Recommendation 8.  DOD must improve its horizontal integration across services and agencies by directing more joint training, exchange tours, joint use basing, and joint education.  Further, DOD should pursue more joint common solutions for shared services to reduce redundancy, gain productivity, and improve service through aggressive use of internet based solutions.
Chapter 4

The Four Secondary Business Practices

In today’s world, there ought to be a premium for people who are thinking, innovative and are willing to take appropriate risks.  If you don’t try, and you stay locked in the doctrine that brought you there, you’re going to fail.  You are not going to be as good as you can be in terms of efficiency in the battlespace, and you’re probably going to hurt your people.  You’ve got to adapt.

General Richard B. Myers, CJCS


The authors of What (Really) Works learned from the Evergreen Study that successful companies performed all four of the primary business practices superbly and at least two of the four secondary business practices well.  This paper looks at each of the four secondary practices in turn, outlines their associated mandates, and presents my personal observations while at LMMFC.  

I  Talent Development

General Myers’ statement above speaks to the importance of developing leaders who are innovative and willing to take risks.
  In What (Really) Works, the authors conclude that a winning company must perform two of the four secondary practices well.  The first of the four secondary practices is talent development and  they recommend “making talent stick around and develop more.”
   The three  relevant mandates to this practice are:

1. Fill mid- and high- level jobs with internal talent wherever possible.

2. Create and maintain top-of-the line training and education programs.

3. Become personally involved in winning the war for talent.

LM Model for Human Resources—Retain and Develop Internal Talent
LM’s model for human resources is to recruit, develop, retain, and reward.  LM believes they are in a war for talent, so they work hard to develop and maintain initiatives that will ensure they have the right talent in place to produce value for the customer.  Today, LM faces some of the same personnel challenges as DOD.  
First, consolidations in the defense industry lead to employees with seniority holding the remaining jobs, with little personnel turnover for many years.  Indeed, voluntary turnover at LMMFC is less than 2 percent annually.  These workers are rapidly reaching retirement age and will depart with a tremendous amount of knowledge and skills.  
Secondly, the post baby boomer population is producing a smaller pool of people with the necessary science and technology skills and education.  According to Federal Times, the DOD has a problem in that it must hire more than 14,000 scientists and engineers in 2005. Further, the pool of applicants is shrinking with more than half of graduates from U.S. schools being foreign citizens and unable to qualify for a security clearance.
  Exacerbating the problem, DOD is competing with industry for the same talent, and retirement rates are accelerating ahead of predictions.  In 2003, for example, the number of people retiring exceeded the Office of Personnel Management’s expectation by more than 10 percent.
   
Finally, the issue of knowledge transfer is critical to LM’s success.  When an engineer retires a significant amount of experience leaves with him and LM is facing the challenge of capturing and transferring that knowledge to the younger workers.  
Recommendation 9. DOD should institute a formal mentorship program where young engineers and scientists are paired with a senior mentor in their organization to facilitate the knowledge transfer that must occur to mitigate the experience drain caused by retirements.  LM is aggressively recruiting in U.S. universities and colleges and has a robust intern program that seeks to provide college students an opportunity to work and study with LM while completing their degree.  LM actively partners with local universities to improve the engineering programs and to actively recruit their graduates.  Many of the interns are offered permanent jobs, and the rate of acceptance is very high.  
Recommendation 10.  DOD should develop local internships and partnerships at universities to increase recruitment of engineers and scientists, and develop and enhance scholarship programs to boost the numbers of recruits.  LM, Northrop Grumman and General Dynamics all actively pursue interns.  A very high percentage are offered jobs upon graduation, and the acceptance rate is high because they feel comfortable in the environment, have made friends, find the work challenging, and are competitively rewarded.  DOD could enjoy the same benefits through a civilian intern program.

Training and Education Programs

LM invests a great deal of resources into its training and education programs and the programs run the gamut from indoctrination of a new employee through making educational opportunities available outside the work environment.  Many of the courses that LM offers are web based and can be accessed through the web portal LM People.  DOD employees would feel very comfortable and familiar with the training and education process at LM and DOD should continue to push for web based training and education.  
Winning the War for Talent
LM believes that the employees are what differentiate them from their competitors.  Importantly, LM tells their employees that their career is much more than a paycheck.  They are part of a team in an exciting industry with national and international importance.  The total value of a career is everything from competitive compensation, excellent benefits, career development, work/life balance, and an environment that embraces diversity.  
LM invests a considerable amount in an employee’s total compensation.  About a third of total compensation is in paid time off, health care benefits, and pensions and savings (such as 401K accounts).  For example, an employee who earns $60,000 a year may receive as much as an additional $24,900 in benefits.  These benefits include:  pension, savings, retirement, medical insurance, Social Security and Medicare, vacation time, dental, life insurance, tuition reimbursement, rewards and recognition, and work/life programs.  Further, the employees have options to maximize the benefits to a particular situation.  LM uses competitive market information to establish pay rate ranges that are appropriate based on skill levels and geographic location.  Pay increases are determined by overall performance.  Evaluations of performance consider the achievement of individual objectives as established between the employees and their supervisors.  The bottomline is that high performance is rewarded.  The more senior executives receive incentives based on a formula derived from financial performance of the various levels of the company.  
Recommendation 11.  DOD should acknowledge that we are engaged in a war for talent and charter a major study on the human capital issues to include recruitment, retention, and compensation.  This study would include a top to bottom examination of compensation and benefits to ensure DOD remains competitive within the overall market.  DOD should raise member’s awareness of the cost of benefits they are receiving.  For example, DFAS should include on the end-of-month statement the additional value of benefits, including medical benefits.  This is one small step to combat the “grass is greener” syndrome.  
II  Leadership Commitment

The next secondary practice is to make your leaders committed to your business.  Three relevant mandates drive success in this area:

1. Inspire management to strengthen its relationships with people at all levels.

2. Inspire management to hone its capacity to spot opportunities and problems early.

3. Closely link the pay of the leadership team to their performance.

Inspire Management
The ideas and principles I encountered during my fellowship year made me confront some of my long held beliefs on leadership.  Through years of observation and study, I learned that the military leadership model consists of out-in-front leadership with exceptional verbal and written communication skills.  They are often  charismatic and pride themselves on being credible in their military specialty.  
In corporate America, there is a successful leadership style that Jim Collins identified in Good to Great, as “Level 5 Leadership.”  In his research he was shocked to discover that the type of leadership required to turn a good company into a great company was not the high profile leader with a big personality who made headlines and became a celebrity.  Instead it required a self-effacing, quiet, reserved, and even shy individual.  This is a blend of personal humility and professional will, more like President Abraham Lincoln than General George Patton.  Level 5 leaders channel their ego needs away from themselves and into the larger goal of building a great organization.
  Many leaders in corporate America fit this model.  The key point is that there are valid leadership styles beyond the military model.
Jim Berry is a level 5 leader who embodies the key attributes.  One example of his drive for the LMMFC to succeed is the amount of time and effort he spends on developing a succession plan for his business.  He meticulously and honestly measures the performance of each executive, plans their development, and helps them work on weak areas.  He is purposefully setting up LMMFC for future success so that the business processes he built will continue to improve.  

Hone Leadership’s Capacity to Spot Opportunities and Problems
LM is committed to leadership development and spends large resources on improving their employees.  LM’s Institute for Leadership Excellence near corporate headquarters in Bethesda, Maryland, is focused on connecting personal and business objectives in a comprehensive approach.  LM’s approach to learning and development is a model that links an individual’s goals with the changing needs of the business.  It focuses on learning from education, work experience, and others.  It emphasizes growth in technical and professional skills, leadership skills, and business knowledge.  
In addition to the in-residence program, LM takes full advantage of web based learning and has approximately 2,000 courses available along with supplemental tools and aids to help leaders and employees grow and become more effective.  LM has six leadership development programs that are targeted to their respective level of responsibility.  For example, the Foundations for Leadership Program is tailored for the high potential employees early in their careers while the Executive Leadership Program targets new vice presidents.  
Finally, high potential leaders selected by their supervisors may participate in leadership development programs that are similar to an extended fellowship.  For instance, the Engineering Leadership Development Program rotates young engineers with potential to serve as program mangers several years hence through positions in Strategic Planning, Finance, and other functions to give them a broader understanding of the business and hone leadership skills.  The program runs for 2 years.  
III  Innovation

The third secondary practice is to make industry transforming innovations.  There are three mandates to achieving success in this business practice.

1. Introduce disruptive technologies and business models.

2. Exploit new and old technologies to design products and enhance operations.

3. Don’t hesitate to cannibalize existing products.

Disruptive Technology

LM is a technology company where 66 percent of its 132,000 employees are engineers, including software engineers, and scientists.  Its core competencies are technical in nature, and LM takes tremendous pride in its innovations and ingenuity.  A disruptive technology is one that could potentially create a new market or displace an existing market, or both.  For example, the hand held computer built by Hewlett Packard in the 1970s completely obliterated any company making slide rules.  An example of a potential disruptive technology in the defense arena is directed energy weapons.

LMMFC conducts a rigorous review of technologies and potential products and invests Internal Research and Development (IRAD) dollars into revolutionary technology.  Importantly, LM is a business and, while a significant portion of IRAD goes to those developmental programs, the project must have a chance of producing a profitable product in a reasonable amount of time.  For this reason, DOD funding of CRAD and in basic science and technology is crucial to U.S. technological superiority.

Evolutionary Growth and Cannibalization

LMMFC does look for evolutionary improvements to its product line.  For example, LMMFC took the very successful Multiple Launch Rocket System (MLRS) rocket and improved it by adding a guidance capability to improve accuracy.  Further, LM sought a way to improve the tracked vehicles maneuverability and mobility and developed a new system called High Mobility Artillery Rocket System (HIMARS), which is a wheeled vehicle that can fit on a C-130 for greater mobility and fires either six rockets or one ATACMS missile.  Evolutionary developments fuel the business.  Another example is where LANTIRN has been a successful program for LM, but the SNIPER targeting pod shows greater promise.  LM is willing to surrender market share of the profitable LANTIRN in order to gain market share for the newer SNIPER pod.
One of the interesting findings of the Evergreen Study was there was no correlation to spending on IT architecture and improvements in profit margins.  IT Architecture cannot salvage a faulty strategy or poor execution.  However, the IT architecture is an important tool that helps ensure a business can function efficiently with excellent data to make fact-based decisions.  First, corporate America knows what they spend on IT.  At LM, they weigh the cost versus benefits before adopting or upgrading to new systems, and they spread the coast across functions to ensure the VP spending the IT money has leverage to ensure the IT investment provides value.  Second, corporate America is running their business on the internet.  A GAO report highlighted wasted millions on unused airline tickets.  The report cited as a major contributing factor that the travel order, ticket issuance, and travel voucher systems are not integrated.
  There are dozens of areas where DOD can leverage IT technology. For instance, why do military members need to fill out the same forms every time they see a military doctor?  Why don’t we have a consolidated DOD data base for medical records?  
Recommendation 12.  DOD should continue to leverage IT technology and strengthen the role of the CIO at DOD and major commands.  Flight record management should be automated and record keeping centralized.  Manpower savings should be put into warfighting billets.  Medical, personnel, flight, finance and supply records should similarly be automated and paper records eliminated.  DOD should leverage IT Architecture by moving to web-based self service for actions regarding personnel and finance, with centralized call centers to answer particular questions.  
IV  Mergers and Acquisitions

The last secondary practice discussed in What (Really) Works is to make growth happen with mergers and partnerships.  While much of corporate America went on a buying spree in the 1990s, the Evergreen Study found that diversification through acquisition mostly yielded negative results.  Among winners who excelled in merger management were those who did so by leveraging the existing customer relationship or the two companies complemented each other’s strengths.  The four mandates for this practice are:

1. Acquire new businesses that leverage existing customer relationships.

2. Enter new businesses that complement your companies existing strengths.

3. With a partner, move into new businesses that can use the partnership’s talents

4. Develop a systemic capability to identify, screen and close deals.

Bob Coutts, Executive Vice President for Electronic Systems Business Area, spoke to LMMFC employees about mergers and acquisitions.  He pointed out that the key to success is organic growth.
  LM wants to ensure it sticks to its core competencies and complements its current business.  LM will pursue mergers and acquisitions when it makes sense but, growth from within existing business lines is the most desirable.  Regardless, change management skills are necessary for successfully navigating mergers and acquisitions.
Change Management

     LMMFC grew into its current organization when Orlando’s LMMFC acquired part of Vought in Dallas.  Jim Berry had a monumental task in 1997 to merge the two companies.  The average age of the executives was 67, and business growth had stalled.  Berry created a sense of urgency within LMMFC that told the employees that the business environment had changed and was more competitive.  Over time, Berry replaced many of the executives.  In fact, none of the executives that were here when Berry arrived remain.  The average age of the executives is now 45, and the group is much more diverse in talent with many being hired from outside the company.  Berry developed a program called Vision 20/20 that he used to communicate what LMMFC was to become.  He also took pains to celebrate the heritage that brought LMMFC together, but, at the same time, drove the several units into one team that worked together for the common good.  This cultural shift is still ongoing as the task of bringing together former bitter competitors into the same company was monumental.  Berry focused on gaining some short term wins and certainly winning contracts in such large programs as PAC-3, JASSM, and ATP help build momentum for the change.  Importantly, the transformation is a journey, not the final destination.  While adaptability is built into the culture now, it may or may not remain so.  LM requires revitalization and emphasis to remain relevant.  

From 1996 to 1998, I was stationed at Air Combat Command (ACC) under General Richard Hawley.  General Hawley initiated a reengineering process for the ACC headquarters to improve the efficiency of the organization and reduce staffing requirements.  The command hired Anderson Consulting and embarked on a 6-month process to reengineer the headquarters.  The effort did not substantially reduce personnel or alter the organizational structure of the command.  This episode demonstrates that change management is exceedingly difficult to effect unless the organization is a learning organization that embraces change.
Jim Berry had something that General Hawley did not.  General Hawley was the driving force for reengineering and when he retired, the initiative was shelved.  Jim Berry has “held the reins” since 1997 at LMMFC and is the first to acknowledge that major change takes years to effect.  John Kotter, in his book, Leading Change, lists the following eight stages of creating major change:

1. Establish a sense of urgency.
2. Create a guiding coalition.
3. Develop a vision and strategy.
4. Communicate the change vision.
5. Empower broad based action to get rid of obstacles and encourage risk taking.
6. Generate short term wins.
7. Consolidate gains and produce more change.
8. Anchor new approaches in the culture.

Clearly, the vital element in change management is top leadership’s commitment to changing the culture and driving the organization into a culture that embraces and thrives on change.  Transformation in DOD is hampered by frequent moves at the top in both military and senior DOD leadership positions.  Further, an entrenched civilian cadre can outlast a leader who wants to make substantial changes.  This is a barrier to affecting major change in DOD.

Recommendation 13.  DOD should focus on stabilizing key leadership positions to drive the transformation process.  Frequent changes in leadership are detrimental to affecting change.

Chapter 5

Observations on DOD Acquisition 

We need to establish new ways of transferring information and intellectual capital.  Until now, our relationship with the private sector has been essentially limited to formal contracts.  In my view, this will not foster the exchange of ideas necessary to resolve the joint warfighting challenges facing us both today and tomorrow.  We must engage with the private sector to improve joint force capabilities and allow you in industry to participate in parallel with JFCOM’s transformational process.

Admiral E.P. Giambastiani

                                                                                      Commander, USJFCOM

Admiral Giambastiani, in a 17 March 2004 speech to industry, hit on a major complaint with defense contractors regarding the DOD acquisition process.  There is simply not enough communication in the process to ensure the best solution and best cost for the gaps in capability.  In numerous interviews defense contractors lamented the current process whereby the communication before the request for proposal (RFP) and after the contract is awarded is stilted by a bureaucracy that is overly cautious to guard against a potential protest by a losing bidder.  Earlier in this paper I remarked that a contractor guards proprietary information at all costs.  Therefore, if a DOD organization holds an industry day, it is unlikely that one will have a fruitful open discussion as the contractor will guard his potential solutions in front of the competition.  SRA International’s leadership suggested that contracts be awarded in two phases.  In phase one, an RFP would be issued with a goal of down selecting to approximately five companies.  Those five companies would agree not to lodge a protest in the next round and the government office would meet with each company one-on-one to discuss the RFP.  Once the second RFP was issued, contact would cease except for clarification purposes, until the final contract is awarded.  This change in process would result in a more realistic RFP closer to the relevant parameters of cost, schedule, and solution.  Of course, the playing field must be level but currently, the RFP process results in a tremendous cost to each company as they attempt to discern what solution the customer expects and if those expectations are realistic.  This process is even more frustrating to the contractor when the award is based on the more subjective “best value.”  
Recommendation 14.  DOD should amend the acquisition process to allow a closer partnership with industry.  Such a partnership would include the warfighter familiar with the desired capability, the engineers, the test community, the acquisition office, and corporate America.   The industry partners need to be involved early in concept development to ensure the best solution for a particular cost is provided through use of a Request for Information or the process SRA International suggested.
Jim Berry reflected on changes in the defense industry over the last decade and remarked that 10 years ago, the solution was paramount to the warfighter, followed by cost, political, and then industrial base considerations, in that order.  Today, political considerations are paramount, followed by the industrial base, cost, and finally solution.  This inversion of priorities creates a frustrating environment, but is the reality within the industry.  
Upon entering this fellowship, I assumed that the DOD is so large that suppliers would be thrilled to have a defense contract.  With the leverage provided by large contracts, such large system integrators as LM could wield tremendous clout with their second and third tier suppliers and compel them to adhere to government regulations and specifications.  Loren Thompson of the Lexington Institute points out that, in fact, DOD is not as large a factor in the overall economy.  He wrote, “You could easily infer  . . . that America must have a huge defense industry exerting vast economic and political power.  Well it isn’t so.  The entire defense industry generates barely half the revenues of Wal-Mart, and claims a mere one percent of gross domestic product.  Its profits are average at best, and its political influence has been waning for a generation.”
  

I met with dozens of suppliers and learned that in many cases the small profits, coupled with bureaucratic regulations, do not justify the effort required to be a defense supplier or vendor.    For example, a supplier for PAC-3 could be expected to provide a component for 10 missiles a month.  Small numbers, rigorous specifications, and extra paperwork all tend to drive suppliers to the commercial sector rather than government contracting.  The individuals I spoke to participate because of patriotism, steady, albeit small orders, and the fact that the work is not going to be outsourced.  But it is a mistake to believe that a system integrator has leverage over the majority of their suppliers.  In contrast, Randy Pond, VP for production at Cisco Systems, told me how much leverage he held over his “partners.”  If they fail to meet targets for production quantity or quality, Cisco can shut them down.  Conversely, LM expends large resources in coaching, cajoling, mentoring, assisting and fixing the suppliers and vendors.  
Recommendation 15.  DOD’s Defense Contract Management Agency must take a more proactive role in supporting the prime contractors in managing sub-contractors and suppliers.  Further, DOD should require a prime contractor to provide a fully developed subcontractor and supplier management plan as part of the proposal process.  Subcontractor management and supplier relationships are the Achilles heel of the acquisition process.  The LMMFC and DCMA relationship is a best practice.  The DCMA commander is invited to the management meetings and actively teams with LM to ensure the warfighter is receiving quality products for a fair price.  DCMA at LMMFC provides a risk management report monthly that tracks the programs status on key parameters and serves to focus attention in critical areas.  
Recommendation 16.  DCMA should adopt the Dallas DCMA risk matrix as a best practice that enhances DOD-contractor communication.  
Acquisition Reform

In numerous interviews with suppliers, LM managers, directors, VPs, and government officials, I heard that all believe that acquisition reforms over the past decade have had a positive effect on the process of providing the warfighter the best technology.  However, most had suggested enhancements to further improve the process.  First, many professionals related concerns for quality in acquisition.  Before acquisition reform rigorous inspections were carried out for each step of the process.  Now, the process is more subjective.  Who accepts responsibility for determining if the performance parameter has been met, the program office or contractor?  There is simply confusion over this point.  If the JSF, for instance, requires a combat radius of 695 miles, (some tests show 650 and others 720), does it meet the performance criterion?  Second, just because a contractor or subcontractor “flies a flag” that says they are ISO 9000 certified, it does not mean that every day they are operating at that quality standard.  As the baby boomer generation retires, a lot of talent and experience that hoisted the ISO 9000 flag is walking out the door.  There is no guarantee that quality will remain high. 
Recommendation 17.   DOD should tighten the quality controls on its major systems.  DOD should require First Article Inspections and Physical Configuration Audits written into the contracts.  This is a case of “pay me now or pay me later,” and it costs more to uncover quality or performance issues late in a production run.  DOD must have strong participation in the Quality Assurance (QA) function at the prime, subcontractors, and major suppliers.  Finally, QA must be part of the contract and not assumed or compromised.  In conclusion, acquisition reform has been positive, but the pendulum has swung to far to the prime contractors providing the QA the government used to provide.  There must be a correction towards the government demanding quality controls and process improvement inclusion in contracts.

Corporate Warriors


Dr. Peter Singer of the Brookings Institution in his book Corporate Warriors discusses the growing role of contractors in providing support both in and out of theater.  The barrier to entry is relatively inexpensive for a contractor in that the support aspect of the business may have low profit margins, but the return on capital invested is high and, thus, inviting.  In fact, over the last several years, Pentagon procurement has been tilting from hardware domination to service domination.
  Pentagon purchasing formerly favored hardware over services by a three to one ratio, but now that ratio is being reversed.
  At one point in Operation IRAQI FREEDOM, 20,000 private service personnel worked alongside American warfighters.  Contractors fill gaps in capability, their numbers can be adjusted as needed, they provide expertise not readily available, and they provide many positive outcomes.  However, at the same time they exist in a legal vacuum in which the conventions have not caught up to the new environment, and the DOD lacks the oversight to properly manage them. 
Recommendation 18.  DOD should develop guidelines for the contractor-command relationship when deploying with troops to the combat zone to include legal issues and contract oversight.  Other areas to be examined include the status of forces agreements; chemical and biological defense training; equipment, transportation, logistical support; and the status of contractors captured in a combat zone.

Joint Programs 

Joint programs are an efficient and effective method for procuring weapon systems because they provide production in more efficient numbers.  Further, DOD reduces the number of Requests for Proposals, ensures commonality and interoperability, and provides for a joint inventory.  However, the services control budgets and the contractors I interviewed recommended that once the services agree to participate in a joint program, they not be allowed to back out or substantially modify the program without OSD approval and OSD would rule on one of three outcomes:

1. Not allowed to leave the program.
2. Leave with penalty . . . pay the additional costs.
3. Leave without penalty . . . most unlikely outcome.

Program stability is the key to controlling costs and maintaining schedule for a program.  Such actions as changing the numbers, adding requirements, and sliding the program to the right, all negatively affect the key parameters of any program.  Senior leaders must commit to limiting modifications and expanding requirements to those truly exceptional cases that cannot wait for a future spiral development.

Contractor Selection and Cost Overruns

     The competition to win bids is intense in the defense industry.  The bid and proposal process is akin to looking into a crystal ball; the contractors make educated guesses into what the customer is willing to pay.  There is tremendous pressure not to price the company out of the contract, and it is better to win the contract for a lower bid that may be difficult to actually achieve than provide a more conservative bid and be shut out.  This results in unnecessary cost overruns.  Government data shows that the government’s cost estimates, according to Mr. Marvin Sambur, are within 3 percent of the final cost.
  
Recommendation 19.  Since DOD can estimate the cost so closely, it stands to reason that DOD could benefit by not awarding contracts that are more than 7 percent below the government estimate.  DOD must draw the line on “low ball” costs and consider them as a significant risk factor to schedule and cost performance.
Chapter 6

Conclusion

I told them to look at everything they did, to examine procedures and routine activities such as flying and steaming days, training activities, and the processes within the staffs.  The object is to get people into the business of thinking about the cost of operating.  In the fleet, the mindset has been historically to “ give us a mission and we will execute it an let somebody else worry about the cost,” But we have to consider the cost.









Admiral William J. Fallon

     The SECEDF Corporate Fellows Program provided me with a unique opportunity to spend a year with LM Corporation and visit with six other Fortune 500 corporations to learn their best practices, improve my leadership and management skills, and make recommendations that may improve how DOD operates.  The formula discussed in What (Really) Works was reinforced by my observations and further study.  Upon much reflection, my belief is that any organization can be improved by adopting this formula if the organization has a system that fully integrates the components.  It is simply insufficient if the business practices are not mutually reinforcing, and a robust enterprise architecture can help facilitate that goal.  The fundamental insight is that to drive organizational success and transformation a requirement is to have a learning organization comprised of individuals and teams who value learning, continuous improvement, thrive on change and possess a relentless passion for excellence.  
In January 2005, the seven fellows in this program briefed senior leaders in the Pentagon on our observations to date.  A few senior leaders commented that the business practices were not relevant because DOD is fundamentally different than corporate America because profit is not the motive.  While it is absolutely true that profit is not the motive of DOD and that warfighter effectiveness is the supreme objective, that does not mean that DOD cannot benefit from adopting change management techniques, process improvement tools, and a host of other successful business practices.  Moreover, transforming DOD into a more cost conscious culture properly motivated to save money will ultimately ensure more resources go to the sharp end of the sword.
If this transformation process is to be successful it must be understood that it is a long term process that will change the culture of DOD.  With committed leadership, a learning organization, and a unified purpose, DOD will always be transforming, adapting, growing in capability, and ensuring it is providing the American citizen the world’s best defense at a reasonable cost.  
Appendix A

Lockheed Martin History
1910s
Traveling Time and Space 

Glenn L. Martin and the Loughead brothers, Allan and Malcolm, are just getting off the ground. Literally, in 1909 and 1913, respectively, they complete maiden voyages in their own flying machines to join the ranks of the world's aviation pioneers. They soon forge their own aircraft companies and set up shops in California.
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1909 Aviation pioneer Glenn L. Martin launches the maiden voyage of his first aeroplane, made of silk and bamboo, in Santa Ana, California. 
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1911 Heritage company Sperry successfully tests its first gyrocompass aboard the USS Delaware. It is the first major improvement in direction-finding since the magnetic compass, developed hundreds of years before. The technology wins a Collier Trophy in 1914.
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	1912 Allan and Malcolm Loughead form the 
Alco Hydro-Aeroplane Company. 

 The Glenn L. Martin Company is officially incorporated in Los Angeles. Among the company's early contributors are engineers Donald Douglas, James McDonnell,
Chance Vought and C.A. Van Dusen, draftsman Dutch Kindelberger and factory manager Larry Bell. 

 Martin performs the world's first major over-ocean flight--34 miles--in his own hydroplane. 

 

	[image: image5.png]



	1913 Aircraft designers Allan and 
Malcolm Loughead fly their wood and fabric seaplane over the San Francisco Bay.

 

	
	1914   The Glenn L. Martin Company delivers its
first Model TT Trainer planes to the U.S. Army Signal Corps. 
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	1915 Trying to drum up interest in his aeroplanes, Glenn L. Martin stars with Mary Pickford and his Model T plane in A Girl of Yesterday.

 

	
	1916 The Loughead brothers establish the Loughead Aircraft Manufacturing Company in Santa Barbara, California.

 The Glenn L. Martin Company merges with the Wright Company to form the Wright-Martin Aircraft Company.

 Sperry introduces advanced aircraft instruments, including compass, air speed indicator, altimeter, bank indicator, angle of attack and stall warning. A compass synchronized drift site wins Elmer Sperry a Collier Trophy.

 

	
	1917 Backed by a group of Ohio investors that included the owner of the Cleveland Indians baseball team, Glenn Martin pulls out of the Wright-Martin Company and reestablishes the Glenn L. Martin Company in Ohio.
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	1918 The Loughead F-1 Flying Boat makes its first flight. Loughead makes its first military sale--of Curtiss HS-2L flying boats--to the U.S. Navy.

 Martin builds the first twin engine bomber, the MB-2.
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1920s
Traveling Time and Space

Loughead becomes Lockheed and temporarily a division of Detroit Aircraft. Martin, also temporarily, merges with the Wright Brothers' company. The Lockheed Vega, a four-passenger monoplane, sets its first of many records -- a nonstop transcontinental flight. By decade end, both companies are supplying aircraft to the U.S. military. 

	
	1924 The Martin SC-1, a torpedo-scout bomber built for the U.S. Navy, becomes the forerunner to more than 300 subsequent Martin bombers.
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	1926 After the demise of the original company, Allan Loughead officially forms the Lockheed Aircraft Company, this time in Hollywood, California. The name is spelled phonetically to alleviate earlier problems with pronunciation.
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	1928 The first nonstop transcontinental flight is completed in 19 hours in a Lockheed Vega, a four-passenger wooden monoplane. 

 The Glenn L. Martin Company incorporates in Maryland and opens an aircraft manufacturing plant in Middle River, near Baltimore (and still in operation today). The first airplane built at the new facility is the XT5M-1 bomber.

 

	
	1929 Lockheed Aircraft becomes a division of Detroit Aircraft. (A group of investors buys the company back in 1932.)


Bottom of Form

1930s
Traveling Time and Space

As the war in Europe escalates, so too do the ranks of the Lockheed and Martin companies. Between them, the companies produce many of the country's best known war planes and transport aircraft, including Martin's China Clipper and the B-26 Marauder, and the Lockheed P-38 Lightning and XP-900, the company's first fighter. The Lindberghs and Amelia Earhart break records and inspire a nation -- all in Lockheed planes. 
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	1930 Charles and Anne Lindbergh in front of Sirius. They set a transcontinental speed record in April 1930. The Lindberghs made Pan Am survey flights in 1931 and 1933, flying 30,000 miles over 4 continents. 

 The DL-1, the first Detroit-Lockheed made, becomes the first Lockheed aircraft to be ordered by the U.S. armed forces. 

 Lockheed's first fighter, the XP-900, sets a world trend in fighter design. It is the first fighter to break from the traditional configuration -- externally braced biplanes with open cockpits -- with a newly designed metal fuselage and new 600-horsepower engine.
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	1932 Amelia Earhart lands her Lockheed Vega in a meadow in Northern Ireland, becoming the first woman to fly solo across the Atlantic.

 The Martin YB-10 becomes the world's fastest bomber. Martin wins a Collier Trophy for the effort. RCA (later purchased by heritage company GE Aerospace) introduces 33 1/3 disk records.

 

	
	 1933   Wiley Post makes the first solo flight around the world -- and in record time (7 days, 19 hours) in his Lockheed Vega, dubbed Winnie Mae.
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	 1934   The Lockheed Model 10 Electra flies for the first time. The all-metal transport plane -- the first to be pressurized -- is the forerunner to today's commercial aircraft.

 Robert Gross, who with a group of investors rescued the Lockheed Aircraft Company from receivership in 1932, is named chairman of the reborn company. His vision will be credited with transforming Lockheed into the aerospace giant it is to become.
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	1935 The Martin M-130, dubbed the 'China Clipper' by customer Pan Am, makes the first-ever scheduled trans-Pacific flight.

 

	
	 1937    Contract awarded for the Lockheed P-38 multi-engine fighter.  The P-38 would later go on to become the first U.S. Army Air Forces (predecessor to modern day Army and Air Forces) plane to shoot down a Nazi aircraft. Lockheed would produce nearly 10,000 of the planes, named "Lightning," which were recognized as one of the great fighters of World War II. 

 Martin develops the first power-operated revolving gun turret, a key feature on more than a dozen American and Allied aircraft during World War II.
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	1938 The Lockheed Model 14 Super Electra makes another record for circling the globe -- in 3 days, 19 hours and 14 minutes. This time, the pilot is eccentric millionaire Howard Hughes. One thousand police officers are on hand at New York's Floyd Bennett Field to control the throngs of people who show up to greet Hughes.


1940s
Traveling Time and Space

Complementing Lockheed and Martin's wartime efforts, heritage companies GE Aerospace and Goodyear Aerospace produce radar and maritime patrol ships respectively. When peacetime arrives, the Lockheed and Martin companies scale back accordingly. Lockheed keeps up production of its fighter and transport planes, while Martin focuses on the commercial airline industry, and ventures into production of missiles, rockets, and other modern weapons.

	[image: image31.png]



	1940 Martin introduces the first B-26 Marauder medium bomber, which goes on to achieve the best survivability rate of any World War II bomber. More than 5,200 are produced.

 

	
	1943   Lockheed's Burbank, California
operation begins development of a new jet fighter for the U.S. Army Air Corps (predecessor to modern military branches) -- in secret. The development team adopts the name "Skunk Works".
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	1944 Lockheed’s XP-80 Shooting Star, the first American jet fighter, flies for the first time. The plane is built in complete secrecy by the Skunk Works. In 1947, it sets a new world air speed record, at 623.8 mph.
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	1945 Two B-29 heavy bombers, built by Martin and dubbed the Enola Gay and Bock’s Car, drop bombs on Hiroshima and Nagasaki, ending the Pacific conflict. 

Heritage company RCA begins selling its first black and white television sets for $375. 
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	1947 Heritage company Vought produces the Regulus I missile for the U.S. Navy. It is one of the military's first jet-powered guided missiles. 

The Lockheed Navy P2V Neptune ("The Turtle"), the first land-plane designed exclusively for the Naval patrol submarine warfare mission, sets a world long-distance record, flying 11,236 miles from Perth, Australia to Port Columbus, Ohio. 

 

	
	1949   The Martin Matador TM-61 U.S. Air Force tactical missile flies for the first time. 

The Martin Navy Viking research rocket sets a record for high altitude research at White Sands, New Mexico, by reaching space -- 158 miles above the Earth



1950s
Traveling Time and Space

The Martin Company continues to focus on its weapons systems and space efforts. Lockheed supports mobilization for the Korean conflict and launches its Missile Systems Division. Heritage company RCA, meanwhile, introduces the tri-star kinescope -- and color television is born. Goodyear revolutionizes radar technology and GE Aerospace's Spacetrack is the first to track the Soviet Sputnik.
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	1950 Heritage company RCA develops and demonstrates the tri-color kinescope, the first single tube capable of producing television pictures in full color.

 

	
	1951 Heritage company Goodyear Aerospace invents synthetic aperture radar technology. The revolutionary technology is capable of locating targets through cloud cover and later flies on the Lockheed SR-71 in reconnaissance missions during the Cold War. 
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	1954 The first Lockheed C-130 Hercules transport aircraft takes the skies. Still in production, the plane is the longest running military airlifter program in the world. 

 Heritage company GE Aerospace's Spacetrack is the first U.S. radar to observe Soviet missile tests. In 1957, it becomes the first Western system to detect and track Russian satellite Sputnik.

 

	
	1955 Lockheed’s top secret U-2 reconnaissance aircraft makes its first flight. 

 The first of more than 135,000 missile/guidance control sections are produced by heritage company Ford Aerospace. Production continues today.  
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	1956 Lockheed begins its leadership with the U.S. Navy with the development of the Polaris fleet ballistic missile, which is followed by the Poseidon and the Trident Missiles. 

 Heritage company General Dynamics' B-58 Hustler flies for the first time and goes on to set multiple records for speed, altitude and payload. It is the first supersonic Mach 2 bomber 
 

	
	1957   Heritage company GE Aerospace produces radio guidance equipment used on the first and 276 subsequent Atlas rocket flights (through 1995), including John Glenn's flight that made him the first American to orbit the Earth.
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	1958 The Lockheed F-104 Starfighter becomes the first plane to hold both altitude and speed records at the same time, flying 1,404.09 mph at 91,243 feet. It breaks its own record a year later. flying at 103,396 feet. Introduced in 1954, the F-104 is the first operational fighter capable of sustained flight at Mach 2, or twice the speed of sound. It wins the Collier Trophy in 1958. 

 The first U.S. satellite, Explorer I, is launched from Martin's Vanguard research rocket. 

 The Martin Bold Orion becomes the first air-launched multistage ballistic missile. 

 Martin begins execution of the Pershing Missile program, which will last more than 34 years. One of the most successful military programs ever (in terms of performance, schedule and cost), the ballistic missile is credited as a major contributor to the international arms control treaty and end of the Cold War. 

 Lockheed introduces the first FAA-approved flight data recorder. The 'black box' is now standard equipment on commercial airliners and many military transports.
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	1959 Lockheed’s Agena spacecraft puts America's first Earth-oriented satellite into orbit. 

 The Martin Titan I is the most powerful ICBM (intercontinental ballistic missile) made to date in the free world, and introduces a family of space launch vehicles for military and commercial payloads, including all Project Gemini manned flights. The Gemini program wins a Collier Trophy in 1965. 

 Heritage company IBM Federal Systems begins its long-standing relationship with NASA, supplying computers to the Project Mercury, Gemini, Apollo, Skylab and Shuttle programs. 
 


1960s
Traveling Time and Space 

The space program dominates much of the companies' efforts. Lockheed and Martin are both major suppliers to NASA efforts, as are heritage companies IBM Federal Systems, Sperry and Goodyear Aerospace. Lockheed's C-130 Hercules transport plane moves troops, supplies, and refugees during the Vietnam War. Martin begins work on the Space Shuttle and merges with American-Marietta Company to become Martin Marietta.

	
	1960   The first weather picture from space is transmitted from heritage company
RCA's TIROS satellite. Built by the Astro-Electronics division of RCA, the Television Infrared Observation Satellite -- the first meteorological observation satellite -- paves the way for future weather satellites. 

 Heritage company Vought's Scout rocket lifts its first payload into orbit, becoming one of NASA's most successful and longest-running expendable launch vehicle programs. The Scout is the rocket for which NASA's countdown procedure was created. 

 Lockheed launches Polaris, the first ballistic missile to be fired from a submerged submarine, to a target 1,000 nautical miles away. 
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	1962 John Glenn is the first American to orbit the
Earth -- in a Mercury capsule launched by an Atlas rocket built by heritage company General Dynamics. The Atlas team wins a Collier Trophy in 1959. 

 Lockheed's single-seat A-12 -- predecessor to the famed SR-71 Blackbird -- makes its debut. Built for the CIA, the A-12 wins a Collier Trophy in 1963. 

 Heritage companies GE Aerospace, Ford Aerospace and Sanders, among others, are all part of NASA's race to reach the Moon. GE Aerospace supplies equipment and software for Apollo Mission Control.
Ford Aerospace helps build the Mission Control Center at the Johnson Space Center in Houston. Sanders is later selected to provide the information display system used for the launch of Saturn V vehicles. 
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	1963 Jacqueline Cochran sets the woman's
speed record, flying 1,429 mph in a
Lockheed F-104 Starfighter.

 

	
	1964   The first air traffic control computers are installed in the United States by heritage
IBM Federal Systems/Unisys. Lockheed Martin is still a leader in the industry, recently winning contracts to install air traffic control systems.

 

	
	1965 A Titan II rocket, built by Martin Marietta, launches two astronauts into space in the first of 10 successful manned Gemini missions. 
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	1966 Martin Marietta's Titan-launched Gemini VIII spacecraft and a Lockheed Agena become the first two vehicles to successfully dock (and undock) in space.

 

	
	1967 Heritage company Sanders develops circuitry for making interactive patterns on the screen of a television receiver, spawning the advent of the video game industry. 

 

	
	1968   Lockheed's Deep Quest underwater research vehicles sets a depth record for submarines, diving to 8,310 feet.
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	1969  From Neil Armstrong's first step on the
Moon to the latest space exploration, Lockheed Martin and its heritage companies have contributed to nearly every part of the space program. Sperry supplied equipment to the first 'Eagle' Lunar Excursion Module. Armstrong's sent his first message from the Moon over an RCA communications system. 

 Heritage company Ford Aerospace introduces the Pave Knife laser target designator, the first electro-optical targeting system used by the U.S. Air Force and
U.S. Navy in combat. The Pave Knife is a precursor to modern day weapons systems. 
 


1970s
Traveling Time and Space

Martin Marietta helps build Skylab, the nation's first space station, while Lockheed introduces the famed SR-71 Blackbird aircraft, which still retains world records for speed. The F-16, still the world's most formidable fighter, is introduced by heritage company General Dynamics. IBM Federal Systems and Gould help to revolutionize the nation's undersea warfare capability, while Ford Aerospace pioneers modern precision weaponry. All are now Lockheed companies.

	
	1970   Heritage company IBM Federal Systems develops the first digital sonar capability for the U.S. Navy's AN/BQQ5 program -- a major breakthrough that greatly enhances the nation's undersea warfare capability.

Heritage company Gould Electronics develops the first passive towed sonar array, a stealthy radar that detects submarines. 

 

	
	1972   Goodyear Aerospace, another heritage company, delivers its first networked trainers, the 2F90, to the U.S. Navy. Still today, more than a dozen Lockheed Martin companies are involved in training and simulation programs. 

 

	
	1973   Martin Marietta produces the multiple docking adapter for Skylab, America's first space station. It serves as the laboratory from which astronauts control experiments and provides access to Skylab from the astronauts' shuttle spacecraft. Heritage company IBM Federal Systems provides ground software in Houston and spacecraft computers.
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	1974 The Lockheed SR-71 sets the first of many records, this one for speed -- 3 3/4 hours from London to Los Angeles. In 1976, the Blackbird will set seven world records in two days, beating three records set by Russian MiGs.
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	1974 Heritage GE Aerospace's LANDSAT wins the Collier Trophy as the satellite becomes the first to provide remote study for the Earth's surface.
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	1974 Heritage company General Dynamics' F-16 prototype makes its first flight, on the way to a career as the world's most affordable multirole fighter, the F-16 'Fighting Falcon' wins a Collier Trophy in 1975.
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	1976 Heritage companies Martin Marietta, General Dynamics, Lockheed and Xerox Electro-Optical Systems help make Mars exploration possible, each contributing components of the Viking I and II spacecraft, which land on the Red Planet.

 

	
	1978   The Department of Defense selects heritage company IBM Federal Systems to develop the ground control system for the Global Positioning System, the world standard for pinpointing locations. GPS wins a Collier Trophy in 1992. 

 

	
	1979   The first launch of the Lockheed Trident I fleet ballistic missile from the USS Francis Scott Key. 

Martin Marietta begins full-scale development of the Pershing II missile system. With three times the range of previous versions, the new Pershing II -- built to meet NATO requirements -- is known for its pinpoint accuracy. In the '80s, after it is declassified, the Army confirms that a Pershing II fired from the backyard of the Martin Marietta plant in Orlando could -- via its guidance system -- strike the interior courtyard of the Pentagon, 700 miles north. (In fact, it could hit a luncheon kiosk in the middle of the courtyard. Every time.) 


1980s
Traveling Time and Space

Martin Marietta builds the external tank and Lockheed supplies the insulation for the Space Shuttle. Many of the heritage companies of the modern Lockheed Martin make contributions to the Shuttle program. The Air Force announces the existence of the previously secret F-117A Stealth Fighter, in production by Lockheed Skunk Works for more than a decade. Martin Marietta modernizes the nation's air traffic control systems and heritage company Unisys develops advanced weather radar systems.
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	1981 Since its first launch in 1981, every Space Shuttle has been equipped with an external tank, the largest spacecraft fuel tank in the world (at 154 feet). Martin Marietta and the Space Shuttle team win a Collier Trophy for their efforts in developing a reusable launch vehicle. 

 Lockheed develops the heat-resistant tiles on the Shuttle that allow the orbiter to re-enter the atmosphere. 

 

	
	1983   Martin Marietta is selected by the Department of Energy to operate its facilities in Oak Ridge, TN, Portsmouth, OH and Paducah, KY -- and later the Sandia National Laboratories in New Mexico.
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	1984 Man becomes a human satellite using Martin Marietta's Manned Maneuvering Unit, which allows astronauts to free float outside the Space Shuttle Challenger. The MMU wins a Collier Trophy. 

 Martin Marietta wins the most complex federal program since the Apollo Moon project -- a 10-year effort to modernize the nation's air traffic control, navigation and communications systems. 
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	1988 The U.S. Air force discloses the existence of the F-117A Stealth Fighter, in development at Lockheed's secret Skunk Works operations for more than a decade. It wins a Collier Trophy in 1989.

 

	
	1989   Heritage company Unisys introduces the NEXRAD Doppler weather radar, the world's first advanced weather tracking radar system.


1990s
Traveling Time and Space 

Lockheed-made aircraft and weapons systems and Martin Marietta-made missiles, weapons, and electronics make significant contributions to Operation Desert Storm, as do the works of heritage companies Vought, IBM Federal Systems, Loral, and Unisys. In 1995, Lockheed and Martin Marietta merge to become one of the largest aerospace, defense and technology companies in the world. The company's core efforts now also include telecommunications and information systems.
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	1990 The Lockheed-built Hubble Space Telescope is deployed. In operation today, it continues making discoveries about the nature and origins of the universe. 

 The Magellan spacecraft, produced by Martin Marietta and including subsystems made by heritage company Loral, travels 788 million miles through space before entering orbit around Venus. 

 The Lockheed SR-71 breaks yet another speed record -- this time, flying coast-to-coast from Palmdale, California to Washington, D.C. in 64 minutes and 2 seconds at an average flying speed of 2,144.8 mph. 
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	1991 The Vought-made Army Tactical Missile System becomes the first surface-to-surface missile ever fired by the U.S. Army during combat.
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	1991 Lockheed, teamed with General Dynamics (which it would later acquire) and Boeing, began production of the F/A-22, the Air Force's Air Superiority Fighter. In its first tests, the F/A-22 achieves a number of milestones, flying, for instance, at an unprecedented 60-degree angle of attack under complete control. 

 Lockheed, Martin Marietta, Vought, IBM Federal Systems, Loral and Unisys -- all heritage companies -- contribute to the allied victory in the Persian Gulf. Lockheed provides multiple aircraft and electronic countermeasures systems, while Martin Marietta contributes missiles, weapons systems and electronics. 

 

	
	1992   The Department of Energy's Oak Ridge facility -- managed by Martin Marietta -- delivers the last nuclear weapon stockpile component and shifts its mission to weapons dismantling and nuclear materials storage.

 

	
	1994   The first of six Milstar communications satellites, built by Lockheed, is placed into orbit by a Martin Marietta Titan IV - Centaur booster. It is the world's most advanced military communications satellite.

 

	
	1995   Martin Marietta and Lockheed combine their operations in a "merger of equals" -- becoming one of the largest aerospace, defense and technology companies in the world. From the auspicious beginnings of three young aviators to the current status as a dominant world enterprise, the new Lockheed Martin Corporation reflects nearly a century of aerospace innovation and adventure. 

The United Space Alliance, a limited liability company (LLC) equally owned by Lockheed Martin and Rockwell, is selected by NASA as the single contractor for launch operations for the Space Shuttle fleet. 

 Martin Marietta introduces the 3D chip set, enabling PCs to display graphics virtually as clear as the military's best simulators. 

 

	
	1998   The advanced U-2S reconnaissance aircraft -- derivative of the famed U-2A first flown in 1955 -- wins a Collier Trophy. 

Lockheed Martin wins a contract to build a new family of rockets for the U.S. Air Force, as part of its Evolved Expendable Launch Vehicle (EELV) program. The new EELV, dubbed Atlas V, will launch government and commercial payloads. 

The enhanced C-130J transport plane receives FAA certification, continuing the legacy begun in 1954. 
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	1999  Lockheed Martin wins one of two contracts to develop a Joint Strike Fighter for the U.S. Air Force, Navy, Marine Corps and the British Royal Navy. The contract includes design, development, construction and, ultimately, flight test of two full-scale demonstrator aircraft. The Pentagon goes on to select the Lockheed Martin led team to build the next-generation multirole strike fighter in 2001. 

 The U.S. Postal Service begins using Lockheed Martin-built Mobile Data Collection Devices and supporting computer infrastructure to track and confirm residential delivery of packages and express and registered mail. This follows installment of a number of other Lockheed Martin systems within the USPS, including a parcel consolidation and distribution system. 

 The company's efforts in information technology services expand, as the company wins significant contracts to merge IT services for many federal agencies into the twenty-first century, and with Nike, to provide the company's internal IT services. 


2000s
Traveling Time and Space
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Today, Lockheed Martin is one of the largest technology companies in the world, with
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has propelled us into space, helped protect the freedoms of people around the world
and made our dallylives safer, easler, more productive and more secure.





Appendix B

Summary of Recommendations
Recommendation 1.  DOD must ensure sufficient R&D funds are made available for CRAD through DARPA and the government laboratories in partnership with industry.  The Defense Science Board must be able to harness the best of what is possible in the future and recommend strategic investment thrusts.  Long term investment in R&D is vital to maintaining our technological superiority, and we cannot rely on industry to fill this void without adequate financial incentives. 

Recommendation 2.  DOD should review the core competencies and strive to reduce unnecessary duplication and redundancy.  For example, each service conducts electronic warfare reprogramming.  A joint reprogramming center, either virtually or physically, could potentially reduce overhead costs, make more efficient use of laboratories, reduce the number or redirect the activities of engineers, and provide a more coherent product to the joint warfighter.

Recommendation 3.  DOD should continue to aggressively pursue opportunities for outsourcing that provide lower cost to the government.  DOD should decide if a business service is mission essential.  If it is not, perhaps DOD can save money by intelligently outsourcing.  Examples of potential areas for outsourcing are aircraft maintenance, training and education, history offices, fleet maintenance for vehicles, with a goal of reducing the cost of ownership over the entire lifecycle.

Recommendation 4.  DOD should adopt and implement a formal process improvement discipline.  Most of the successful companies use Lean Six Sigma or Six Sigma methodology to drive process improvement with documented savings in the billions of dollars.  If large businesses can successfully implement an improvement discipline, then so can DOD.  

Recommendation 5.  DOD should incorporate executive Masters of Business Administration (MBA) training in its professional military education courses with emphasis placed on budget, finance, change management, process improvement tools, human capital management, and managing contracts as a minimum.  As DOD outsources more support functions, it is imperative that officers and senior NCOs understand the basics of contracting.  

Recommendation 6.  DOD should strongly encourage commanders through incentives to make process improvements that save resources and manpower.  For instance, if commanders at the brigade or wing level could keep a portion of the savings in a working capital fund available for quality of life improvements, they would have an incentive to reward frugality.  Further, goals should be set for process improvements, measured and reported on performance reports.  Cost cutting must be on the commander’s radar scope and a DOD priority.

 Recommendation 7.  DOD should ensure pay is linked to performance and responsibility.  A captain in a squadron should not be paid more than the lieutenant colonel squadron commander, as has happened due to pilot bonuses.  Pay increases should be linked more closely to promotion, not longevity.  Pay and promotion, the two primary rewards for military members beyond the satisfaction of service to one’s country, should be directly linked to how well a member achieves the organization’s goals.  

Recommendation 8.  DOD must improve its horizontal integration across services and agencies by directing more joint training, exchange tours, joint use basing, and joint education.  Further, DOD should pursue more joint common solutions for shared services to reduce redundancy, gain productivity, and improve service through aggressive use of internet based solutions.

Recommendation 9.  DOD should institute a formal mentorship program where young engineers and scientists are paired with a senior mentor in their organization to facilitate the knowledge transfer that must occur to mitigate the experience drain caused by retirements.  

Recommendation 10.  DOD should develop local internships and partnerships at universities to increase recruitment of engineers and scientists, and develop and enhance scholarship programs to boost the numbers of recruits.

 Recommendation 11.  DOD should acknowledge that we are engaged in a war for talent and charter a major study on the human capital issues to include recruitment, retention, and compensation.  This study would include a top to bottom examination of compensation and benefits to ensure DOD remains competitive within the overall market.  DOD should raise member’s awareness of the cost of benefits they are receiving.  For example, DFAS should include on the end-of-month statement the additional value of benefits, including medical benefits.

Recommendation 12.  DOD should continue to leverage IT technology and strengthen the role of the CIO at DOD and major commands.  Flight record management should be automated and record keeping centralized.  Manpower savings should be put into warfighting billets.  Medical, personnel, flight, finance and supply records should similarly be automated and paper records eliminated.  DOD should leverage IT Architecture by moving to web-based self service for actions regarding personnel and finance, with centralized call centers to answer particular questions.

Recommendation 13.  DOD should focus on stabilizing key leadership positions to drive the transformation process.  Frequent changes in leadership are detrimental to affecting change.
Recommendation 14.  DOD should amend the acquisition process to allow a closer partnership with industry.  Such a partnership would include the warfighter familiar with the desired capability, the engineers, the test community, the acquisition office, and corporate America.   The industry partners need to be involved early in concept development to ensure the best solution for a particular cost is provided through use of a Request for Information or the process SRA International suggested.

Recommendation 15.  DOD’s Defense Contract Management Agency must take a more proactive role in supporting the prime contractors in managing sub-contractors and suppliers.  Further, DOD should require a prime contractor to provide a fully developed subcontractor and supplier management plan as part of the proposal process.  Subcontractor management and supplier relationships are the Achilles heel of the acquisition process.

Recommendation 16.  DCMA should adopt the Dallas DCMA risk matrix as a best practice that enhances DOD-contractor communication.  

Recommendation 17.   DOD should tighten the quality controls on its major systems.  DOD should require First Article Inspections and Physical Configuration Audits written into the contracts.  This is a case of “pay me now or pay me later,” and it costs more to uncover quality or performance issues late in a production run.  DOD must have strong participation in the Quality Assurance (QA) function at the prime, subcontractors, and major suppliers.  Finally, QA must be part of the contract and not assumed or compromised.  
Recommendation 18.  DOD should develop guidelines for the contractor-command relationship when deploying with troops to the combat zone to include legal issues and contract oversight.  Other areas to be examined include the status of forces agreements; chemical and biological defense training; equipment, transportation, logistical support; and the status of contractors captured in a combat zone.
Recommendation 19.  Since DOD can estimate the cost so closely, it stands to reason that DOD could benefit by not awarding contracts that are more than 7 percent below the government estimate.  DOD must draw the line on “low ball” costs and consider them as a significant risk factor to schedule and cost performance.

.  

Glossary

ACSC
Air Command and Staff College

AU
Air University

AWC
Air War College

CADRE
College of Aerospace Doctrine, Research and Education

CRAD
Contract Research and Development

DOD
Department of Defense

ESBA
Electronic Systems Business Area

IRAD
Internal Research and Development

IS&S
Integrated Systems & Solutions

I&TS
Information & Technology Services Business Area

LM
Lockheed Martin Corporation

LMMFC
Lockheed Martin Missiles and Fire Control

LOB
Line of Business

OSD
Office of the Secretary of Defense

PAC-3
Patriot Advanced Capability -3 missile

SECDEF
Secretary of Defense

SDCFP
Secretary of Defense Corporate Fellow Program

THAAD
Theater High Altitude Air Defense system

USAF
United States Air Force
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