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	The SDFP was established by Secretary of Defense Perry on October 6, 1994, with the goal ". . . to build a cadre of officers who understand not only the profession of arms, but also the organizational and operational opportunities made possible by the revolutionary changes in information and related technologies… an appreciation of how this revolution is influencing American society and business in ways that will inevitably influence the culture and operation of the Department."  We achieve this by sending selected officers to work for about 10 months at a sponsoring corporation.



	The first year corporate sponsors included:  Lockheed Martin, Loral (now Lockheed Martin Federal Systems); Northrop Grumman; Hewlett-Packard; and Oracle.  Each has earned a reputation for quality long-range planning; undertaking organizational innovation and adaptation to remain competitive; successfully managing and exploiting the revolution in information and related technologies to become an industry leader.



	Throughout these reports are insightful observations about acquisition, training, organizational reform, network development and security, and career paths, which should be examined for their applicability to your particular organization.



	I am pleased to forward this report which represents the results of a very productive first year for the SDFP.  As a result of their corporate experiences,

these officers will be able to motivate and lead their Services toward innovative responses to revolutionary changes.  I challenge the reader to consider their observations and recommendations as a catalyst for conceiving of compelling operational and organizational opportunities for innovation and change.
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EXECUTIVE SUMMARIES�



HEWLETT-PACKARD CORPORATION



	HP is an example of a company that has used information technology to increase the competitiveness of the company by increasing individual employee productivity and ultimately corporate profits.  Over the past five years corporate profits have doubled, while the total number of employees has increased by 10%.  A combination of leading edge information technology, the application of effective process re-engineering techniques and effectively  managing the organizational change issues created by re-engineering processes has allowed HP to remain an industry leader well positioned to dominate the electronics hardware industry into the future.

	HP uses information technology to maintain an information systems infrastructure that encourages a flat, horizontally focused, and decentralized management structure.  Communication is facilitated across traditional business barriers and has created an environment in which geographically distributed teams and networks of subject area experts flourish.  Planning, innovation and decision making occur at the lowest possible level in the organization, and the corporate headquarters remains informed and provides strategic direction to the global enterprise.  A system for balancing the tension between central control and decentralized planning and execution insures the corporate headquarters supports and adds value to the efforts of the business segments.

	The key to HP's success is an infrastructure of information systems that are integrated, complimentary and based on open architecture and open standards.  The result is a level of inter-operability and flow and access to information unsurpassed by any other corporation, industry, or organization.  Effectively implementing  information technology is one element, but focusing an equal amount of time, resources and education on teaching and using effective process re-engineering techniques and managing the organizational change issues created by these processes are equally important to understanding HP's success and effectiveness.

	HP's information systems infrastructure has provided unprecedented access to information.  Human beings have not increased in their capability to assimilate information and this has presented an entirely new discipline of study commonly referred to as knowledge management.  Knowledge management is a broad topic, but includes the concept of providing the right information, to the right person, at the right time, in the right context and format to be useful.  Recognizing the competitive advantage of being able to process information more effectively than the competition, HP is investing significant resources towards developing practical knowledge management processes.

	There are clear parallels between HP's current efforts and the future direction DOD and the military services should take.  Casting DOD in the role of corporate headquarters and the services as business segments, the ability of information technology to revolutionize our current concept of joint operations and staff and command structure is unlimited.  To effectively transform the military will require effectively implementing new technologies, but what is more important, it will require a complete understanding of process re-engineering and process innovation.  The greatest challenge will be overcoming the management of change issues that will be created by any attempt to introduce significant change into the military.  Yet this is the challenge that must be accepted and implemented in order for the DOD and the military services to realize the opportunities and benefits presented by the current technological revolution.





�LOCKHEED MARTIN CORPORATION



	In a macro sense, Lockheed Martin  Corporation (LMC) is actively embracing information technologies, and yet realizes that undisciplined investment in that technology is prohibitively expensive.  Strategic planning is not a single process at Lockheed Martin and the discussion covers several layers of interlocking planning activities.  With the end of cold war and the corresponding downsizing, Lockheed Martin is a leader in reshaping and transforming their industry.  In the macro view, the industry is consolidating at a rate and scale unthinkable a decade ago and LMC chose the long term strategy of staying in the defense industry by using the tactic of buying backlog to weather the downturn until the consolidation was completed.  The implications of this strategy are discussed in the report.  One way the industry itself is reacting to this state of affairs is through teaming and joint ventures.  Another reaction is an increasing trend to outsource.  An operational trend which is producing an organizational trend is the increasing use of Integrated Product Teams (IPTs).  Another macro tendency throughout industry is the trend away from being developers of new technology towards being the appliers of technology, systems integrators, and providers of solutions.  In terms of developing a new industry, there appears to be a shift from an emphasis purely on platforms to building a diversified, yet related, portfolio (or exiting the defense market entirely for some of the corporations).  Throughout the industry, the primary strategic measure of merit is shareholder value (which can be boiled down to stock price, but how it is arrived at is not very simple).

	Lockheed Martin companies have a heritage of conducting studies to see what the future might hold.  An alternative approach also used is interacting with non-traditional customers and strategic partners.  Another way to get to the future first is by the use of specialized organizations who can keep on the leading edge of technology such as the Skunk Works and the Advanced Development Operations.  Training and continuous learning are recognized as requirements to get to the future first.  Corporate culture can and does play a part.  No mention of corporate culture at LMC would be complete without mentioning their concern for ethical behavior and the encouragement of community service.  A related issue in preempting the competition is to get to the future cheaper.  This includes being more productive and rationalizing the business while maintaining the corporation’s core competencies.

	As with any program like the SECDEF Fellows Program, the real learning is in observing the possible different approaches to similar problems and in expanding ones experience base.  The structural hierarchy at LMC was similar to the military, but the implementation was vastly different.  The percentage of headquarters to line is in the order of one-half of a percent, yielding a flat and lean organization. The headquarters do not tell the companies how to do things and for the most part don’t even say what to do.  In a very oversimplified description, the executive office develops the vision, reviews and approves goals, and the companies are responsible for the rest.  Overhead control is very important.  There is a recognition that the primary driver in cost is the personnel cost.  Any way to reduce that cost is actively pursued. The intent is to drive the financial decisions down to the people who are directly involved and can make a difference to the bottom line.  Too often in the government, the personnel costs  are hidden from the line decision makers.

	A slightly different aspect of differences in structure deals with the structure at the company level.  Entirely new companies (which could be considered experimental organizations) and new units within companies are organized and stood up with amazing regularity and ease.  In the military, there is also a need for innovative and experimental organizations which can try new ideas, tactics, and equipment. Coupled with this idea of trying out new concepts is the need to budget for failure.  Not all new ideas work right away.  There needs to be a budgeted amount to allow for maturing of the new ideas, new tactics, and new equipment.

	The government must embrace acquisition reform and remove impediments to good business practices. These impediments include government requirements such as documentation, oversight, and approach to cost.  Government documentation requirements are burdensome, sometimes driving 50 percent of cost.  Coupled with this is the extensive oversight from the government.  A suggested better approach is to provide government insight into the programs rather than require government oversight.  Means to gain insight include shared data bases and on-line systems such as on the F-22 and Joint Advanced Strike Technology (JAST) programs.  Access to the same data can prevent duplication and reduce non-value added activities while still ensuring the government is getting the value they are paying for.  A closely related issue is the difference in approach to cost for government versus commercial customer.  The cost accounting on government programs impose added costs which drives overhead rates and in turn drive future costs.  There is an obvious tradeoff between the cost accounting oversight with government development risk and the supposedly “low cost” no oversight, buyer beware world on the commercial side.  A related cost issue is due to program funding uncertainty and the seemingly constant restructuring of programs.  Thomas Corcoran, the President and Chief Operating Officer of the Electronics Sector, stated the current pattern of acquisition stops and starts “can add an order of magnitude increase in costs.”

	One final lesson learned was in terms of classification and compartmentalization.  There exists a tremendous wealth of technology waiting to be applied, systems already in existence, and programs being pursued by single services which are hidden due to our current system. There is a definite lack of jointness on programs below Acquisition Category (ACAT) I when viewed from the industry side of the house.  Much of the technology thrusts and applications are classified at higher than the secret level and many are compartmentalized.  Without access, it is very difficult to gain awareness of the possibilities, let alone jointness in the programs.  The Services and the Joint Staff need to actively pursue a cross fertilization of information through  multi-service technology and requirements meetings and seminars that go over what is currently available and what is coming in the future.

	In conclusion, the Lockheed Martin Corporation is huge and diverse.  It has earned its reputation as the leader in the American defense industry.  The technology embedded throughout the corporation is imposing both in quality and quantity.  The people are equally impressive in terms of their professionalism, capabilities, drive, dedication, and commitment.  It has truly been a pleasure to live with them and work beside them for these past few months.

	The future is being invented and built now.  The technology is here, the problems for the DoD to solve do not involve inventing it.  The real tasks at hand are to educate our people in what is available, to harness the information and technological capabilities, and to use them in new and innovative ways.  I do not mean to trivialize the problems before us, but if people are waiting for the revolution in military affairs to occur, if they are waiting for some new technology to appear, they will be left behind.

	�

LOCKHEED MARTIN FEDERAL SYSTEMS



	Lockheed Martin Federal Systems (LMFS) is one of the defense industry's premier "systems integrators", whose business is comprised of several hundred major and minor programs throughout the federal government and overseas.  LMFS had sales in FY 96 of over $2.2B and is comprised of a work force of approximately 8,000 employees spread over 4 major divisions.  Some of the programs generate over $100M in sales include the Close Combat Tactical Trainer (CCTT) and Sustaining Base Information Systems (SBIS) programs for the Army; the Light Airborne Multipurpose System (LAMPS) and New SSN (NSSN) (nuclear powered attack submarine) programs for the Navy; the Global Positioning System (GPS), Defense Message System (DMS) and several classified programs for the Air Force; as well as several programs for non-DoD government agencies to include the Federal Aviation Agency (FAA), the Internal Revenue Service (IRS) and the U.S. Postal Service (USPS).

	My fellowship work plan had me assigned to the Program Management and Engineering Department at LMFS headquarters.  This department's specific responsibilities included providing an independent review and risk assessment for each new proposal bid and program awarded; developing and instituting corporate-wide "integrated systems development" policies and procedures; defining and administering the corporation's "career profession programs" (i.e., a professional development and certification system), as well as to develop a cost and schedule integration model and policy to be used for financial and schedule auditing in the future.

	Of all my observations, the most revealing one was that the defense industry as a whole is a very complex and complicated business (not only due to the technical nature of the solution, but also due to the level of specificity required by DoD), and is comprised of professional people dedicated to giving the government the best product for a "fair price" (which includes a return on investment).  However, it became evident that defense industry companies usually do more "requirements analysis" on a program than "operational analysis", (i.e., they analyze the specifications that DoD gives them, and don't as rigidly analyze whether or not their product will satisfy your operational need).  Additionally, since there are less acquisition dollars to compete for, there is an increased level of competition for those dollars.  This in-turn leads to more consolidation across the industry (a few "mega-defense companies"), which inevitably creates less competitive selection choices for DoD.  Another consequence of this highly competitive industry is that companies have to bid on contracts at or near their "break even" point, thus increasing the risk that they can meet the program's targeted costs, specifications and schedule (i.e., they have little or no management reserve).

	Another observation was that industry's "business practices" are different from DoD's in a lot of areas, but not all of their practices apply to our business across the board.  However, they are very good at "costing" (i.e., understanding the "real cost" of every process and product to include its share of infrastructure, personnel, time, etc.). They make every entity in their business a cost (and/or a profit) center, which must stay within its allotted costs (or return its assigned profit), or show the added value to the organization for their allocation of resources if they can't.  Where the military services tend to do "bottom-up" budgeting and "top-down" funding, it was evident that in this industry companies do more "top-down" budgeting and "bottom-up" funding.  In other words, each business unit is assigned a  profit bogey (or cost target), however, if they come in lower at the end of the reporting period, the delta is taken from successively higher management layers and not the operating (profit) unit.  Industry is also a great user of "integrated systems development"  throughout their organization, not just in research and development.  They organize "process action teams" (PATs) for every process over the life of the program.  While all decisions are not necessarily made by consensus, all functions are represented and contribute to a program's effectiveness throughout its life.  These teams don't have to be collocated; in fact, most team members are located around the country, but they work together through constant communication in the form of e-mail, Video Teleconferences (VTC), conference calls, etc. (i.e., "virtual PATs").  With these teams empowered with decision making authority in order to meet the program's mission requirements, headquarters’  teams that review newly awarded programs do not necessarily correct a program's deficiencies, but are used by executive management to determine the viability and probability of success of a program based on its management plans.  With regards to "outsourcing" and the use of "commercial-off-the-shelf” (COTS), it is evident that most companies see these measures as not only a prerequisite to winning a contract, but also as a way to gain more efficiency from their reduced resources.  However, most do not view it as a panacea for their problems.  In fact, it can be argued that the two biggest problems in program management are managing their subcontractors and ensuring that COTS products give the solution the customer has specified and is compatible (or can be interfaced) with the majority of the program.

	A final observation is that strategic planning is thought of differently between industry and DoD for two reasons.  First of all, since DoD is Congressionally funded, if you plan too far in advance you can commit valuable resources to something that could become nothing more than "wishful thinking" (i.e., over five years out is just "fantasy").  Secondly, although this industry does attempt to plan what is the best position for them in the market in the near to mid-term future, if you're a "systems integration" company (such as LMFS), you tend to wait and see where the future is going (i.e., with what products or systems), then you leverage your in-house technology to integrate those future products and/or systems (i.e., build a system-of-systems).  Consequently, they try and forecast short-term and mid-term DoD requirements since these have a better track record of coming to fruition.  Lastly, this industry is very adept at being a dynamic organization.  They continually are changing (externally and internally), technically and organizationally, depending on the market and their share of it, as well as the level of skills that are needed (both technical and managerial).  They believe in and utilize the "information technological revolution", but proceed cautiously (i.e., they want the best for their workers to increase productivity, but weigh heavily the marginal benefit of the increased value-added for the additional expense).  Flexibility seems to be their trademark and they show great managerial and financial dexterity when corrective action is required to modify their strategic framework for the future in order to stay competitive.  It should be realized, however, that most of this agility is due to the environment that they operate in, which has fewer regulatory and statutory constraints than ours does.

	These observations have prompted me to offer some recommendations for consideration by DoD and the military services.  The first and foremost recommendation is that DoD must "partner" with the defense industry if we are truly going to maximize efficiencies, especially in the acquisition field.  One way to do this would be to have combined "integrated systems development" teams (comprised of industry, the service components and user representatives) that are involved in the program from Research and Development (R&D) through (Initial operational Test and Evaluation (IOT&E) through the fielding and maintaining of the program (i.e., cradle to grave).  Additionally, acquisition policy must clearly reflect the principle of "best value", where DoD is not only concerned with the best cost and technical solution, but also with a firm's management principles and past performance record.  We must also encourage industry's participation in "combined" strategic planning in order to ensure a consistent and well-articulated view of the future and its requirements.

	Another recommendation is to carefully scrutinize and adopt certain applicable "business practices" espoused by industry.  Some, but not all, would be very applicable in our TDA and support organizations.  For example, DoD agencies must understand the "real cost" of a process or product, not just its annual budget; industry can assist us in this endeavor.  We must "baseline" these costs, "benchmark" against a given standard and then analyze the "delta" and determine how to minimize it, if applicable.  Another idea would be to consider eliminating "stovepiped" functional organizations (at least below the DoD/service staff level).  There is considerable merit in the idea of "integrated process action teams"  aligned against "output" of effort (i.e., combat operations, assessing and training the force, acquiring and maintaining of equipment, infrastructure development and support, etc.).  In addition, no matter how rewarding "outsourcing" (or "privatizing") various activities sounds, we must realize that we should never give up our "core competencies" (i.e., training, readiness, quality of life (QOL), etc.); these must be fully funded.  However, those activities deemed to be non-critical should be considered for outsourcing or privatization.  This would require some sole-searching in order to determine exactly what DoD and the military services want to their constituents (both internal and external) market as their main reason for existence.

	Finally, it is my opinion that it would be in the best long-term interests of DoD and the military services that they continue to foster a good relationship with the defense industry at all levels.  In addition to what has been previously mentioned, fellowships (such as this one) and training-with-industry programs are imperative for the military member to truly understand and get a better feel for some of the constraints and market forces that industry operates under.  On the other hand, industry's participation in the various War Colleges and the Defense Systems Management College (either as full-time students or as participants in symposiums, etc.), as well as inclusion into various joint long-range strategy sessions and wargaming exercises would give industry leaders a better appreciation of the military services' unique playing field, as well as their near-term and long-term forecasted operational requirements.

�NORTHROP GRUMMAN ANALYSIS CENTER



	The NGAC is a corporate “think tank” responsible for supporting the Corporation’s products and business strategy by analyzing issues in US defense and foreign policy, and conducting assessments of markets, industries, and competitors. The center consists of four senior analysts and two administrative assistants and is part of the corporate staff.  I worked as the fifth analyst.



	Members of the NGAC analyze and produce reports on:

future war and crisis situations that may confront the US and her allies;

warfighting concepts and doctrine;

the relationships among budgets, force structure, systems and technology; 

DoD and military service organization and management; 

strategies, markets and products;

mergers and acquisitions; and,

other issues that involve business strategy and public policy.



	The NGAC supports the Corporation in dealing with the government, private think tanks, and academic institutions on subjects involving national security and the defense industry. NGAC members work on DoD studies; produce “think pieces” for the Executive branch, the Congress, academia, and public policy institutes; participate in wargames; develop new ideas for Pentagon policy discussions; and, make presentations at war colleges, service academies and other educational institutions.  The affiliation of its members with Northrop Grumman are clearly established at all times, and the NGAC does not participate in these activities for compensation.  It supports the Corporation’s role as a “responsible good citizen” by bringing to the government the perspectives and ideas of industry.

	The NGAC supports the Corporation’s program managers, division management, and Advanced Technology and Development Center in analyzing, defending, and promoting current and future business.  NGAC members respond to requests for assistance from program managers, work on proposal teams, contribute to force effectiveness analyses, prepare marketing materials, draft speeches, and assist market and competitor assessments.  NGAC personnel bring to these assessments an understanding of broad trends in warfighting, the operational employment of military systems, the military capabilities most likely to enhance deterrence, the major trends in the defense industry, and the foreign policy, strategic, and doctrinal issues which shape DoD decisions on future military developments.

	The NGAC supports division staffs and Corporate Headquarters in long-range planning, business strategy, market analyses, and other functions that require assessments of defense policy, government management, and the defense industry.  It works with the ADAP team in developing long term future business opportunities, it provides analyses for the long-range plans, and it supports the development of business strategy.  NGAC members work on corporate-wide and divisional Integrated Product Teams (IPTs), support transition teams, maintain direct one-on-one relationships with divisional colleagues, and participate in ad hoc groups formed to examine specific subjects important to Corporate Headquarters or the divisions.



In addition to working in the above areas, my specific work plan at the NGAC included: 



core team member of the 1995 OSD/NA innovation summer study

independent research on the decline in defense industrial base

helping to develop long range strategic planning scenarios

merger and acquisition analysis and a member of the Westinghouse transition team

coordinating the corporate presentation to the USAF Low Observable Strategic Vision Assessment Study



	In the course of the year I interfaced with corporate vice presidents, engineers, scientists and managers across the country, in every corporate division, in both military and commercial sectors of the corporation.



Observations



	Northrop Grumman made a conscious decision five years ago to remain in the defense business.  They also decided the future as an aircraft design and production company was extremely limited.  The acquisition of Vought, Grumman and Westinghouse has brought systems integration and surveillance/precision strike to the corporate forefront.  As an example of this change, military aircraft sales will drop from >75% of net income in 1993 to <35% in the year 2000.

	The corporation runs through IPTs. The Business IPT, consisting of the five division General Managers, defines all the business areas for the company.  Below the Business IPT, subordinate IPTs in each business area cross divisional lines to bring the required expertise to each product.  JSTARs production, for example, is headed by the Electronic and Systems Integration Division.  Military Aircraft Systems Division, part of the IPT, provide the refurbished 707 aircraft.

	All business decisions are made in relationship to core competencies. Core competencies, supported by corporate centers of excellence, direct the investment strategy.  If the corporation lacks expertise needed to compete for business, they team with, or acquire someone, who has world class competency in the field.

	Much like the military, Northrop Grumman is split into stovepipes by operating divisions.  In order to overcome interdivisional rivalry, an individual’s corporate incentive program is tied to performance one level above. For example, the best performing division manager gets no more incentive pay than the worst performing, because both are tied one level above the division to corporate performance.  Interdivisional cooperation then becomes a win-win situation, not a win-lose situation.  The bottom line for all business decisions remains shareholder value.



Recommendations

	A major finding of the Net Assessment summer study on innovation was the lack of a broad DOD design context to guide innovation.  Potential major new operational concepts such as information warfare, dominant battlefield awareness, long range precision strike and dominating maneuver are now emerging. Without a vision from DoD which would enable military organizations to filter these ideas, identify the highest priority and more broadly applicable ones, and conduct further research and development, a future RMA in the US may stagnate.  Implementing Joint Vision 2010 is the starting point, but difficult, specific tradeoffs will have to be made in a fiscally constrained future.

	Northrop Grumman uses planning scenarios as described in “Art of the Long View”, by Peter Schwartz.  These scenarios force the divisions to think about potentially unlikely, but significantly stressing future scenarios.  For example, the corporate downside scenario includes a $215 billion Defense budget in 2003 in constant year dollars, and includes cancellation of one TACAIR program, a JSTARS stretch, cancellation of future 747 derivatives, and no funding for the arsenal ship.  Each division uses this scenario to plan for the impact of these changes within their business areas.  Three scenarios are used which bound the likely future possibilities.  By planning for discontinuous change, the divisions are better prepared if it does occur.  If DoD takes a similar long range discontinuous look beyond the FYDP, it will help to identify capabilities which we must retain, or perhaps more importantly, gain, to accomplish our future missions.

	In studying the decline in the defense industrial base, a disturbing trend is emerging.  Prime contractors are merging to maintain competitive advantage in a shrinking business market. They are also incorporating “just in time” supply relationships with a small group of second tier contractors.  The result of the these two actions is shrinking the second and third tier supplier base.  Commercial-off-the-shelf will partially offset this, but the loss of defense unique suppliers needs more study.

	Finally, though everyone in the industry supports acquisition reform, they see program stability as the true source of savings.  Norm Augustine mentioned at a luncheon we all attended that the cost change paperwork at a recent F-22 program review stacked up to a pile 14 feet high.  He was paying employees to change cost estimates as a result of a slip in schedule, rather than paying them to work towards completion of the program.  The 3 to 1 rule is often cited: it costs three dollars in the outyears for every dollar taken out in the current year.  This is a trend we must continue to work to change.































ORACLE CORPORATION



	The Information Age involves both subtle as well as radical changes in the way information is created, stored, transmitted, and assimilated.  Any discussion of information demands the consideration of many paradoxes for it affects the way we conduct business, the way we teach, and the way we interact to build a social structure that forms our society.  Information technology is radically changing our society.  Businesses that do not keep abreast of the technology become stuck in applications, procedures and processes that quickly become obsolete and erode the competence of their work force.  It takes a unique combination of institutional experience, highly skilled individuals, technological staying power, and continued foresight and planning to remain competitive, whether in a commercial business environment or reassessing the military “marketplace.”

	The most powerful way to gain competitive advantage is to create or build upon a core competency where a core competency is the collective learning in the organization, particularly in coordinating skills and integrating streams of technology.  But building a core competency or a key area of expertise is also about the delivery of value and an investment in the work force.  It is communication, involvement and a deep commitment to working across organizational boundaries.  A key area of expertise must coalesce around individuals whose efforts are not so narrowly focused that they cannot recognize the opportunities for blending their functional expertise with those of others in new and interesting ways.�

	Oracle Corporation, a $3 billion company with headquarters in Redwood Shores, California, is the world’s largest supplier of software for information management, the world’s second largest provider of information technology education, and the world’s second largest software company.  Oracle develops and markets software products for database management; tools for enterprise-wide applications; and packaged client/server solutions for business operations.    The company offers its products, along with related consulting, education and support services in more than 93 countries.  The company’s profits reached just under $450 million in FY95, license revenues grew 46% and services revenues climbed 54%.  Oracle is a large, fast growing firm -- performance such as this is uncommon. 

	Oracle is building on core competencies and positioning itself quite well for future markets.  Products are based around Oracle’s technical core competency and a vision, strategy, and strong commitment are in place to support it.  What makes Oracle successful could very well be its second core competency -- its delivery of value through its workforce.  Oracle invests heavily in its workforce through continual education.  In return, Oracle employees have endless opportunity to apply their talents toward delivering products and services.  Oracle’s investment in technical education is highly evident in their global training offered at 175 education centers worldwide.  Instructors are professional teachers who have worked as applications developers or system administrators in industry.  Oracle’s education is a source of competitive advantage.

	For a global company to be successful and remain competitive the nature of the organization must change.  Corporations must identify, cultivate, and exploit key areas of expertise that make growth possible -- they must rethink the concept of the corporation itself.  Oracle continually addresses change and adjusts accordingly, but such changes are extremely difficult for large, bureaucratic institutions.  The future capability of the Navy to anticipate and wage war in the Information Age will be shaped in part by how technological advances are assessed and adopted, but most important will be how the “information differential” is successfully exploited. However, it is not technology itself that governs war, but the underlying organizational infrastructure and doctrine that is important.

	We are in the Information Age and must ponder the imponderables, because the decisions regarding information, communication, relationships and alliances will determine the new paradigms which will begin to supplant those that have been prevalent since the Industrial Age.  Some of the ways in which we look at the Navy, deal with it, and interact in it are based on paradigms that do not allow for such things as cross boundary intra-relationships or the creation and preservation of intellectual capital.  As we struggle to find a common understanding of Information Warfare we encounter multiple definitions of information, different objectives of employing warfare using information-based technologies, and a wide range of actors contending to play a part.  It is no surprise that an agreed upon structure from which to decide policy and select steps for implementation is not yet in place.  As we proceed along into a new Age, the military’s reliance on defense-unique C4I systems and networks will continue to give way to dual-use and commercial-off-the-shelf systems in which the military is only another customer.  This emerging environment will most likely result in changes to structure and relationships different than what we had during the Industrial Age.  As the Navy moves forward to define their “marketplace”, key areas of expertise supporting Information Warfare should be addressed such that a multidimensional baseline can be established that will be highly competitive across the broad spectrum of an emerging warfare mission area.  A personnel infrastructure supporting Information Warfare can be established today from existing resources.  However, such a creation calls for cross-boundary mergers to consolidate service-wide technologies and skills into competencies that would empower individual units to adapt quickly to a changing environment.  We can leverage our technical superiority through current personnel resources to gain advantage in the information-based technology market.
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SECRETARY OF DEFENSE FELLOWS PROGRAM



	The information revolution has demanded that corporations become faster, more agile, and more flexible, to remain competitive in a drastically altered global business environment.  There is a parallel between remaining competitive in the business environment and remaining competitive in the military environment.  In the same manner as information-based corporations, the military must harness the tremendous potential of the information revolution to enable the transformation of  our military into the fast, flexible, agile organization that will be required to remain successful in the future.  With these goals in mind, the Secretary of Defense Fellowship Program (SDFP) was established by Secretary of Defense memorandum in October 1994 to create a cadre of officers who understand the profession of arms, and have insights into the opportunities and challenges presented by the revolutionary changes occurring at an ever accelerating pace in information and related high technology industries.



	The SDFP is managed by the Deputy Director of the Secretary of Defense Strategic Studies Group (SDSSG) which resides in Arlington, Virginia.  The executive agent is the Director, Office of Net Assessment, Office of the Under Secretary of Defense for Policy. Officers of high flag/general officer potential are selected by their parent Services, two from each Service, to spend about 10 months with a sponsoring company.  Throughout the year, the SDFP Fellows also attend a variety of lectures, seminars, and war games in conjunction with the SDSSG.  As the final action of their assignment to the SDFP, the members provide  an information report and briefing to the Secretary of Defense,  the Secretary of their Military Department, and their Service Chief  that describes the work they performed, insights gained regarding operational and organizational change, and how these changes may influence the culture and operation of the Department of Defense.  In this, the first year of the program, five officers representing all four services participated and were assigned to a varied group of leading high tech companies:  Hewlett-Packard Corporation, Lockheed Martin Corporation, Lockheed Martin (formerly Loral) Federal Systems, Northrop Grumman, and Oracle Corporation.



	The purpose of the SDFP is twofold.  First, to gain insight into the current revolution in military affairs by examining the impact of the broader technological revolution on civilian corporations.  The current revolution has its origin and derives its energy from the broader technological revolution occurring world-wide.  This revolution is most evident in the rapidly changing information technology industry.  Far ahead of the military in exploiting the opportunities created by the information revolution, information-based corporations offer a rare opportunity for military officers to witness first-hand the impact of rapid and discontinuous change on large global organizations.  A second objective is to build a cadre of future military leaders who have an  appreciation for how revolutionary changes in information and related technologies are influencing American Society and business and, in future years, will motivate and lead their Services toward innovative responses to revolutionary changes in information and related technologies in ways that will improve the culture and operation of the department of Defense.
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�HEWLETT-PACKARD COMPANY



	Hewlett-Packard Company is a world class electronics hardware enterprise.  The company designs, manufactures, and services, products and systems for measurement, computation, and communications.  Well known for its LaserJet and InkJet computer printers, these products represent only a portion of a diversified line of over 300 products used in industry, business, engineering, science, medicine and education in 120 countries world-wide.

	HP is an example of a company in a highly competitive environment forced to continuously evaluate and react to its known competition, while keeping a vigilant eye open for potential contenders.  During the late 1980s, HP declined in overall productivity and competitiveness.  Historically competing based on the high quality of its products, HP lost market share as competitors began introducing new products of acceptable quality, faster and cheaper.  HP successfully reacted to this challenge, and in the process transformed itself into a flatter more efficient organization.  Changes within HP are ongoing, and in many respects the fast-paced environment HP competes in will require continuous change as the normal course of events in the future.  This change is often incremental and evolutionary, but includes cases of discontinuous and revolutionary change.  Discontinuous change occurs when organizations discard old processes and structure and completely recreated their organization on an entirely new model.  Regardless of the type of change, the results that HP has achieved during the past 6 years are dramatic and indisputable.

	The company's goal is to remain profitable and competitive in the long term.  It has identified speed, flexibility and agility as traits required to compete in the rapidly changing information technology marketplace.  To accomplish this change HP has focused on three equally important areas -- people, process, and technology.  Technology has played a key enabling role, but is not an all inclusive answer.  Of equal importance has been effectively employing process re-engineering concepts, managing the organizational change issues this creates, and changing the traditional role of information technology from a supporting role to a position where technology is a catalyst for radical change.  The most difficult challenge is managing change, or the "people" challenge; the ability to accomplish change without losing the unique HP identity, or culture, often called the "HP Way", which is a key factor and arguably the foundation for the enduring success of the company.  Successfully implementing new technology and organizational structure without taking into account, or worse losing this unifying identity would mean ultimate failure.  It is the problems associated with change, and its impact on people within the organization that are the greatest challenges and require the continuous attention of corporate management.

	As a business enterprise HP's success is reflected in increasing employee productivity and increasing corporate earnings.  Corporate earnings are derived from sale of products and services.  Prior to 1990 75% - 85% of HP's annual earnings were based on the sale of products introduced and available in the market place for more than five years.  As the pace of new product introduction within the industry increased, HP found itself losing market share to companies able to introduce new products more quickly.  HP has changed this trend and more than doubled its earnings in the past 5 years from $14.6 billion in 1991 to $32.5 billion in 1995.  This dramatic increase in productivity occurred with relatively little increase in personnel, during the same period personnel strength increased from 89,000 to 102,500.  Average revenue growth has been over 20% each year for the past 3 years, and was 26% last year.  This rate of growth is impressive by any standard and almost unheard of in a company as large and well established as HP.





Percent of Revenue by Product Year





							The graph shows the company's 	growth has come from its ability 	to innovate and rapidly introduce 	new products into the market 	place.  Each year since 1991 the 		company's revenue, represented 	here as orders for products, has 	increasingly depended on 	products introduced into the 	market in the previous 2 years.  	In 1995, over 50% of orders were 	from products introduced in 1994 	and 1995.�  Hewlett-Packard's 	success depends on its ability to 	create a working environment 	that  adapts to change and 	encourages innovation while 	maximizing the intellectual 	capital of the company and 	the productivity of its employees.  	Effective use of information 

technology is a key factor in the company's success at creating this environment, but technology alone is not  the answer.  An  effective organizational structure coupled with effective management practices, and supported by a continuous education program all enabled by information technology is the combination that has allowed Hewlett-Packard to regain its leadership prominence and continue to dominate its industry.



�INFORMATION TECHNOLOGIES WITHIN HEWLETT-PACKARD



	A key enabler of HP's organization and management style is robust information technology.  While the technologies are not significantly different from those used in DOD, they are more pervasive, more complementary, and more capable.  The company uses a variety of technologies that have been, to a greater degree than DOD, integrated into a single complementary communications network.

	HP's telephone system, TELNET, allows employees to dial an 8 digit number to reach any employee at any company site world-wide.  Rather than a paper telephone directory, each employee and corporate entity are listed in an electronic on-line directory that uses a sophisticated search engine to locate names and numbers.  The telephone system incorporates a voice mail system that records incoming messages and allows users to forward those messages to other individuals or archive them in a user-defined filing system.  The voice-mail system also allows a user to record a message and then send that message to individuals or a user-defined distribution list.

	The telephone service also supports an extensive cellular system allowing mobile users to remain connected outside a formal office environment.  The system allows mobile users to program phone numbers into a central switching system.  The mobile user might program his cellular number, home phone, or the site number where he is temporarily located.  When a caller dials the mobile user's TELNET number, the switching system automatically rolls the call to the preprogrammed numbers that ring simultaneously, and if no one answers, the system rolls back to the voice-mail answering feature.  As mobile users change locations they can program new numbers into the system, making a phone call to the mobile user transparent to the caller.

	Computer systems play a major communications role in the company.  A significant capability that HP has developed that does not exist in DOD is an IntraNet.  HP's LAN/WAN is configured as an IntraNet, a world wide web style network internal to HP.  HP's IntraNet is surrounded by a "fire-wall" that isolates it from the public Internet or World Wide Web.  HP users can access the outside Web, but outside access to HP's IntraNet is carefully controlled and channeled through protected gateways that restrict access to authorized users.  This IntraNet is the backbone over which the computer technologies and applications operate.

	Most employees have access to a personal computer located on their desk top.  UNIX based systems and personal computers running Windows 3.1 are the rule.  The company is in the process of migrating from Windows 3.1 to Windows NT as the primary PC operating system.  Windows NT is not compatible with the current generation of laptop computers and therefore the company is migrating from Windows 3.1 to Windows 95 to support the large mobile population using portable computers.  All computers are connected to a local area network (LAN) which in turn is connected to a wide area network (WAN).  Laptop computers are also capable of LAN connection and use modems to make remote connection allowing the user to send and receive e-mail and to upload and download data from the network.  The computer networks support a common e-mail system that allows messages to be sent and received by nearly every employee in the company.   The e-mail system supports sending file objects, these objects can be text, voice recordings or video.  Video-teleconferencing is also used with dedicated video teleconferencing rooms located at most HP sites world-wide.  In addition to permanent video-teleconferencing rooms, limited  PC to PC teleconferencing exists using Intel's Pro-Share software.  The effect of this communications web is to tie the company closer together.  The communications backbone is so robust that it has allowed the company to create organizational models that would not have been possible and often hadn't been thought of five years ago.

�HEWLETT-PACKARD ORGANIZATION STRUCTURE



	HP has traditionally operated as a decentralized company, but the organization form has changed over time.  This is a product of HP's management philosophy which encourages a close relationship between management and employees and requires planning and decision making be executed at the lowest level possible.  As the company increased in size, separate divisions were created in order to keep the planning and decision making body small and close to product development and manufacturing.  At the extreme, in a decentralized and geographically distributed form each separate HP site operated as a completely independent entity, and communication between divisions or business segments was almost non-existent.  The communication that did occur was at the top management level.  Each business segment operated within a distinct market and there was little overlap in technologies.  The company was smaller in size, and focused its products on the business and professional market with little presence in the consumer market.

	Today the company still operates as a decentralized organization.  HP has grown in size, and has become a major presence in the consumer market.  Tremendous competition in the industry, and the associated rapidly decreasing cycle times for introducing new products requires each business segment to be free to develop its own strategies and react to changes and opportunities in its particular market without direction from the corporate headquarters.  However, new product innovation often occurs where traditional business segments overlap.  For example the medical products business segment and the computer business segment developed a hand-held, palm-top computer and  patient monitoring device.  The device enables a doctor to send and receive messages and to receive and evaluate patient monitor wave forms, like electro-cardiograms, remotely.  Strategies that encourage this type of cross-business innovation, reduce cycle time, and capitalize on the core competencies of the enterprise as a whole, require horizontal collaboration across functional and business boundaries at very low levels in the organization.  HP's robust communications backbone is the key enabler of these strategies.

	For similar reasons of cycle time, speed and innovation,  HP also partners with hundreds of external companies to gain core competencies that HP does not have and that would be too expensive to develop.  For example, the printer engine in each HP LaserJet printer is designed jointly, but built by the Japanese Canon Corporation.  Also, in a joint effort with the Finnish cellular telephone company Nokia, HP is developing advanced palm-top computers that will employ the follow-on to cellular technology for wireless communication.  HP's challenge is to balance the requirements of centralized control for enterprise long-range strategic direction, and  economy and efficiency of enterprise operations with the requirements for a decentralized environment to promote innovation, flexibility, and agility in the market place.  Speed and agility in the market place come from effectively employing the intellectual capital of the corporation and gathering, sharing, and reacting to appropriate information across a broad internal and external audience.  There is a constant tension between the corporate headquarters attempting to centralize functions in the interests of economy and efficiency and the business segments who demand independence in order to remain innovative and competitive.  HP's robust communications backbone is the key to maintaining the balance between centralized control and decentralized execution.

	An interesting manifestation of the need to control corporate size and focus is an internal market system.  In HP's business model, the revenue producing entities are the individual business segments.  The corporate headquarters is a necessary expense, but one that does not directly contribute to the company's bottom line.  In the past the headquarters has grown in size and expense and provided services of questionable value.  To insure that corporate services and organizations remain focused on business problems, and are valued by the larger enterprise, funding for the corporate headquarters is through an internal market system.

	Funding for most corporate services is accomplished by billing the end-user organization.  If the end-user is not willing to pay for the product or service provided by the corporate headquarters, that corporate service or organization changes its focus or finds itself unfunded.  There are some corporate functions that are exempt from this market formula; the most notable example is research and development.  R&D often provides no immediate or tangible product and therefore finds little sponsorship.  Much of the R&D effort is funded through a corporate "tax", an overhead expense that is shared by the entire enterprise.

	Today the company is flatter having gradually centralized control of some business processes.  The corporate headquarters provides strategic guidance to the global enterprise and focuses on initiatives that impact the entire corporation.  The business segments continue as semi-autonomous organizations.  Corporate headquarters provides control of those enterprise activities in which cost or efficiency dictate that centralized management is the most effective and efficient method.  At the macro level the company organization is relatively flat starting at the top with Lew Platt, who is President, Chairman of the Board of Directors, and Chief Executive Officer, and although an unofficial title, he also acts as the Chief Operating Officer for the corporation.  At a high level, the company is organized into 3 business segments for manufacturing, a geographic operations organization divided into 3 regions for sales, a Research & Development Organization -- HP Labs, and Corporate Finance and Administration that encompasses all corporate headquarters functions.  The head of each of these organizations reports directly to Lew Platt�.























EVOLUTION OF INFORMATION SYSTEMS



	Intertwined with organization development, HP's communication network evolved in response to the requirements and pressures of the business environment.  In the early company, information systems were controlled at individual sites and businesses and for the most part developed as site specific solutions tailored to the requirements of the local organizations they supported.  There was little need or demand for inter-operability.  Information system staffs focused on the short term, designing solutions for immediate business problems.  These solutions were focused on software, with less regard for the hardware it would run on, or the hardware and software it would interact with, both inside and outside the company.  This short term thinking resulted in a number of problems.

	Information was distributed across several incompatible systems and not easily accessible.  The integration of separate organizations to conduct joint ventures was difficult or impossible due to a lack of common standards for hardware and software.  The cost of maintaining many site specific specialized data centers was increasing with no commensurate increase in value or efficiency.  This short term view was "Application Focused."  The effort focused on working internally or with a vendor to code new proprietary software that promised to be a "silver bullet" solution.  Over time each of these software solutions was overcome by advances in the market place, and because of the software's generally closed or proprietary nature could not be integrated with newer applications.  

	More recently the rapid improvements in software capability, the tremendous variety of software and software vendors, and the easy availability of new software, meant organizations began placing more reliance on off-the-shelf applications as opposed to time-consuming custom-built applications.  However, the ability to realize the full advantage of these new applications was restricted and sometimes precluded entirely because organizations were unable to implement these new software applications due to their incompatible hardware platforms, networks, and software operating systems.

	Within HP there was a clear need for more centralized control and longer-range planning on these issues.  Corporate Information Systems introduced the concept of a common operating environment or COE.  Within a COE, company-wide hardware and software standards were generated.  A central body was responsible for testing and then certifying hardware and software packages, essentially providing a "guarantee" that those packages would be compatible with all other hardware and software operating within the COE.  This removed the burden of support from individual sites and placed it on a central body at corporate headquarters.  Corporate headquarters acted as a neutral organization responsible for the overall health and long-term viability of the network.

	This concept has its roots in the concept of  "Infrastructure Thinking," as opposed to software or "Applications Focused Thinking."  This represents a fundamental change in the way information system staffs view information technology.  The traditional view of short term solutions to specific problems has given way to a view of IT as a problem of relationships; a solution that allows for the integration and sharing of information across the entire enterprise; a system that is built with the capability to support future, unknowable solutions.  This infrastructure uses and depends on open system architecture and standards.  Open system refers to the ability of the application and hardware to interact with other hardware and software systems.  These systems are not dependent on a particular vendor, a particular operating system, or a particular hardware platform.

	A key difference of infrastructure thinking is changing the traditional relationship and roles of information technology managers and business managers.  Traditionally information technology has been a support function.  Business managers would determine the strategy, and information technology would be used to support that strategy.  The approach was separate and functional.  Business strategy was created with little consideration for technological capability and information technology solutions were created for each specific business strategy without regard for the solution's impact on other processes or future requirements.

	Infrastructure thinking requires business managers and information technology managers to work together to plan a strategy that addresses business problems as a system of relationships, rather than in isolation.  Investment in information technology infrastructure is a long-term commitment and focused on the long-term future health and welfare of the entire organization rather than a short term focus on individual business problems or an individual business entity.

�CREATION OF THE INTRANET



	HP's robust information systems take a variety of forms, but HP's intranet has had the greatest impact.  The intranet is similar to the world wide web or internet except that it is internal to HP.  HP employees can access the internet from the intranet, but HP's intranet cannot be accessed by the general public.  HP's intranet is a protected system and access from outside the company is carefully controlled through heavily protected and monitored "gateways".

	HP has had an intranet of sorts since 1989. That's when the company invested in a massive global TCP/IP network serving over 100,000 employees in 120 countries.  At first the global WAN was a mechanism for transporting design drawings among technical groups. Since then, HP's IT groups have layered services on top of the network so that each employee has complete network connectivity.  Today, this network moves 2 terabytes of data per month, making it one of the largest private networks in the world. This served as the foundation for the intranet, which was officially born in the early '90s.

	The intranet provides services that fall into two very broad categories.  The first is providing generalized applications and services valuable to almost every employee.  Generalized applications are not customized to suit individual groups but are inherently valuable to the entire company.  This was the first use of the intranet and Personnel policy manuals were an early example.  By putting the information on-line, and accessible to all, the tedious process of maintaining three-ring binders up-to-date with the latest policy or procedure was abolished.  This was only a first step, corporate managers were quickly persuaded of the superiority of the intranet as a method of document storage and archiving, and all redundant paper-based systems were phased out.  In a few short months paper-based archives had been abolished.  Today more than one million documents are accessible via the intranet.

	Additional generalized applications have been added and these have collectively come to be known as the InfoNet.  InfoNet is the name of the service that provides these applications.  Within InfoNet today, in addition to the data warehousing functions that replaced 3-ring binders, is a global on-line telephone directory, a travel reservation system, an employee petty-cash reimbursement system, and an automated system of "intelligent" forms known as SURF, smart, usable, routeable forms.  SURF automates the routing of routine administrative forms such as purchase orders and employee travel claims.  Completed by an individual electronically, the form routes itself to the appropriate manager or organization automatically via e-mail.  There is a function that retains visibility on the form as it routes itself to its final destination.

	In part, as a result of making the intranet assessable to all HP employees, the intranet was the catalyst for another innovation. The requirement of installing a NetScape Communications Corporation browser on 70,000 PCs required a level of discipline in terms of configuration management that had never been possible at HP.  Prior to installing NetScape, the corporate information systems organization established a uniform personal computer (PC) configuration called the HP PC COE (Common Operating Environment).  Setting a uniform environment also reduced the cost of administering PCs.  By moving administration from the desktop to a nearby server, the IT staff was able to maintain strict tabs on version control.  Software installation and version upgrades are centrally controlled and distributed electronically.  Today, no one at HP opens a box of software, and the entire installation or upgrade process is accomplished by clicking a button in a Windows application and waiting a few moments for the automated process to complete.  HP maintains 86,000 individual PC's in a standard configuration world-wide.  HP's PC COE requires a core team of 20 technical experts whose full-time focus is PC COE.  An additional distributed group of approximately 80 personnel provides part-time support to the system.

	Since the creation of the PC COE additional common operating environments have been evolved to provide standard configurations in other areas.  These include UNIX work stations (WS COE), a world-wide-web COE (Web COE), and a Lotus Notes COE.  All have the similar goal of providing an open infrastructure and common standards for the global company.

	In addition to the generalized applications the intranet has allowed the creation of applications that support individual groups or businesses.  For example the traditional print and distribute method of pushing information out to the employee was inherently inefficient, and a "pull" model of information distribution was much more desirable.  Within the Computer Organization, the monthly sales-force newsletter contained competitive and strategic information the field sales representatives needed to gain an edge over the competition. However, it was totally unwieldy and not timely. Weighing an average of 8.5 pounds, the publication was distributed on a monthly basis, with no regard for when the sales representatives actually needed the information.  The analogy often used is that it was like getting a useless encyclopedia every month.

	The intranet allowed a paradigm shift.  Using a Lotus Notes application, all the information was gathered in a centrally managed database and individuals can pull it off when they need it.  For instance, the evening before seeing a customer or when they need analysis after an industry-shaking event.  The increasingly rapid pace of change meant it was no longer viable to publish on paper and physically push the information out to employees.  The intranet was the perfect vehicle for the new paradigm of information availability versus information distribution.

	An interesting side effect of the pull versus push model is that the rate of corporate e-mail messages has leveled off to about 1.5 million messages per day. With a corporate directory of 105,000 employees, the rate of e-mail messages had been rising exponentially through the early 1990's.  Today employees can point to sources of information on a limitless variety of topics available via the intranet, whereas in the past a routine inquiry would have sparked a flurry of e-mail messages.

	An important aspect of the intranet is that it is not tied to a specific vendor or application.  The infrastructure is designed to support a wide-variety of uses, many of which have not been thought of yet.  The intranet is designed to be forward looking and ready to support the future requirements of the entire organization.  The intranet has been a perfect fit with HP's founding principles: making decisions at the lowest level and empowering employees. HP's Chief Information Officer has stated, "This technology is very natural to us. It allows us to share knowledge on a much broader basis with our teams around the world."

�GEOGRAPHIC AND DISTRIBUTED TEAMS



	HP's information network is so reliable and effective it has allowed a dramatic restructuring of the organization and the way day to day operations are conducted.   Information is readily available to employees at all levels and can be accessed from anywhere in the world, from traditional office settings or by mobile users.  With ready access to information, traditional business and team organization is less important and it is common in HP to see non-traditional structures exist.

	HP's corporate headquarters as well as the business segments are geographically distributed, in many cases globally distributed.  Design and manufacturing of products may be accomplished at several sites with the primary means of communication between the sites electronic.  This geographic distribution is more evident in teams or work groups.  Teams are commonly composed of members who are distributed and whose primary mode of communication is electronic.

	In the team I was a member of during my fellowship, the 23 members were primarily in the United States, but included members from Europe, Asia-Pacific and a partner company independent of HP.  Work was accomplished and information shared on a daily basis and our primary mode of communication was a Lotus Notes database specifically designed as a work group collaboration tool.  During the 8 months I was part of the team, we met physically on only two occasions.  The team routinely held monthly phone conferences, but most work was accomplished using the Lotus Notes database.  The team distribution is shown below:











































	The ability to work effectively as a team while geographically distributed has had some interesting consequences.  An individual's need for a formal office is significantly less.  Many HP employees work at home and physically come to the office only 2 or 3 days a week.  HP provides these employees with computer hardware and a high capacity ISDN modem connection in their home.  With employees coming to the office irregularly, HP is experimenting with the concept of "hoteling".  The idea that an employee would "rent" an office space for the period of time he was at the site and when he left another employee would be assigned that space.

	Traveling executives, sales personnel and other employees who often travel 50% or more of the time set up an office wherever they happen to be located.  These employees may be at a HP site, a motel, or at another company.  Using laptop computers equipped with modems, some of which are now using wireless technology, and cellular telephones, pagers, and personal data assistants (PDA's) allow the traveler to access HP's network and work and maintain communications in almost any circumstance.  This is an area that is receiving a great deal of attention and is seen as a trend that will continue to grow in the future.  Several new products are under development to improve the capabilities and convenience of this mobile office trend.

	More significant than the impact on the individual is the impact on organizations and work groups.  There are fewer functional staff organizations in HP than in the DOD.  The trend in the future is towards even fewer functional staffs.  Within HP, staffs which are co-located in the same office, working on functional problems exclusively for a single business or organization are hard to find.  Staffs and work groups are more like a networked group of subject area experts.  They may all report to the same manager, but more often they do not.  This is especially true in work group situations, where a network of functional experts is task-organized to solve a specific problem or is assigned to standing, long-term groups responsible for developing long-range strategy or  tactical techniques.  These experts will be spread throughout the company, often globally.  They are generally involved in more than one project or group, often in more than one business.  The primary means of communication is electronic,  although the importance of physical meetings and human interaction is recognized as important and does occur.  This system is very successful and has the advantage of assembling the best minds for a particular task, while reducing the requirement for each site to have a staff of functional experts capable of addressing every problem.  Closely related to the networks of experts is the tendency to out-source and partner with other companies in areas where HP lacks world class competencies.

�VIRTUAL ORGANIZATIONS



	The requirement for agility and flexibility is seen as a continuing requirement.  HP has partnered with a number of other companies in exploring ways in which flexibility and agility can be enhanced.  One of the most interesting partnerships involves Arthur Anderson Consulting's Strategic Technology Center (STC).  The purpose of the center is to showcase the potential impact of today's information technology capabilities on today's business problems.  What makes the STC so impressive is its ability to integrate a variety of leading edge information technologies into an operating prototype that demonstrates revolutionary solutions for realistic problems.  The center has developed a scenario based on a real world business venture and has taken four business problems and assembled an information technology solution for each.  The solution is demonstrated using STC personnel role playing each scenario and using an integrated package of leading edge technologies to demonstrate the solution.  Each solution is real in that it actually employs the technology showcased during the role playing and scenario demonstration.

	The center demonstrates a "virtual organization".  A virtual organization is a network of individual companies each with unique core competencies, and each company is a world class expert in its area of expertise. The organizations interact with each other seamlessly, as if they were one large organization, to solve difficult problems which are presented on a global scale.  The organizations rely on sophisticated information technology solutions that are radically different from traditional solutions.  The premise is that solutions to today's problems are complex and no single company can maintain a world-class capability in every area of expertise.  In order to offer a world-class solution a company must be able to combine the world class capabilities of several separate businesses.  To accomplish this melding of companies requires a robust information services backbone and leading edge information technology solutions.  The STC can demonstrate that reducing the traditional "brick and mortar" physical presence of a company, in favor of an electronic presence increases speed, efficiency, and effectiveness and creates the opportunity for radically different solutions to old problems.

�PROCESS RE-ENGINEERING AND MANAGING CHANGE



	Technology is the key enabler that allows an organization to accomplish radical transformation.  However, the successful transformation of an organization relies as much on the skill with which techniques of process re-engineering and management of organizational change are employed.  HP invests as much time and resource into developing effective process re-engineering and change management techniques as it does developing and implementing technology solutions.

	Organizational change is accomplished through process re-engineering.  HP encourages the use of a variety of process improvement methodologies.  Regardless of method, the organization must establish an improvement agenda that allows the management of the priority, number, and size of improvement projects occurring at any one time.  This allows resource management and reduces competition for assets among projects.  It allows projects to remain focused and proceed on schedule.

	Using a variety of re-engineering or process improvement methodologies allows tailoring methodologies to the needs of the individual project.  Methodologies fall into categories and can be defined based on their scope, degree of change and anticipated improvement.  Projects which improve the existing procedures are generally process oriented.  Process oriented improvement can achieve significant results; however the truly dramatic results are accomplished using innovation.  The old process and structure  are discarded and a new organization is created.  The largest proportion of improvement projects is process oriented.  Two examples of more dramatic innovation oriented improvement involve the reorganization of the company's information technology organizations and the reorganization of the company's order fulfillment organization.

	In the first example, HP reorganized its Information Technology (IT) infrastructure from fourteen globally distributed, separate IT entities, each managed by an independent IT manager, into a single centrally managed IT organization.  The motivation for change was a combination of increasing IT costs and decreasing IT value, coupled with a need to transform IT into a strategic asset that provided value to the enterprise as a whole rather than site specific tailored support.

	The re-organization occurred over a five month period and resulted in fourteen IT organizations being combined into one.  This central organization provides the long-range strategic planning and a common enterprise focus, while allowing decentralized execution of the enterprise strategy.  By removing the site specific focus the opportunity to deploy enterprise-wide common solutions was realized.  The corporation was provided a dramatically improved capability to communicate information internally across business and functional boundaries.  The savings in personnel and resources was considerable, personnel headcount was reduced by 38% and cost was reduced by 29% or 54 million dollars in the first year.

	The second example involves an on-going project within HP's World-wide Order Fulfillment Organization.  This organization is responsible for the process of delivering a product to a customer once the order for the product has been received.  These requests involve sophisticated "technology solutions" that incorporate both hardware and software and include installation at the customer's site.  The average cycle-time for the old process was 110 days from product order to product delivery.  In the transformed process the cycle time is 5 days.  Clearly this involved a complete transformation and re-invention of the organization.

	Organizational change has a fundamental and generally negative impact on the people within the organization undergoing change.  Successful re-engineering projects require integral change management plans.  HP has implemented an education program that raises awareness and provides managers with specific change management skills.  No re-engineering project is begun without addressing change management issues and each project includes a plan for addressing potential barriers created by these issues.

	Change management issues are varied but successful re-engineering projects must address a broad range of topics.  The responsibility lies with top level management and exists throughout the project.  They must provide a clear vision of the future which is communicated and clearly understood at every level of the organization:



		- They must accurately determine when a change is major, and they must 	understand the culture of the organization.  Small changes which do not effect the 	culture of an organization are usually handled in stride, while major change often	requires a major effort to overcome natural resistance.



		- Senior management must build the resolve necessary to sustain major 	cultural change, and manage transformation as a process and not as an event.  	Change which occurs over time may lose its urgency as new priorities compete 	for time and resources.  Leadership must actively support the change process from 	start to finish.



		- Senior managers who initiate a change must build sponsorship to support 	and maintain change objectives.  The leadership which initiates the change may 	not be the leadership which sustains it through completion.  If the initiating and 	sustaining sponsors do not share the same vision and the same priority for the 	change, the effort is in clear jeopardy of failing.



		- The personnel responsible for carrying out the change must be provided  	the project and change management skills required to carry out their task in a 	structured and effective manner.



		- An environment must be created that allows the sponsors of the change, 	the agents carrying out the change, and the targets or personnel within the 	organization undergoing change, to work together as a synergistic team.



		- Resistance to change must be viewed as a natural and predictable human 	reaction to disruption and threat to personal security.  Resistance to change can 	and does occur at all levels of the organization and expecting it, understanding its 	motivation and developing clear plans to overcome it are required for a successful 	re-engineering project.



	Educating employees and managers in effectively addressing change management issues is as important a success factor as introducing the right technology or the right process re-engineering skills.  HP's successful re-engineering projects addressed change management from the beginning and employed change management specialists from the consulting firm KPMG to insure this area was addressed sufficiently.



�KNOWLEDGE MANAGEMENT



	HP has made great progress using information technology and its internal information services backbone to improve the speed, flexibility, agility and the overall competitiveness of the company.  However, as the company has become flatter and as information in all its forms has become more important, new problems have been revealed.  A new discipline that attempts to understand how information and knowledge are used within an organization has emerged.  This new discipline called "knowledge management" is neither well defined nor well understood, but is receiving serious study by HP and other companies.  In the case of information-based corporations considerable corporate resources are being expended as the management of knowledge is given the status of a vital core competency.  HP has partnered with an industry leader, Ernst & Young (EY), in an attempt to develop a concept for deploying knowledge management methods within HP.

	Organizations are become increasingly dependent on information and the sharing of knowledge.  The companies which are most efficient in using knowledge are inherently more competitive.  EY feels strongly that the future competitiveness of their company depends on mastering the fundamentals of knowledge management and they have created an internal organization devoted solely to this task.  EY is investing considerable resources in implementing knowledge management concepts.  An organization's motivation for adopting knowledge management principles is directly proportional to the importance of knowledge in remaining competitive.  EY's product, as an international consulting firm, is knowledge, and therefore knowledge is critical to the long-term competitiveness of EY.  Today EY is a pioneer and one of the most progressive companies in the area of Knowledge Management.

	EY is a $6.5 billion consulting firm with about 65,000 employees worldwide.  Knowledge is essentially their primary product, and to be successful, they need to share a common body of knowledge throughout the enterprise.  Two years ago, EY identified Knowledge Management as one of the 4-5 mega-processes that were critical to the future of the company.  They named a Chief Knowledge Officer, who reports directly to the Chief Financial and Technology Officer of the company, and is the overall process owner for Knowledge Management.  They also formed a high-level Knowledge Council which brings key interested executives together every couple of months, as well as Knowledge Committees in each of their main lines of business (Management Consulting, Tax, and Audit).

	One of the most interesting manifestations of EY's commitment to Knowledge Management is the Center for Business Knowledge (CBK), which occupies an entire floor of an EY headquarters building in Cleveland, Ohio.  The CBK started operations less than two years ago, supporting the Management Consulting business.  It currently has about 50 people and a 13 million dollar budget, but is in the process of growing to 125 people as its scope expands to cover the Audit and Tax businesses.  A similar center exists in Paris, and one is planned for Asia.  Although much content will be shared, EY has found that knowledge deployment is more effective if accomplished by region.  The center is housed in an open office environment (unusual for a consulting firm) because they wanted to promote teamwork and communication.

	The CBK's customers are primarily EY consultants, but there is growing interest in the possibility of directly deploying some knowledge to the firm's clients, through such mechanisms as a public Web site.  The CBK adds value in two primary ways: through subject matter expertise and through the professional organization and representation of knowledge assets.  Their overall mission is: Leverage the intellectual capital and collective experience of a global, multi-disciplinary consulting practice.

	EY has made a company-wide commitment to implementing Lotus Notes, and uses Notes as the core technology for its knowledge management activities.  They also use Windows 95 and Microsoft Office as their basic operating environment, and NetScape as their Web interface.  They use a software product called Folio Views to manage large documents.  They had a separate e-mail environment, but have decided to move to Notes mail as their primary messaging environment, partly to simplify things for their consultants.

	They have about 20,000 Notes users throughout the company, and 70-80% of them only intermittently connected to the network.  Notes' excellent support for replication and remote usage was the key factor in selecting this technology.  Overall, they have about 2,000 Notes databases, and until recently they had no general standards for Notes design, no shared application templates, no common look and feel.  A new initiative, called the Knowledge Web, is trying to retroactively bring order to this fragmented environment.  They are rolling out a Catalog of Catalogs, which will basically provide any user with the ability to find out what databases are available on any given topic and to directly access those databases with the click of a button from the catalog (assuming proper security clearance).  They have also designed 10-15 standard application templates that they believe will cover most of the needs for new databases.

	A key aspect of bringing order to a messy environment has been the design of a general "navigation taxonomy", or way of categorizing and organizing knowledge throughout the company.  At the highest level, they categorize knowledge by industry (insurance, electronics, etc.), by practice (an EY product/service line such as process re-engineering, management consulting, etc.), by process (order management, supply chain management, etc.), by subject matter (project management, software development, etc.), by country (where the knowledge originated), and by "standard desktop" (a term that means a professional role, such as auditor or tax consultant).  Databases and documents within databases are classified in accordance with this taxonomy, creating a generally understood framework for organizing and finding knowledge assets throughout the company.

	The CBK staff develops and maintains the taxonomy, and builds it into the various Notes databases that it supports.  They also ensure that new content is properly classified.  They also review and often write the abstracts that are created for new documents, to ensure consistent use of taxonomy keywords.  Because of size constraints, large documents are usually stored in a separate Notes database, which would not be widely replicated.  Full text searches are, therefore, generally done against the abstracts, which are in smaller, more accessible databases, and are "doc-linked" to the original document.

	The "Storage/Build Database" sub-process is one of the key areas where the CBK adds value.  "Storage" is much more than just putting documents out on a database.  It includes functions such as input, purge, archive, catalog, abstract, index, and coordinate.

	The CBK provides a call center service, the Customer Information Center, to its customers, which currently handles about 80 calls per day.  For simple inquiries, the goal is to provide useful information within 30 minutes.  More complex questions will be passed from the call center to the "business research" activity, where it is treated as a short research project, with deliverables expected within a few days.  These two activities are manned by 15-20 people, with 2-3 people rotating through the on-line phone coverage each day.  Almost 80% of these people have a formal college level librarian education.

	There is another group of about 9 people who provide business analysis services.  These are mostly experienced writers with specialized knowledge of specific industries.  They provide some routine analysis of industry trends, but mainly produce special reports on client companies and the industry issues they face.  These reports are typically delivered in 2-3 days to 3 weeks.  Another small group of 3 people provides a competitive intelligence service.

	CBK makes a clear distinction between filtered and unfiltered repositories.  The CBK Document Library  is an unfiltered repository.  After every client engagement, the consulting team is supposed to submit documents related to the engagement to the repository.  This database currently has 7,000 documents, with no attempt being made to evaluate, sanitize, or reorganize the content, other than producing the abstract and the proper taxonomy classifications.  This repository has doubled in size in the last year.  Originally hard copy documents were accepted and catalogued, but not scanned.  Today all documents must be submitted in electronic format.

	For smaller engagements, the field consultant is expected to submit a standardized summary document.  Originally, this was a simple one-page format with three free-form boxes to fill out, but they found that unsatisfactory because it resulted in very inconsistent content.  They have gone to a 17-page checklist approach, where the consultant is presented with a whole series of standard choices to check off.  Although longer, it is actually faster to fill out and results in much greater consistency.  Essentially, they found it easier to have the consultant apply the taxonomy directly, rather than having some CBK analyst try to do it after submittal.

	A key process for creating and managing knowledge content is the establishment of "communities of knowers" in the form of human networks of subject matter experts.  A network might be formed around an industry, a process, or a particular service line.  The network will have 8-15 core members, who are given a "budget" of 100-200 hours per year that they are expected to spend on network activities.  This represents a significant investment of resources, highly paid consultants who are expected to maximize their billing hours.   The core members are considered the leading practitioners and thinkers in a given area, and are typically recruited by the network's chairperson.  The network also includes an extended group of dozens or hundreds of consultants who are interested in participating in discussions and seeing output, but who have no time budget for that network, although they might be a core member of another network.  The main output of a network is expected to be a PowerPack, a heavily filtered, integrated collection of leading edge knowledge, which can be delivered electronically via a Notes database to a broad audience of consultants.  Each network uses a standard Notes application, based on the Lotus Institute's Learning Network application, for its collaborative work.  A PowerPack is delivered as a separate database, usually limited to about 15 megabytes in size, so that it can be easily downloaded to a consultant's hard drive.

	In the Management Consulting area alone, there are some 20-25 active networks.  They estimate that to cover all of EY's interests, there might eventually be about 180 networks.  The CBK has 20-25 people who have formal roles as "network coordinators."  This role provides some staff support for each network, but is also expected to help manage the gaps and overlaps among the various networks, and to improve the overall process by leveraging the experiences of high performing networks.  There is an interesting problem of finding the right balance between structure and community for these networks.  They recognize that each network must go through a kind of organic building process, but they also know that some areas are too important to be left to chance.  Networks that do not produce visible results lose their formal support.  There is also a "health check" process for monitoring how well a network is functioning.

	Another example of filtered content is a Leading Practices database.  They currently have 6,000 leading practices documented, but are actually trying to decrease rather than increase the number because the focus should be on quality, rather than quantity.  The nearest equivalent in the military to leading practices would be the Army's Field Manuals (FM's) and the Marine Corps Fleet Marine Force Manuals (FMFM's) and similar publications in the other services.

	With this level of investment and attention, it is not surprising that EY takes seriously the issue of performance measures for knowledge management.  Their goal is to "define a small set of Knowledge Mega-Process measures that will help drive knowledge sharing behavior and demonstrate the value of knowledge sharing."  The toughest area to measure is "value creation", for example, the role of knowledge content processes and services in gaining new business, improving engagement productivity, and delivering better solutions to the client.  Currently, they are interviewing consultants involved in "pursuits" (i.e., trying to win engagement commitments).  The consultants are asked to allocate 100 points to the various factors that contributed to their success or failure, and also to indicate their level of satisfaction with the specific factor.  Though the consultant can identify non-knowledge factors, such as his or her own skills, the survey is definitely biased toward various forms of knowledge product.  It is probably most useful for identifying which knowledge products are most valuable and is a serious attempt to tackle a difficult measurement issue.

	Some other measurements are easier, such as the number of documents collected in the various repositories, the number of people using the repositories, and the frequency of use.  Usage is currently growing very rapidly, with about 2,000 people participating, and 12-15,000 database log-ons per month.  They are working on a way to get statistics by document.  They also give feedback to partners on how many documents their organization contributed over a given time period.  At a higher level, they try to measure EY's contributions to professional education within the industry by counting such things as articles published in certain specified journals, presentations given at conferences, and quotations cited in publications.

�IMPLICATIONS FOR DOD



	Hewlett-Packard Company offers a unique opportunity to study the impact of the information technology revolution on a large organization.  Hewlett-Packard's corporate model is similar in many respects to organizations within the Department of Defense.  A central headquarters responsible for higher level strategy, and overall economy and efficiency directing semi-autonomous organizations that are reacting to pressures that are service or theater specific.  The issues of how to use technology and technology's relationship with process re-engineering and change management must be addressed before successful transformation can be accomplished within the DOD.

	The implications of information technology for the military are unlimited.  A HP-like intranet deployed across the DOD could revolution the art of joint warfare and put genuine substance in our efforts to draw the services and DOD closer together in the creation of doctrine,  the planning and execution of operations, and maximizing the core competencies of each service.  The ability to create virtual organizations, and the ability to gather, display, and share appropriate information in a seamless, cross-functional, and cross-organizational manner will alter the traditional vertical and hierarchical staff structure we use today.

	No longer will every command need a complete staff in theater, but instead will use single-point-of contact facilitators, accessing a network of experts handling the traditional duties of our present staffs.  Large deployable staffs will no longer be a requirement, and the staff's physical presence could be spread across a wide geographic area outside of the theater of operations.  Arthur Anderson's Strategic Technology Center uses technologies that are available today to create a similar organizational structure.  These technologies have clear potential for the DOD, but will require a completely new way of thinking about our traditional missions.  Whatever change is implemented it will face change management problems and the success or failure of a major transformation within DOD will rest on our ability to effectively overcome potential change management issues.

	The ability of an individual human-being to assimilate knowledge will not improve over time.  The success of our future military organizations will depend on our ability to efficiently manage knowledge within our organizations.  The DOD as well as the individual services are knowledge-based organizations.  Understanding knowledge management issues and developing effective methods for gathering, storing, retrieving, and displaying the appropriate knowledge to the appropriate individual at the correct time and in a useful format is a formidable challenge that must be overcome.

	DOD faces a daunting challenge, transforming the U. S. military into an quick reacting and agile force, that in all likelihood will be smaller and more lethal, and with capabilities not available in the current force.  DOD must insure this force is flexible enough to adjust to changes in its environment and is positioned to be the dominate military force in the world well into the next century.  To accomplish this monumental task the military will not only have to understand and implement new technologies, but will have to become masters of adapting to constant and at times discontinuous change while always managing the impact of change on the people within its organization.
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� INTRODUCTION



	This report is submitted as partial fulfillment of the requirements for completion of the Secretary of Defense Fellows program for academic year 1995-1996.  The Secretary of Defense Fellows Program is a Senior Service School level program started this year with the selection of five officers from the four services (Air Force, Army, Marines, and Navy) to serve in a fellowship with selected companies to learn how businesses react to discontinuous change precipitated by the explosion in information technologies coupled with the radically changing external environment.  Lockheed Martin Corporation (LMC) volunteered as a candidate sponsor and was chosen in accordance with criteria outlined in a 6 Oct 94 Secretary of Defense Memorandum on the program.  Primary consideration in the selection criteria was to select “Corporations which have earned a reputation for insightful long-range planning, organizational innovation and adaptation.”  The selection criteria and program were subsequently formalized in the Department of Defense Directive 1322.23 dated 2 Sep 95.  Corporations shall be chosen that have “Successfully managed and exploited the revolution in information and other technologies, reshaping their organizational structures and methods of operation” and are “Characterized by strong strategic planning capability, constant innovation, and continuous efforts to exploit the principles behind time-based competition and the cultivation of corporate agility.”  Lockheed Martin Corporation was judged to be an excellent example of these criteria.  Consequently, from August 1995 to June 1996, I have been assigned to the Corporate Development Office at the LMC corporate headquarters in Bethesda, Maryland.

	Before going into the body of this report, a brief description of my background might help to put my observations into context.  Academically, I completed a Bachelor of Science degree in  Computer Science and Mathematics from the United States Air Force Academy in 1975 and a Master of Science in Computer Science from the University of California at Los Angeles in 1976.  Immediately after receiving my degrees, I entered Undergraduate Navigator Training and flew in tactical aviation (F-4s) in a variety of assignments.  From 1982 to 1985, I taught Discrete Digital Simulation at the United States Air Force Academy.  In 1986, I attended the U.S. Air Force Test Pilot School and have been involved with flight test and evaluation since that time.  I have witnessed significant discontinuous changes while being assigned to two fighter squadrons when they transitioned from 2-seat aircraft to single seat aircraft and was responsible for two major reorganizations:  at the U.S. Air Force Test Pilot School in 1990 when the current generation of aircraft (F-15/F-16) were incorporated into the syllabus requiring a significant change to the curriculum and at the 46 Test Wing in 1993 remaking it into an objective structure.  I was fortunate to have commanded the 40 Flight Test Squadron as the reorganization was completed when we joined maintenance with operations and engineering.  As of this writing, my next assignment will be back in flight test at Eglin Air Force Base as the 46th Operations Group Commander.

	This report will consist of five sections including this Introduction.  Section II contains a description of the Lockheed Martin Corporation to include its size and business activity, a brief history, its current organization, and the initial proposed future organization after approval of its most recent acquisition.  A more complete description of each of the current companies in Lockheed Martin Corporation is presented in Appendix A.  Section III consists of answers to a set of study questions provided to the SECDEF Fellows at the beginning of the year.  The Ten Questions were developed by Dr. Tom Welch from the Secretary of Defense’s Office of Net Assessments.  The answers represent my opinions only and do not represent the opinion of the Lockheed Martin Corporation, the Department of Defense, nor anyone else.   The next section outlines some Lessons Learned and addresses four categories:  similarities between industry and DoD, apparent differences between the two, impediments to cost-effective business practices, and suggestions for the future.  The final section is the Conclusion.

�LOCKHEED MARTIN CORPORATION



	Lockheed Martin Corporation truly is a giant in the defense industry.  After the merger between Lockheed Corporation and Martin Marietta Corporation on 15 March 1995, the corporation published a consolidated financial data sheet containing the following information:  total employees at year-end of 1994 of over 173,000, 1994 sales of $22.915 billion (closer to $30 billion if you include the equivalent dollar value of Department of Energy work), and total backlog of $42.232 billion.  The corporation was recently named the 29th largest company in America in the Fortune 500 listing.  On June 26, just three months after the merger and on the originally planned schedule, Lockheed Martin announced a corporate-wide consolidation plan to take advantage of the synergy opportunities produced by the merger.  After the addition of 35,000 former Loral employees in late April of 1996, Lockheed Martin Corporation (LMC) currently employs over 190,000 people.  In 1995, their first combined year of operation,  net sales were steady at $22.853 billion and the backlog is still “healthy” at over $41 billion.  In fact, during the first quarter of 1996, the backlog has risen to $42.6 billion.  LMC is considered the largest defense contractor, the largest National Aeronautics and Space Administration (NASA) contractor, and the largest U.S. Department of Energy (DOE) contractor.  Statistically to “prime the pump,” LMC must win $130 million in new sales every day and to do that,  an LMC team is submitting a proposal every 30 minutes somewhere in the world.  But this did not happen overnight.

	Lockheed Martin traces its roots back to the early days of flight.  On the Martin side of the corporation, aviation pioneer Glenn L. Martin designed, built, and flew his first airplane in 1909.  He later organized a company around this modest airplane construction business and eventually built it into a major airframe supplier, producing numerous designs for bombers, flying boats, and commercial airliners.  Many of the most famous names in the American aviation industry worked for the Martin Company at one time or another; names like Douglas, Bell, Vought, and McDonnell.  Starting in the late 1940’s, the Glenn L. Martin Company branched into missiles and rockets, producing such items as the Matador, Mace, Viking, Vanguard, Pershing, Titan, and Peacekeeper.  In the 1950’s, the company ran into financial problems and was reinvented as the Martin Company, virtually getting out of the aircraft platform business.  In the early 1960’s they expanded into spacecraft and payloads with the SNAP, Viking, Mariner, and the Hubble Faint Object Spectrograph to name a few.  The Martin Marietta Corporation (MMC) was established in 1961 when the Martin Company merged with American-Marietta Corporation, a leading supplier of building and road construction materials.  The desire during this consolidation period was to offset the cyclical nature of defense spending with a hopefully counter cyclical non-defense side.  Thus the corporation as a whole would survive even if one or the other sides of its business fell on hard times.  The corporation at that time had a large interest in paints and chemicals from the American-Marietta heritage.  It expanded into aluminum and at one time was fairly vertically integrated in that business.  In 1982, Martin Marietta survived a hostile takeover bid from the Bendix Corporation using a rather unique “pac-man” defense.  Several books on the subject are interesting reading.  The major results of this attack were a Martin Marietta saddled with lots of debt and filled with a desire to not be susceptible to this kind of attack again.  MMC made a strategic decision to sell off significant parts of its less profitable and investment intensive commercial businesses in order to pay down the high debt incurred and to focus on the high technology businesses, leaving it much stronger financially.  Bendix, by the way, ceased to exist.  Starting in about 1985, a significant consolidation of the defense industry would begin.  MMC was part of this early consolidation due to a strategic decision to enter the anti-submarine warfare business.  Realizing it takes 7-12 years to build any competency and business line from scratch, they shortened the cycle by purchasing Gould Ocean Systems in 1988.  By the late 1980’s,  MMC was back on top and came to the realization that as the world was changing with the ending of the Cold War, they needed to adapt along with it.  This realization is typical for successful companies who continually look at adapting to the constantly changing environment.  Later in this paper, both the efforts at planning for the future and the strategies used will be discussed.  In 1992, MMC acquired GE Aerospace when General Electric (GE) decided to cash out of the defense industry.  The much of the former RCA came with GE Aerospace to MMC.  In 1994, GD Space, the makers of the Atlas rocket,  was acquired from General Dynamics.   In 1995, MMC merged with Lockheed Corporation to form Lockheed Martin Corporation (LMC).  Before continuing with the modern LMC history, let me back up to another set of early pioneers in aviation.

	Lockheed Corporation can trace its beginnings almost as far back as the Martin side can.  Their beginnings were in 1913 when Allan and Malcolm Loughhead (name later changed to Lockheed) designed and built the first Lockheed plane, which they flew over San Francisco Bay.  Transitioning from the Loughhead Aircraft Manufacturing Company to the Lockheed Aircraft Company, they too, slowly built up their business in airplanes.  The modern Lockheed Aircraft Corporation was formally incorporated in 1932 after the original fledgling airplane company was reorganized.  Similarly to MMC, Lockheed designed and built innumerable military and commercial aircraft throughout its years, including many from the famed Skunk Works such as the XP-80, U-2, SR-71, and F-117.     Other aircraft designed and built by Lockheed companies include airliners from the Vega in 1928, through the Electra in 1934 and the Constellation started in 1945 to the still flying L-1011 plus transports such as the C-130 Hercules to heavy lifters like the C-141 Starlifter and the C-5 Galaxy.  Lockheed also branched into the missiles and space business with the Polaris and Poseidon missiles, the Agena rocket, plus spacecraft like MILSTAR and payloads such as on the Skylab and the Hubble Space Telescope.   They, too, recognized the impending defense consolidation and started their acquisitions with Sanders (the inventor of Pong, the first video game) in 1985.  With the acquisition from General Dynamics of GD Fort Worth, the producer of the F-16, the stage was set for arguably the largest merger ever accomplished in the defense industry.  March 1995, in what was billed as a “Merger of Equals,” produced the Lockheed Martin Corporation,  a defense  industry powerhouse with approximately $23 billion in annual orders.   But that was not the end of the consolidation, nor the growth of LMC.

	On January 7, 1996, a $9.1B purchase of most of the Loral companies was announced.  Loral, itself a product of the defense consolidation trend, included the heritage companies of Xerox Aero and Defense, Goodyear Aerospace, Fairchild Weston, Honeywell Electro-optics, Ford Aerospace, Librascope, LTV missiles, IBM Federal Systems, and Gould Defense.  As of the beginning of April, the deal was into its fourth tender offer extension.  By the end of April, the European Commission approved the transaction allowing the powerhouse to become even larger.  The Federal Trade Commission (FTC) completed its review of the transaction under the Hart-Scott-Rodino Antitrust Improvements Acts (HSR) and terminated the HSR waiting period thus allowing the deal to be consummated.  The final Loral record date was the 22nd of April, with Loral becoming a part of Lockheed Martin on that date.  FTC said it had been concerned that the deal would violate antitrust laws in the areas of research, development, manufacture, sale of air traffic control systems, commercial low earth orbit satellites, commercial geosynchronous earth orbit satellites, military tactical fighter aircraft and unmanned aerial vehicles.  To prevent those problems, LMC agreed to the following terms:  1) Lockheed Martin would divest itself of an FAA systems engineering and technical services (SETA) contract within six months; 2) it will keep certain technical services from Space Systems/Loral.  Board members of both companies, including Bernard Schwartz of Loral, cannot participate or obtain non-public information from Lockheed Martin's space business.  Compensation for board members of both companies cannot be based on profits from Lockheed Martin's space business; 3) "Fire walls" must be built between Lockheed Martin and Loral to block Lockheed Martin's fighter units from receiving information on competitors through other parts of the company.  Similar "fire walls" are required to keep Lockheed Martin's Unmanned Aerial Vehicle business from getting competitors' proprietary data.  The Federal Trade Commission (FTC) announcement came shortly hour after the Pentagon said  it was backing the acquisition.  Deputy Secretary of Defense John White told FTC Chairman Robert Pitofsky that after a review, "We now conclude that the acquisition of Loral by Lockheed Martin is acceptable from the point of view of the Department's interests."  The deal "will provide substantial savings and cost avoidance for the Department."  He also said there will continue to be "adequate competition" for Pentagon procurements.  The review covered existing programs as well as anticipated programs in which the Pentagon expected competition between Loral and Lockheed Martin.  As with any large acquisition, the HSR process is designed to ensure LMC did not break any anti-trust laws with the completion of the purchase.   Even with these reviews, there are many who are concerned with the extent of the current consolidation trend and its effects on competition.  Of considerable concern is the vertical integration issue and the make-buy decisions.  A recently announced Defense Science Board initiative will study the effects of this type of consolidation on the future competitive environment.  With the transaction  complete, LMC’s projected annual sales will be in excess of $30 billion with a total backlog of approximately $47 billion.  See discussion on future organizational structure for an explanation of how Loral will be incorporated into the Lockheed Martin Corporation.  Due to the “currently in-process” nature of this transaction, most of this report will deal with the companies and capabilities in Lockheed Martin prior to the purchase of Loral (a listing of the companies in the new sector is in Appendix A).

	Lockheed Martin is organized in the macro sense along a traditional hierarchy (see the organizational charts in Appendix A).  At the top is the Board of Directors providing guidance and direction to the President/Chief Executive Officer of the corporation (currently Norm Augustine).  Next is the Executive Vice President and Chief Operating Officer (currently Vance Coffman), who has five functional sectors reporting to him (see end of this section for the new structure).  Most of the operating companies are organized into these sectors, although there are a few direct reporting companies. Additionally, a Corporate Staff, based mainly at the Bethesda MD headquarters, provides support.  The functional sectors are Aeronautics, Electronics, Energy and Environmental Services, Information and Technology Services, and Space and Strategic Missiles (each to be explained in more detail below).  Each sector is headed by a Sector President and is supported by a small sector staff which in some ways mirror the functional staff areas at the corporate level.  The total number of people on sector and corporate staff is less than 1,000.  

	The Aeronautics Sector consists of seven companies (see Appendix A for a more detailed description of each) who produce, maintain, modify and service aircraft and components.  They produce the F-16 multi-role fighter;  the C-130 military transport, with more than 2100 operating in 64 countries and recently completed the first flight on the modernized C-130J for US Air Force and international customers; and the P-3 maritime patrol aircraft.  They are the lead prime contractor on a team with Boeing for the F-22, the latest generation air superiority fighter which is now in the engineering and manufacturing development phase.  Lockheed Martin was the prime US subcontractor for the development of the FS-X, an F-16 derivative aircraft for Japan. They currently are in the middle of upgrades of Lockheed Martin-built special mission aircraft such as the F-117 stealth fighter and U-2 reconnaissance aircraft.  As producer of TR-1 and SR-71 special mission aircraft, Lockheed Martin provides engineering support for those aircraft and have recently assisted in the reactivation of the SR-71 capability.  On the commercial side, they produce thrust reversers for commercial jet engines. Lockheed Martin provides contract field services for a broad range of customers and projects, in addition to providing aircraft maintenance and modification for domestic and international military and commercial customers.  The Aeronautics Sector had 1995 net sales of $6.617 billion.

	The Electronics Sector consists of nine companies and is supported by one laboratory (see Appendix A).  Major product lines include AEGIS fire control, combat systems and radars for AEGIS cruisers and destroyers; the LANTIRN low-altitude navigation and targeting systems in addition to other target acquisition/night vision sensor systems; infrared and electronic countermeasure systems; integrated electronic warfare and mission planning systems; fly-by-wire flight controls and aircraft engine controls and long-range early-warning system radars.  In addition, production also includes tactical missiles such as the Hellfire II air-launched, anti-armor missiles for helicopters; and all forms of "Gatling" weapons for fixed-wing aircraft, helicopters and air defense systems. Lockheed Martin is currently in development of next-generation submarine combat system for Seawolf-class submarine. They also serve as a subcontractor for the launcher, control, propulsion and warhead section and electronic components for Patriot missile.  Lockheed Martin Canada, a company in this sector, is Canada’s premier supplier of electronic defense and surveillance systems, providing turnkey systems for sea, land, and air applications. The Electronics Sector had 1995 net sales of $3.294 billion.

	The Energy and Environment Sector consists of 11 companies (see Appendix A) and is the largest Department of Energy (DOE) contractor.  Lockheed Martin companies are the managing contractors of: DOE's Oak Ridge National Laboratory, Oak Ridge Y-12 Plant, and Oak Ridge K-25 Site, all in Tennessee; Sandia National Laboratories in New Mexico and California; the Idaho National Engineering Laboratory and the Pinellas Plant in Florida. They operate the US Enrichment Corporation's uranium enrichment facilities in Ohio and Kentucky.  They provide full service environmental cleanup capabilities using volume-reduction technologies.  Lockheed Martin is a partner in a joint venture pursuing opportunities in environmental remediation work, using recycling technologies, for the Department of Energy and the Department of Defense.   The Energy and Environment Sector has contractual arrangements to be reimbursed for the cost of operations and to receive fees for performing management services which yield a work equivalent of over $6 billion. 

	The Information and Technical Services Sector consists of six companies and two groups.  The Services Group consists of two companies and the newly formed Commercial Systems Group has seven companies reporting to it (see Appendix A).  Major products include large, sophisticated information systems for government and commercial customers.  They are a world leader in visual and simulation training systems for platforms ranging from tanks to aircraft to entertainment applications with SEGA video games.  They produce automated test equipment, shipboard engine controls, and the space shuttle orbiter's external tank.  They are considered experts in computer-integrated logistics, military depot modernization, inventory management systems, and  manufacturing handling systems.  Lockheed Martin provides information products and services, including administrative data processing, automated fingerprint identification, outsourcing and information systems modernization.  They also provide engineering and management services for NASA and other civil government agencies, the military and commercial customers to include Space Shuttle processing.   They manage systems and services to improve state and municipal government services.  The Commercial Systems Group manufactures peripherals, including plotters, printers and digitizers; removable memory storage solutions for commercial and creative arts applications. They also distribute hardware, software and peripherals for information systems. In addition, they can provide contract (build-to-print) manufacturing of circuit boards and complete electronic products.   The Information and Technical Services Sector had 1995 net sales of $4.528 billion.

	The Space and Strategic Missiles Sector consists of four companies (see Appendix A).  Primary products include the TITAN family including the TITAN IV, the nation's largest expendable launch vehicle; the ATLAS defense and commercial expendable launch vehicle; and the TRIDENT II submarine-launched fleet ballistic missile.  They enjoy a long history as a major supplier of classified systems and services.  They are the developer of a ground-based theater air defense system for intercepting incoming missile attacks at high altitudes called THAAD.  Lockheed Martin is a leader in the design and production of earth monitoring satellites; communications, location determination and meteorological satellites; and three-axis stabilized commercial communications satellites. They will be the provider of satellite buses for 125 Iridium communications satellites and are currently producer of the MILSTAR military communications satellite system.  Lockheed Martin is serving as prime contractor to Space Imaging Inc. to provide high resolution satellite images to commercial, civil, and government customers.  An interesting partnership is with several Russian aerospace firms for commercial launches of PROTON launch vehicle.  Lockheed Martin is also the developer of three configurations of launch vehicles for payloads of up to 8,000 pounds.  The Space and Strategic Missiles Sector had 1995 net sales of $7.521 billion.

	In addition to the five current sectors, there are also five Direct Reporting Companies who do not go through a sector management structure (see Appendix A).  One of these is Martin Marietta Materials, Inc. where Lockheed Martin is an eighty-one percent owner of one of the nation's largest supplier of aggregates for construction industry and magnesia-based specialty products for industrial markets.  They are a partner in joint venture called Airport Group International, Inc. which currently operates a portion of the Toronto International Airport and is seeking to develop opportunities in domestic and international airport privatization.  Space Imaging, Inc.  is another joint venture with the potential to become a preeminent worldwide supplier of quality, high-resolution, earth-based data and derivative information products.  Lockheed Martin Technology provides the direction for the Advanced Development Operations and coordinates with the GE Corporate Research and Development Center.  The final direct report is the Lockheed Martin Finance Corporation which provides financing for international transactions.

	Providing support is the Corporate Staff consisting of fifteen organizations of varying size performing traditional staff functions like Finance, Corporate Communications, Domestic and International Business Development, Human Resources, Internal Audit, Science and Engineering, and Corporate Development (see Appendix A).

	The preliminary organization after the consummation of the purchase of Loral has initially overlaid two Divisions above the sectors with an Executive Vice President and Chief Operating Officer (COO) running each of these two.  The plan is to keep the current Lockheed Martin Executive Vice President and COO Vance Coffman in charge of one of these divisions and adding the current Loral President Frank Lanza as an additional Executive Vice President and COO in charge of the other area.  Under Coffman will be the current Aeronautics, Energy and Environment , and Space and Strategic Missiles Sectors.  The other division would initially combine two of the current sectors (Information and Technology Services Sector and the Electronics Sector) with a new sector called Tactical Systems made up of the 34 current Loral companies coming to Lockheed Martin.  These sectors would report to Frank Lanza.  According to Mark Bennett, Lockheed Martin’s Chief Financial Officer, one of Lanza’s jobs would be to work out how best to integrate the Loral work into the larger Lockheed Martin corporate structure.   The initial organizational structure of two divisions and six sectors is not expected to be the final structure.  Even if that framework is kept, the initial placement of companies within the sectors could possibly change.  During its annual shareholders meeting in April, Lockheed Martin said it expects to announce most of the pending actions to  integrate the former Loral companies by the end of the third quarter.

�THE TEN QUESTIONS



1.	Where does this corporation see information and other technologies taking them, 	and their industry, over the next ten years or so?



	This is really a multi-layered question with different answers based on what part of the organization one is looking at.  In a macro sense, Lockheed Martin is actively embracing information technologies, and yet realizes that undisciplined investment in that technology is prohibitively expensive.  To give a flavor of the depth and breadth of the problems and solutions, three examples of initiatives will be discussed:  the Enterprise Information System’s (EIS) goal of $730M in cost savings and avoidance over the next 5 years, the efforts in developing a “virtual company” and the Engineering Process Initiative (EPI) common tool set efforts.  Other technology areas will be highlighted by an adaptation of a briefing given by Norm Augustine on Premier Technologies which will showcase a limited cross section of corporation’s skills.

	The Enterprise Information System is what could be called an internal company because rather than focusing on an external market, it is designed to support the other Lockheed Martin Corporation companies with their information technology (IT) needs.  Established after the merger, they have major tasks of coordinating all of the Lockheed Martin IT efforts, making the hundreds of different legacy systems talk to each other, and to do this efficiently.  With a history of spending over $900 million annually on IT, a major effort was undertaken to obtain $730 million in savings and cost avoidance over the five year period of 1995-1999.  While this would necessitate some personnel losses, the major effort was to get rid of “shadow” organizations in the different operating units.  These shadow organizations are common in both commercial and military organizations where business unit directors and military commanders (often with great justification) feel the only way to get the support they need from a centralized agency is to have someone in their own organization who acts as the liaison.  Insidiously over the years, these liaisons grow from part time tasking to single individuals working full time to teams and whole departments who ostensibly can do things faster and more tailored than the centralized providers.  In the end, this results in the larger organization paying for the same service twice and in a personnel constrained environment, wasting personnel allocations.  By ensuring the support organizations actually support the internal customer in the way they need, these shadow organizations can be eliminated, thus freeing up manpower to be used in the primary business line or in personnel reductions.  Either way there is a cost avoidance and cost savings.  This in and of itself would not satisfy the 5 year goal.  Other examples include the replacement of older system components at Tactical Aircraft Systems in Fort Worth with new components which yields savings in support service costs of $200K in 1996 and $1.2M over life of the support contract.  The Skunk Works  moved their main frame computer to Denver consolidating it with other high performance computing  systems.  This one move yields $750K cost savings per year after one time costs.  Other efforts include outsourcing and right sizing computer requirements which yielded $2M savings in 1995 and are projected to save $16M from 1995-1999.  Another major area of cost avoidance is in combining separate contracts for services to yield volume discounts.  One example is the new contract with Sprint for video teleconferencing across the corporation which yielded  $100K per year of savings over the individual contracts previously negotiated.  Often the cost savings initiatives can produce increased capabilities at the same time.  An example is the improved communications initiatives at the Palmdale facilities where a new laser communication system between the Skunk Works and other leased buildings yielded increased bandwidth and eliminated the need for and costs of leased fiber.  Another example is the enterprise wide messaging system and perimeter access system at Marietta which also aids in labor and attendance reporting.  Another example of increased capability is a prototyped desktop video teleconferencing which can be done over normal phone lines.  Although working,  the current limitation is the requirement for 6 phone lines to cover the bandwidth necessary for the video.  An example of the benefits of centralized, common systems which can communicate with each other occurred during the January 1996 blizzard in the northeast which shut down many offices.  A “virtual help desk” solved problems by rerouting help inquiries from northeast offices to people in Denver and Orlando. Many of these efforts are included in the Distributed Computing and Telecommunications initiative which should yield $345 million in cost avoidance over the 5 years from 1995-1999.  These examples have shown only part of the breadth and depth of the EIS initiatives in information technology.

	Lockheed Martin is active in establishing what could be called a “Virtual Company.”  The desire is to harness expertise from geographically separated people to fix problems in days rather than spending days of travel time.  The F-22 program and the Joint Advanced Strike Technology (JAST) team both embody virtual manufacturing initiatives.  These allow design teams linked electronically to work on common design databases using Computer Aided Design/Computer Aided Manufacturing (CAD/CAM) tools.  Designers and engineers at such diverse places as Palmdale California, Fort Worth Texas, and Marietta Georgia look at and work on the same data, drawings, and materials without the need for collocating the people.  Many of these efforts are based on lean manufacturing concepts as described in the MIT book The Machine that Changed the World.  From these electronic designs, they move into a Paperless Factory System that automates the development of electronic work instructions, distributing them to the shop floor and recording and archiving the as-built data. Much of this virtual product development is in its embryonic stage, but should yield a significant life cycle cost reduction when mature.  Another initiative in the F-22 program has the F-22 Contract Data Requirements Lists (CDRL) on-line in a reduced paper data access system.  An additional step on the way to a paperless process is using the Electronic Data Interchange and Electronic Commerce currently undergoing a common practice initiative to reign in the diverse requirements, solutions, and activities of both suppliers and customers.  Resolution should yield 50-75% improvement in cycle time.  In another effort, Lockheed Martin developed a virtual factory to model processes in communication satellite buildup to facilitate consolidation of businesses.  This allowed them to design the most efficient processes and workflow prior to relocating businesses from Austin, Texas and Princeton, New Jersey to Sunnyvale, California without interrupting satellite delivery schedules.  Other efforts at non-geographically collocated work include the Skunk Works in Palmdale and Lockheed Martin Manned Space in New Orleans working on a CATIA Design Network for the Single Stage To Orbit program.  And one last example are the corporate wide common systems such as the TOPS or Terminal On-line Pricing System developed at Marietta, run on a mainframe at Denver and used by such diverse groups as the Skunk Works in Palmdale and Lockheed Martin Missiles and Space in Sunnyvale.  All of these information technology efforts combine to form this virtual company idea and are moving LMC to become much more efficient.

	Another category of effort to harness the benefits of information technology is with the Engineering Process Improvement or EPI.  The purpose of EPI, embodied in its mission statement, is to improve Technical Operations/Engineering productivity over the next several years across the Corporation by reducing product cost, reducing cycle time, improving quality; to optimize and leverage resources by integrating and standardizing the Technical Operation/Engineering function across businesses; to identify Commercial Best Practices; to unify processes across business functions, i.e., Manufacturing, Procurement and Technical Operations/Engineering at multiple sites; and to embed a Continuous Improvement Process in the Lockheed Martin culture.  The EPI system is not a new system having its roots at GE Aerospace, continued in the Martin Marietta Corporation, and has recently been combined with the similar program called Technology Task Forces from the former Lockheed Corporation.  EPI is primarily concerned with process improvement and the recently formed Technology Focus Groups are responsible for the corporate wide technology efforts (see question 4).  The primary means of achieving the goals in the EPI mission statement are through the EPI Subcouncils.  Six are considered core:  Systems, Software, Digital, Analog, Microwave, and Mechanical.  Four are cross functional:  Components/Preferred Suppliers, Configuration Management/Data Management, Product Data Management, and Integrated Product Development.  In 1996, three new subcouncils are being formed:  Signal Processing, Supportability, and Systems Safety.  The stated challenge is to broaden the focus from product performance and technology to process technology and product cost.  Besides regular meetings, an extensive network of websites and pages help spread this information throughout the corporation.  The EPI subcouncils also come into play in question 4 on building competencies that transcend business units.

	One of the first things one realizes when studying Lockheed Martin is in addition to the information technology, the breadth and depth of their other technologies is absolutely immense.  In a short discussion such as in this paper, there is no way to adequately do this subject justice.  However, by using a briefing developed for Norm Augustine, current President and Chief Executive Officer of Lockheed Martin, entitled Lockheed Martin’s Premier Technologies, as a starting point to explore the breadth of their leading edge technologies, I can give you a superficial taste.

	Lockheed Martin has been involved in the low observable technologies currently described as stealth for many decades.  Their now famous designs for the U-2 and SR-71 reconnaissance aircraft and the F-117 Nighthawk “Stealth Fighter” are vivid examples of end results.  What truly makes these products achievable are the underlying capabilities in technology areas such as new materials which improve strength, increase stiffness, reduce signature, and refine manufacturing processes.  One of the most significant breakthroughs in the early evolution of these capabilities was the development of analysis and modeling tools accurately predicting the radar cross sections at various frequencies.  Lockheed Martin has remained a leader in this capability as well as in developing the closely related requirement at test facilities such as Helendale, of precisely measuring the actual radar cross section to verify and validate the predictions.

	Another spectrum where Lockheed Martin excels deals with Electro-Optics.  A promising leading edge effort in detector arrays uses multiple quantum well infrared detectors.  This new technology has demonstrated high sensitivities, can operate in two colors and promises to be far less expensive to produce than current technology.  One of their first products was the Target Acquisition Designation Sight and Pilot Night Vision System (TADS/PNVS) used on Apache helicopters.  Other areas using their electro-optic expertise are in fully integrated systems like the Low Altitude Navigation and Targeting Infrared for Night or LANTIRN system.  It is a two-podded system which currently flies on the F-15E and F-16 and has recently been selected to be placed on the Navy F-14.  This system provides Forward Looking Infrared (FLIR) and Terrain Following Radar information for navigation in one pod plus a co-boresighted targeting infrared and laser designator in the second pod.  Another integrated system is the Javelin missile system which is a shoulder launched, man-portable imaging infrared fire and forget missile system that has twice the range of the Dragon system it is replacing.  Developed under a joint venture agreement with Texas Instruments, the Javelin is now in low rate initial production.

	Millimeter and Microwave (MMW) Electronics have long been an expertise at Lockheed Martin.  From Fire Control Systems to “fire and forget” missile systems, many current and future smart weapons systems use their technology.  Lockheed Martin is a co-developer of the counter battery radar system called COBRA and the Longbow system upgrade to the Apache helicopter.  The Longbow system fuses multi-sensor information from the MMW system with the TADS/PNVS on the Apache.  The next generation of millimeter and microwave technology is an order of magnitude smaller, lighter and consumes less energy than current systems and have the potential to greatly increase the precision of our smart weapons and missile seekers.  Another application closely coupled with low observable technology is the capability to imbed antennas into “smart skins” thus eliminating the need for multiple antennas and vastly reducing radar signature.  Another application was highlighted by a laboratory  demonstration of a passive 94 GHz scanning array used for weapons detection, which could greatly reduce the threat from terrorists.

	Another capability deals with Liquid Propellant Technology being developed for the Army’s Crusader advanced field artillery system.  When compared with conventional solid propellant (gunpowder), this liquid propellant is safer and non-toxic while providing a higher rate of fire and yielding increased accuracy over longer ranges.  Although the Army recently decided to go with conventional propellant for the Crusader, they are continuing development with a technology demonstration.  The liquid propellant technology shows great promise for the future.  One area where it has already proven effective is in the inflation of automobile airbags.  Use of this technology offers advantages in lower ignition temperature and no toxic residue while producing a faster airbag inflation thus adding to its overall safety effectiveness.

	Lockheed Martin is at the forefront in the field of Information Processing.  From the front end with sensors, through the processors and software, to the user interface and displays, the goal is to convert data into useful information.  When discussing information processing, one typically thinks of hardware like an optical processor combined with the appropriate software algorithms to allow the rapid solution of complex and time critical tasks such as automatic target recognition (see LANTIRN later).  Another form of information processing is the Air Force Mission Planning System (AFMSS) which displays all the information an aircrew member needs such as target locations, threat locations and the nature of the threats, plus the capabilities of his own aircraft.  An enhancement to this system is COMPASS, a Common Operational Modeling, Planning And Simulation Strategy.  Designed as a set of tools to allow interoperability among otherwise non-interoperable systems, it is a Global Command and Control System (GCCS) Leading Edge Technology Project.  Lockheed Martin’s portion has been developed as a Collaborative Planning Application (CPA) plug-in to AFMSS, based on the open systems architecture and using the AFMSS common core interface.  COMPASS allows real-time exchange of information between geographically dispersed units including aircraft routes of flight, radar terrain masks, order of battle, weapons effects and time synchronized mission preview.  One interesting capability was the interactive “white board” where ideas could be sketched out by all parties simultaneously.   Still more information processing expertise is evident in one of LMC’s demonstrations for the Army’s Digital Battlefield.  This demonstration  verified the interoperability of new and legacy systems at all levels of command and control from the Global Command and Control System to the scout in a reconnaissance vehicle, supplying color digital maps and graphics to describe friendly and enemy force movements plus information on commander’s intent and threat updates to all concerned, even forces currently enroute during deployment through secure satellite links.

	Environmental Science is another of Lockheed Martin’s technology areas.  Characterization and monitoring of the environment is accomplished at all ends of the spectrum, from a field site using LMC developed equipment such as the Direct Sampling Ion Trap Mass Spectrometer to remote sensing from earth orbiting satellites using infrared and other sensors.  Satellite based remote sensing facilitates the detection of subtle changes in the environment not easily detectable from other means.  Additionally, the Lockheed Martin stable includes capabilities in the field of environmental remediation.  Whether cleaning soil contaminated with hydrocarbon compounds, disposing of hazardous medical waste, or containerizing radioactive waste for long term storage, someone in this corporation has the expertise, developed the technology, and more than likely has the patent!

	Analysis, Simulation and Modeling consists of a broad range of capabilities.  Computerized mockups aid in the concurrent development and design of systems by teams of engineers who are geographically separated.  Three dimensional solid and cutaway models of various aircraft systems eliminate the need for expensive physical mockups.  The fidelity of the modeling allow direct movement from the computer aided design to computer aided manufacturing thus reducing waste, scrap, and rework. In conjunction with other industry teammates at the Lockheed Martin Palo Alto Laboratory, the Advanced Research Projects Agency’s Simulation Based Design Programs are developing a revolutionary new design environment.  Linking physics-based analysis and design tools together, this environment aids designers in rapidly reconfiguring the design and then viewing the results in virtual reality.  Another area for this technology is the use of cockpit demonstrators and simulators which allow pilots to “fly” aircraft years before they are built.  And simulators are not just sitting in a room on the ground.  Recent inflight simulations of the F-22 flight control laws helped in developing and validating the concepts and software.  This simulation capability is also evident in training systems like those developed for the Army for their tank crews.  The next generation of hardware will probably include embedded training systems which will obviate the need for separate training simulators.

	Guidance, Navigation and Control (GN&C) has been another of Lockheed Martin’s strengths over the years.  They are involved in every aspect, from the development of the GN&C laws to designing the circuitry and coding the software that implement the GN&C laws to the manufacturing and integration of the systems into larger platforms.  They keep a robust simulation and test program as evidenced by the recent flights of the F-16 Multi-Axis Thrust Vectoring demonstration on the VISTA aircraft.  These capabilities give new aircraft agility and maneuverability unheard of when I started flying.  Other examples are the miniaturization and  fast reaction required for applications like the Theater High Altitude Air Defense system which uses a hit-to-kill mechanism against high-speed incoming threats.

	Many of these new capabilities would not be available without Lockheed Martin’s work in Advanced Materials.  With weight having a direct correlation to cost in modern aircraft, the use of co-cured graphite composites in the wing of the Japanese FS-X allows for higher stiffness and fewer parts for a weight savings of 15%, yielding reduced production costs and lower maintenance.  Their expertise will significantly impact the design and cost of future aircraft such as the F-22 and Joint Strike Fighter.  An example in the space arena is the development of the Space Shuttle’s Super Lightweight Tank  made of an Aluminum-Lithium alloy, patented under the name Weldalite.  The weight savings of more than 7,000 pounds is the main reason the US and Russia could agree to an orbit change for the Space Station Freedom.  This savings allowed the US to launch major sections to the higher inclination orbits required by the joint agreement without a more significant and more costly redesign of the entire Space Station.

	Communications is a tenth technology area of excellence.  Lockheed Martin is directly involved in communication systems design and development from the component level to complete satellites to the associated ground stations.  This year, the first satellite-to-satellite link without the need of intermediate ground stations was performed between two LMC  MILSTAR satellites.  Also active in the commercial arena, their communications satellites currently provide services worldwide.  In looking to the future, Lockheed Martin is a major contractor for Motorola’s new Iridium personal communication system which will use 66 Low Earth Orbiting satellites to provide voice, fax, and data service worldwide without the need for in country telephone wires and exchanges.  At full rate production, Lockheed Martin will be producing one satellite every five days.   On the military side for radio communications, Lockheed Martin has demonstrated CHESS or Correlated Hopping Enhanced Spread Spectrum radio.  It is an HF band radio incorporating low probability of intercept technologies combined with an enhanced anti-jam capability using an exciter which changes the frequency 5,000 times per second (hops).  CHESS can operate over surface waves, near vertical incidence skywaves (NVIS), and over long haul paths.  Although this technology program only claims a corrected data rate of 9,600 bps, they have demonstrated 28.8K baud at greater that 50 miles or with output power as low as 200 milliwatts at a distance of 7 miles.  Possible big payoffs can be expected for clandestine communications or when talking to nap of the earth aircraft which are over the horizon and out of line of sight.  Other methods of protecting communications include their capabilities in cryptography and key systems with just one example being their production of the STU-III phone.  Lockheed Martin is also capable in the anti-communications arena with a variety of counters.  Just one example is the Coronet Solo aircraft, part of the Big Safari program, which is a highly modified C-130 serving as an airborne television station having the capability to drown out local transmitters thus providing an effective means of providing misinformation for psychological warfare.

	The eleventh technology area includes their Scientific Space Payloads.  Too numerous to mention all of them, some examples include the Cryogenic Limb Array Etalon Spectrometer (CLAES) which uses infrared sensors and sophisticated clutter rejection to measure changes in earth’s upper atmosphere and the Relativity Experiment to test Einstein’s General Theory of Relativity by using gyroscope precession measurement over long periods of time in orbit.  One of my favorites was the Galileo probe launched years earlier that finally accomplished its mission in December 1995 by entering the Jovian atmosphere and sending back more data than the specifications called for.

	Last, but certainly not least, is Lockheed Martin’s Systems Engineering and Integration capability as a prime contractor.  Some examples of the large, complex and very capable systems they have produced are the Trident submarine launched ballistic missile system, the Titan series of launch vehicles with the latest being the Titan IV, the THAAD missile system mentioned earlier, and the Air Force’s next fighter, the F-22.



2.	How does the corporation plan for, and manage uncertainty; challenge 	assumptions about the industry; shape the future competitive environment?



	To begin with, there are several layers of interlocking planning activities both from the bottom up and the top down.  From the bottom, company plans flow into sector plans which in turn flow to the corporation in a yearly planning cycle.  The planning cycles at the company level start in the spring, have Sector reviews in September, Corporate reviews occur in October, and culminate in final approval in December.  This long range planning process ideally yields an operations plan which consists of both Long Range Plans (LRP) and Technology Plans.  The LRP incorporates the financial plans of the companies and is done on a 5 year rolling cycle updated each year.  The LRP includes metrics for financial commitments and projections of such items as orders, backlog, return on sales (ROS), return on investment (ROI), sales, profit, and cash flow.  One of the principle purposes is to identify the resources needed such as Independent Research and Development (IRAD), Contract Research and Development (CRAD),  bid and proposal money (B&P), and other capital.  One perceived deficiency is that the LRP does not include capital for items that are known to be happening in the planning cycle, but are not yet approved by management.  One possible solution is to include spending wedges like in the DoD’s Future Years Defense Plan (FYDP).  Wedges are not now used because of the requirement to tie capital expenditure plans to a commitment to orders which are at least 50 percent assured of coming to fruition and the company has at least a 50 percent chance of winning.  This discipline keeps the LRPs grounded in reality vice hopefulness and wishful thinking.  The Technology Plans are the company’s technology roadmaps.  They identify the Core Technologies needed to feed the Core Competencies of the company.  These in turn flow into the Core Products which make up the End Products being marketed.  By focusing in with this tiered approach, the companies can ensure they not only are investing in the right areas, but are also preserving their current capabilities and preparing for the future.  Not all companies and not all sectors have such detailed plans nor are they as mature in the planning process.  From the top down, strategic planning guidance is given including the corporate vision and the strategic direction for the coming years.  An example of this top down guidance can be seen from one of the recent staff meeting notes where President and CEO Norm Augustine stated the three major focus areas for the year are:  1) winning new business, 2) integrating Lockheed Martin’s businesses and Loral’s businesses, and 3) completing on schedule the LM consolidation plan.  Another major top down theme which is regularly emphasized is to generate cash (to be discussed later in question 6).  This is not to imply the bottom up plans and top down guidance happen independently, as there is almost constant discussion between the sectors and their companies, feedback between the corporation and the sectors, and series of reviews and meetings occurring almost year round.  In fact, the whole system is designed around a management by objective principle used to tie the bottoms-up operational planning with the top-down vision and strategic direction.  These fairly typical planning activities keep the corporation operating and provide for the obligatory evolutionary changes due to normal changes in the environment.  While necessary, Lockheed Martin realizes this is not enough to remain a competitive leader.

	One way to challenge assumptions is by keeping strategic thinkers and strategic planning departments.  An example at Lockheed Martin Tactical Aircraft Systems in Fort Worth is Gordon Bowen, who produces think pieces like “USAF Future Fighter Force Structure and Air Power Projection Modernization Considerations.”  In this document, he looks at a 25 year horizon and postulates several future national security scenarios along with suggested strategies for the nation (and company) to cope with them.  Another way to challenge assumptions is used by the Advanced Development Operations in Rancho Bernardo when they  actively game how competitors could possibly put them out of business.  In a more tactical sense, CalComp in Scottsdale uses their Research and Development department to reverse engineer competitors’ products to keep from getting caught blind sided from new developments.

	Managing uncertainty is often as simple a concept as keeping your finger on the pulse of new developments and the desires of the customers.  This requires direct interaction with customers both from the companies and project personnel and from the Washington Operations personnel who spend time in the Pentagon and with the legislative staff.  In addition to listening to what the customer has to say, they will often shape the customers desires (architect the market) by providing unsolicited think pieces and briefings.  In some ways that is letting the “customer know what he needs.”  But often, rather than specific marketing pitches for a product or service, the presentations often introduce an area of concern coupled with potential capabilities to mitigate the problem.  One example of this was a System of Systems briefing given to Admiral Owens, Vice Chairman of the Joint Chiefs of Staff.  This briefing effort has since expanded into the System of Systems Pilot Projects explained later.  Through these types of interaction, both the customer and the corporation benefit.  Other ways of increasing information flow and shaping the future environment are by attendance at seminars and belonging to industry associations.  The widespread use of internet and World Wide Web, ensures Lockheed Martin employees, industry partners,  and interested customers  keep in touch and up to date.

	One more way of managing uncertainty is the process of Competitive Analysis.  Part of every business decision deals with looking at your competitors, their capabilities, the size and direction of the potential market, your relative strengths and weaknesses, market share, and potential trends.  While very concerned with protecting proprietary data, there is available a wealth of open source information used by Lockheed Martin analysts to accomplish this analysis.  This analysis can lead to a whole different level of shaping the future competitive environment with the process of alliances, mergers, acquisitions, and divestitures.  Part of the responsibilities of the department I was in, Corporate Development, are the studies that lead to these decisions.  Some examples of the results of this process are the teaming (alliance) with Boeing on the F-22, the Darkstar Tier III-, and the previously mentioned JAST program.  Another example of teaming is with International Launch Services (ILS), a joint venture between Lockheed Martin Corporation, and the Russian companies of Khrunichev and RSC Energia, where on April 9, 1996, history was made with the first western satellite launched atop a Russian rocket using the launch services of ILS at the Baikonur Cosmodrome in the Republic of Kazakhstan.  A mega example of a merger was the combination of Lockheed and Martin Marietta corporations.  On the acquisition scene, an example is the buying of the defense electronics and systems engineering capabilities of LORAL or on a smaller scale the acquisition of  Summigraphics to bolster the market share for CALCOMP.  Not all competitive analyses say you should ally or grow, some say to get out.  An example of this was after Martin Marietta had spent some years vertically integrating in the aluminum business, it sold its aluminum smelters when no longer competitively viable.

	Sometimes the way to prepare for uncertainty is to reorganize, combining like products, services, and processes.  The decision to set up the Commercial Electronics Group within the Electronics Sector is an example of that.  Realizing that the requirements for success in the commercial world are often different from those necessary for dealing with the government, Lockheed Martin is keeping them separate.  All of these methods and probably more are used at LMC to plan for and manage uncertainty in order to shape its future competitive environment.



3.	Does the corporation want to reshape their industry; create entirely new one?  	Does it want to transform the industry and not just the organization?



	Lockheed Martin is reshaping and transforming their industry.  The end of cold war produced a tremendous defense downsizing which in turn caused a corresponding downsizing in the industry supporting defense.  Studies of past cyclical events showed four basic strategies prevalent in the industry during such a downturn:  stand pat and shrink (evaporate); exit and cash out; move into other products (defense conversion); or consolidate the industry and build in size.  The key with any of these strategies is that the cycle usually takes 7-12 years to mature a new line of business after you decide what to do and actually start implementing the strategy.  Lockheed Martin chose the last strategy to consolidate industry and took the tact of buying backlog to weather the downturn until the strategy was completed or the environment changed.  To facilitate this strategy, their first task was to build a “warchest” necessary to perform the purchases.  This required the generation of cash to pay down debt and to protect against someone else attacking them like Bendix did.  The generation of cash meant that as a corporation, Lockheed Martin focused on improving productivity and cutting capital investment to the bone.  It also had to forego some of its new business investment especially in terms of reducing funding of advanced projects work while maintaining the same nominal level of New Business Activity Expense (NBAE) dollars needed for generating orders.  Often this meant a reduction of investment in research and development (R&D) or in facilities.  This trend is at odds with the government’s hope to shift from government sponsored R&D to industry funded R&D.  More on this in question 5.

	During the consolidation efforts, the desire is to build a critical mass of capabilities and competencies in the chosen areas.  This was particularly evident with the acquisition of the LORAL companies.  Lockheed Martin evaluated the strength of each of its sectors and found that not only was the Electronics Sector the smallest in terms of net sales/orders, but it was also an area which had the greatest future potential to grow.  The LORAL acquisition fit nicely into that chosen area and added capabilities to the Information and Technology Services Sector as well.  The former Loral companies should provide the capabilities and competencies Lockheed Martin wanted.  Sometimes called “portfolio shaping,” this acquisition was just one more step in a fairly obvious effort to shift away from a purely platform manufacturer to be more of a prime contractor and the systems integrator with outsourcing where appropriate.  The next step after any purchases or mergers is the rationalization of duplicate capabilities to downsize both infrastructure and overhead.  Still ongoing from the merger of Lockheed and Martin, an example is the movement of the satellite construction to Sunnyvale from Austin, Princeton, and Valley Forge.  Another example is the selling of older Burbank facilities when the Skunk Works moved into smaller, more modern and environmentally safe facilities in Palmdale, thus lowering overhead costs and reducing capital infrastructure by close to 70 percent in square footage.  One graphic example of outsourcing was at Fort Worth, where the Tactical Aircraft Systems company formerly manufacturing their own rivets.  With all of the management and engineering overhead of a prime removed, the outsourced rivets were an order of magnitude less expensive.  Of course, these rationalization efforts have their downside in human terms.  Some people lose their jobs in any market downturn and there are also those who will not move when facilities are combined or closed.  This has a potential for a critical loss of expertise and the company’s stated core competencies must be closely watched during any restructuring.

	One other way Lockheed Martin is trying to shape the industry is by diversification to non-defense, but closely related and often government industries.  The obvious concern with the applicability of defense technology and manufacturing techniques to non-defense areas has prompted Norm Augustine to comment that defense conversion has a history of failure unblemished by success.  That tongue in cheek observation not withstanding, Lockheed Martin has used their expertise in pattern recognition and the associated software skills to develop the FBI’s Automated  Fingerprint Identification System.  Another example is in using their expertise in robotics and unmanned vehicle control in work on the Automated Highway System for the Department of Transportation.  Recent demonstrations showed trucks being weighed and their documentation being checked through electronic means without the necessity of slowing down from highway speeds.  Other demonstrations proved the concepts of unmanned trucks driving in convoys on automated highways.  Similarly, some dual purpose technology can be expected to transform the industry.  The simulation and modeling advances Lockheed Martin has developed for military training systems led to teaming with Sega on video and arcade games.  This in turn lead to other related areas such as driver’s training systems for commercial trucking outfits and student driver’s education simulators.    The miniaturized hardware and specialized algorithms used to power these systems prompted Lockheed Martin to spin off a new company called Real3D responsible for designing and marketing three dimensional graphics computer chips.  Coming full circle, the military is now interested in embedding this or similar technology for onboard training simulations in its weapons platforms rather than buying separate training devices.  One more example of this dual use megatrend is the commercial efforts in the information services.  Capitalizing on its expertise in data and information management, Lockheed Martin is providing billions of dollars of services each year to non-defense government agencies and commercial businesses.  This will be discussed more later.

	One additional aspect of the reshaping of the industry and the corporation after the conclusion of several acquisitions and mergers is the Wall Street expectation for divestiture of non-related industries.  This is in contrast to the trend of earlier decades where many conglomerates were diversified in totally unrelated industries.  The rationale being if business was poor in one industry, the businesses in the other industries would carry the conglomerate for awhile.  This is not the current conventional wisdom which requires businesses to be not only profitable, but related.  With that in mind, Mark Bennett, Lockheed Martin’s Chief Financial Officer, recently stated that one of the immediate priorities is to sell assets which are unrelated to the company’s main businesses.  He suggested that Martin Marietta Materials “will be considered as a candidate to monetize in some form.”  Chief executive Norman Augustine said the company also plans to set its divestiture program within the next year. "The amount of divestitures we will take, I think, will be relatively modest compared to the size of the corporation," he said.  This will certainly fit in with the strategy of generating cash to pay down debt.

	Finally, any discussion of transforming industry would not be complete without mentioning the traditional lobbying efforts performed by the company representatives in general and the Washington Operations office in particular.  These people attempt to influence legislation, to work with the customers to fix problems, and to suggest acquisition reform.  Another important role is in guiding industry associations where standards can be set, guidelines worked out, and best practices shared.  Lockheed Martin is very active in all of these aspects.

4.	How does the corporation build on competencies that go across and transcend corporate business units?



	Lockheed Martin approaches this effort from a number of different avenues.  The first is an obvious organizational effort to gather like competencies into sectors (e.g. Electronics or Aeronautics).  The sector personnel, particularly the Vice Presidents of Technology, Research and Development, and similar positions have a responsibility to coordinate across business units within the sector and to help with the integration of the different competencies.  This effort is certainly aided by the long range planning process previously described where the companies and sectors look at the needed core technologies and the corresponding core competencies which then lead to the investment decisions embodied in the technology plans.

	Another way Lockheed Martin builds on these competencies is the establishment and encouraging of both informal and formal working groups.  In the informal category, people at different Lockheed Martin companies working on related projects will get together to share information, technology, and to look for synergy.  These meetings are not only encouraged, but they are also supported by management through travel funds, time off from the everyday job, meeting facilities, and administrative support taken out of hide.  One example was the Army Digital Battlefield Conference held last September which looked at all of the projects and programs supporting the Army’s efforts.  Another example is the Information Warfare Working Group (IWWG) which was formed to look at the possibilities of new business not only with the Department of Defense, but also non-defense government agencies and commercial applications.  Started by individual engineers at two separate Lockheed Martin companies, the IWWG has grown into a multi-sector task force proposing strategic direction for the corporation and initiating some new business efforts.  At an appropriate time, based on the potential benefits or the importance of the effort, working groups and/or corporate conferences can be formally chartered,  often by the Vice President for Domestic Business Development or the Vice President for Science and Engineering.  Examples of a family of formally chartered efforts are the System of Systems Pilot Projects.  Objectives for these projects are to organize across companies and sectors to pursue System of Systems and other business.  The basic plans are to produce an assessment of the current situation; conceptualize new capabilities, architectures, and components; disseminate analysis internally as a guide for program pursuit, planning, and prioritizing investments; and disseminate analysis externally to aid in requirements development, as a generator of demand for LMC products, and as a marketing tool.  Due to the size of this effort, it is tentatively being divided into four areas:  Information Warfare, Next Generation Naval Surface Warfare, International Defense Capabilities, and Battlespace Awareness.  Other examples of formally chartered working groups are the Technology Focus Groups which have recently been chartered as multi-sector teams concerned with technology the corporation feels is strategically critical.  These focus groups can be chartered at either the corporate or sector level depending on the breadth of the underlying technology and applicability across sector lines.  One of their responsibilities is to develop the corporate wide technology road maps for the future.  An example of a formal corporate conference is the LMC Technology Leadership Conference scheduled for 26 and 27 June of this year which is designed specifically to share technology thrusts throughout the corporation.  Another example was the Common Process Initiative Seminar held in January in response to Dr. Kaminski’s memos on the same subject and on Block Contract Changes.  This two-day conference was the kick-off for a corporate wide effort to take advantage of this acquisition reform initiative.  Since that time, information has been disseminated through a variety of communications channels such as the internal Lockheed Martin newspaper called Today, the monthly video called LM1, and on a special internal web home page called the Common Process Initiative System.  That web page is the veritable tip of the iceberg in terms of the widespread use of both an internal internet behind firewalls and the external internet and World Wide Web.  In a January publication, LMC identified over 250 internal web servers and over 45,000 web pages on just the LMC internal network.  One example specifically applicable to this question is the Intersector Technology Coordination Page whose purpose is to identify candidate opportunities to mine technology already developed, to cooperate on existing efforts, and to participate in the realization of shared visions.

	In addition to the sectors and business units, LMC has a close working relationship with a number of research and development organizations and laboratories.  As previously mentioned in the discussion on the Energy Sector, LMC has ongoing management and operations contracts with several of the National Labs such as Idaho National Engineering Lab, Sandia National Labs, and Oakridge National Labs.  In addition, they still operate a number of corporate labs, although these are being consolidated and moved to the sector rather than corporate level.  LMC has designated Centers of Excellence at various locations where they can pool their talent and exchange the latest in technology, techniques, and best practices.  One example is the use of the EPI Center described earlier.  Another is the consolidation of the former Martin Marietta Corporation’s Baltimore Labs with the millimeter and microwave technology at Sanders in Nashua, NH.  Along with internal labs, LMC also has access to many external resources such as the numerous Department of Defense (DoD) labs.  An example is the Sanders association with Army Research Lab (ARL) through the Distributed Federated Laboratory Program. This program has sponsored the Advanced Sensors Consortium where DoD, industry, and academia are working together in an 18 month effort to find the best commercial off the shelf (COTS) basic research (6.1 funding) available in several technology areas including multi-domain smart sensors and multi-sensor fusion for automatic target recognition.  A unique part of this program is the personnel rotation where 20% of the scientists and engineers are spending half of their time with another host of the program (e.g. an Army scientist would spend time at LMC while an LMC scientist would be at a university and the university researcher would be at ARL).  Although this is the most dramatic example of information (and personnel) interchange, close relationships are also extant with the Naval Research Lab (NRL) and various Air Force labs as well as the Advanced Research Projects Agency (ARPA).  One further example of an external resource is the use of the Software Engineering Institute where LMC is actively pursuing various levels of certification at their different operating units.

	Another area of extensive LMC participation is with industry groups, already mentioned as a means of influencing the shape and direction of the industry as a whole.  Industry groups are also useful in spreading technology and competencies not only around the industry, but also across company boundaries within LMC.  In addition to the obvious industry groups such as the Air Force Association, Association of the US Army, the Navy League, American Defense Preparedness Association, Association of Old Crows, AIAA, IEEE, etc., LMC works with a number of consortia to spread the word on technology and to build the competencies beyond individual business units.  Two examples of these are the Software Productivity Consortium and the Microelectronics and Computer Technology Consortium.  In both cases, these organizations blend the competencies of multiple companies within LMC with multiple large and small companies external to LMC.  

	LMC also encourages participation of its employees on National Level Study Groups.  Here the members have to walk a fine line and firewalls are set up to keep the work done for the study groups separate from the work done for the corporation.  However, the fact of the matter is that these people would not be invited to participate if they did not have an extensive expertise in the appropriate areas and they are definitely more valuable to the corporation for having kept up on the future trends.  The benefits of participating are usually mutual, even with the restrictions.  Some examples of this participation include Dr. John Egan on the Panel for Information and Warfare for the Navy Studies Board and Dr. William Ballhaus on the Air Force Science Advisory Board.



5.	What have been the major operational and organizational trends underway in this corporation [and industry] and what processes and structures might we expect in a decade or so?  E.g., is it moving from a hierarchy of functions to a network of integrated teams?



	In the macro view, the industry is consolidating at a rate and scale unthinkable a decade ago.  In fact, one could almost call the extent and rate of consolidation an implosion.  As discussed in question 3, four strategic patterns have emerged historically.  Examples of the consolidate and build pattern include this corporation (Lockheed Martin) with its history of merging Lockheed Corporation with Martin Marietta Corporation and the extensive series of acquisitions, both before the merger (RCA, GD Space, GE Aerospace, Sanders, etc.) and after the merger with the acquisition of Loral, who itself had a history of acquiring over nine companies in the last 15 years.  Another mega example is the Northrop Grumman Corporation with its list of acquisitions like Grumman and Westinghouse Electronics.  A similar story with a slightly different twist is with Texas Instruments (TI) who used its defense expertise to move into similar commercial work.  Their consolidation centered around buying small companies and suppliers, vice the large companies and large-scale mergers of the other examples.  An example of the stand pat and shrink strategy is seen within LMC with a company called Ocean, Radar and Sensor Systems where they are downsizing in place.  It could be argued that the McDonnell Douglas Corporation currently has this as a strategy (whether intentional or not).  There are many examples of the exit and cash out strategy.  General Electric, General Dynamics, Honeywell, Unisys, Loral, and Westinghouse have all sold significant portions of their defense industry businesses.  Some have merely excised the defense portions of their business, while other corporations have moved into entirely new businesses like entertainment.  Unfortunately, examples of the fourth strategy, what politicians would like the public to think is happening, the conversion of defense industry to commercial products, are hard to find.  Rockwell is one example where it moved into the industrial automation arena using robotics, flow and control expertise, and automated production lines.  The end result of this mega trend of consolidation will produce fewer, but larger, corporations and with that, there will be less opportunities for wide open competition.  Many portions of the defense industry could well get to the same state of affairs as the jet engine industry is currently in.  The jet engine industry can be considered to have only two US companies left and even the foreign companies have been reduced dramatically.  The US government is now in a position where when one company wins a competition, like Pratt and Whitney for the F-22, to keep the hope of future competition alive the US government must then fund the other company to do research to level the competitive playing field.  The US government is currently funding this kind of research with General Electric for future fighter engine competitions for the F-22.  A follow-on focused study might look at whether the cost of this subsidized research is cost-effective.  Does the increased competition eventually pay for itself, or is the US government merely wasting money in its fear of a sole source environment?  The results might prove important as the defense industry shrinks down to a smaller and smaller number of prime contractors.

	One way the industry itself is reacting to this state of affairs is through teaming and joint ventures.  Realizing fewer and fewer new starts are occurring in the defense industry, it has become increasingly important to be a part of whatever game is in town.  On efforts like the Joint Primary Aircraft Training System (JPATS), there were multiple teaming arrangements with one company being the Prime on one proposal and being a subcontractor on several others.  An aggressive subcontractor, can often find itself being on almost every team thus ensuring getting a piece of the final pie.  On the F-22, Lockheed teamed virtually equally with Boeing and General Dynamics Forth Worth to win the contract (Lockheed subsequently bought GD Fort Worth and so now has 67 percent of the effort).  Teaming is becoming more and more the norm in the business, especially when doing business in the international arena.  Other teaming arrangements, such as joint ventures and limited partnerships are often negotiated, e.g. the M4 (Martin Marietta Molten Metals) Environmental Limited Partnership which processes and recycles hazardous wastes.  Another type of teaming used to deal with the increasingly tough competition is to serve as an Original Equipment Manufacturer such as the way CalComp often does with its computer input products.  In each of these methods, industry is trying to capitalize on their strengths and mitigate any weaknesses they may have.

	A weakness often associated with large organizations is the increased cost of a large overhead.  To reduce this problem, the industry is seeing an increasing trend to outsource.  Not restricted to the defense industry, this effort has impacted many manufacturing industries (refer to the automobile workers strikes during the spring of 1996).  As Lockheed Martin grew, they were confronted with both sides of this question.  An example of outsourcing in the traditional sense, they saw that a prime contractor, with large overhead rates due to the higher cost of engineering and professional staffs, could not cheaply manufacture the rivets they needed to build the F-16s at LMTAS in Fort Worth.  Contracting with a dedicated rivet producer yielded more inexpensive rivets with the same quality.  Another aspect of outsourcing is with LMC’s own companies.  As the industry is consolidated, corporations like LMC have the capability to be their own subcontractor and even lower tier subcontractor.  There have been several big discussions this year on forming a make or buy policy.  The general consensus has been that LMC as a prime will buy the best value from wherever it can get it--within LMC or not, thus putting their own companies on notice not to expect preferential treatment.  This feeling may have been muddied somewhat in late April by announcements from McDonnell Douglas Corporation’s (MDC) President, Harry Stonecipher, who has threatened to not subcontract to the former Loral companies now a part of LMC.  LMC for now has taken the high ground explaining that they support free and unrestricted enterprise, do about $15 billion in business with non-LMC companies (including MDC), and will continue to do both as long as they are allowed to.  This development will be an interesting one to watch in the future.  One final comment on the large overheads normally associated with large corporations is appropriate when looking at LMC.   Much of the consolidation and downsizing efforts at LMC have been directed at eliminating layers of management and reducing staff.  Just one small example occurred at the corporate headquarters.  At Lockheed Corporation headquarters there were 500 people and at Martin Marietta Corporation there were 500 people.  After the combination of the two headquarters, there are still only 500 people, even though the corporation they support doubled in size.

	Another operational trend which is making an organizational trend is the increasing use of Integrated Product Teams (IPTs).  LMTAS, while not unique, is a good example of the extent of this effort.  The entire company has been reorganized to eliminate stovepiped organizations.  Each product is supported by an interdisciplinary team where the expertise will be given to project when it is needed and only for as long as it is needed.  Different from the old matrixed organizations, the integrated product team members are rated by the product team leader that uses them the most.  The personnel are moved to the team where their expertise is needed and then redeployed to the next team as required.  Recognition programs are tied to the team and people move back to their host (stovepiped) organization only for training, career development, or between projects.  This IPT process is catching on throughout the corporation and is not limited to within a single company.  In fact, with the teaming arrangements mentioned earlier, many of the IPTs are multi-company and multi-site.  Much of these multi-site IPT efforts are possible due to the virtual company efforts described earlier.  This in turn leads to another trend which is in computer aids and virtual programs.  The discussion in question 1 on the virtual company and all of the on-line efforts of LMC cannot be overstated.  In the interest of not being redundant, suffice it to say that the trend will be to use information technology to facilitate teaming across company, corporation, and geographic boundaries.

	Another macro tendency in LMC and industry in general is the trend away from being developers of new technology (6.1, 6.2 basic research) towards being the appliers of technology, systems integrators, and providers of solutions.  Increasingly, LMC is working with universities and external laboratories to provide the new advances in basic technology, rather than having their own laboratories doing the basic research.  They then take the technology and figure out the best ways to apply it.  LM Astronautics described the change as a shift from technology push to a programmatic technology pull (using 6.3 money).  They will use their own IRAD only to bridge the gap and to pull the university research forward if and when there is a demonstrated need.  This is not a universally held opinion even within Lockheed Martin though.  A counter-example to this trend is the Sanders association with ARL previously described where Sanders scientists actually go work at the external labs and in the universities doing the basic research.  And this is not to say no basic research is being pursued by LMC.  The trend is to do very focused 6.1/6.2 research to develop a technology for a particular product or to help a subcontractor with a technology that the subcontractor may be having problems with.  Even with that focus, the trend is to work with universities who provide the basic research capabilities with LMC direction and funding.



6.	What are the corporation’s strategic measures of effectiveness; what are they for 	the industry?  Is an entirely new industry being formed; are the boundaries 	between industries being redrawn?



	The simple answer is stock price.  Stated a little more elegantly, the bottom line strategic measure of merit is shareholder value.  The focus is on total returns to the owner (shareholder) and on competitive performance.  The determination of this shareholder value has many technical aspects that investors and Wall Street analysts love to look at.  Statistics such as the corporation’s book value, the current and projected cash flow, earnings before income taxes (EBIT), net profit, return on investment (ROI), and return on net assets (RONA) are just some of the statistics that are continually calculated, tracked, and discussed.  The job of increasing shareholder value is made more difficult because statistics are not enough.  Large influences are the expectations of investment community.  Perceived value can drop even when all the statistics are going up, merely because the statistics did not go up as much as expected.  Due to this phenomenon, a significant effort is put into managing expectations through press releases and personal contact with investment analysts.  These expectations may drive the business to change their timetables on actions they are contemplating, sometimes speeding them up and sometimes delaying them.  Current examples of expectations from analysts are that LMC needs to divest itself of some of its non-core businesses (each analyst has his own opinion of what core might be), LMC should downsize its work force, and that the debt ratios need to be reduced.  As an example of the response, Mark Bennett, LMC Chief Financial Officer, has publicly stated that LMC is looking to divest not only marginal businesses, but even the profitable Martin Marietta Materials Inc. aggregates business.  The immediate priority will be to sell assets which are unrelated to the corporation’s main businesses.  Since the merger, the LMC has announced reductions in work force size of over 30,000 or 17 percent.  This downsizing though is creating somewhat of a backlash politically with competing expectations of creating new job opportunities and downsizing coming into conflict.  Often LMC is faced with the same political pressures the DoD has in base realignments and closures.  The combination of divesting businesses, selling no longer needed assets, and reductions in work force size will allow LMC to generate between $1.5 and $2.0 billion in free cash annually, to be used in a number of ways to increase shareholder value (one of which is to pay dividends).  However, the expectation of reducing debt ratios drives some behavior that the DoD might not really want.  As discussed in the section on research and development (R&D) funding, the government is trying to shift from its own funding to industry funding of R&D.  With the pre-Loral debt on the order of $3 billion plus the $9.1 billion used in the Loral purchase, the pressure from Wall Street will be to use any free cash as a means of reducing the debt ratios vice spending a lot on R&D and those are only two of many options for use of this cash.  But shareholders are only one category of stakeholder.  LMC also tries to benefit its customers by providing valuable products and services.

	Ostentatiously, the prime strategic measure is Mission Success with the attendant market strategy of Strength with Speed.  Some examples of how they measure mission success are a 96 percent success rate in 1995 on 215 strategic and tactical missile firings, space vehicle launches, satellites delivered on orbit, aircraft first flights and Space Shuttle missions.  Another measure is in terms of competitiveness, where LMC won almost two out of every three major competitions they pursued.  In their pursuit of mission success, LMC uses its long range planning process to set goals for the individual companies.  These goals are more in the category of tactical measures of merit but obviously roll up into the strategic goals.  These include win ratios, sales targets, profits, and award fee ratios.

	In terms of a new industry, there appears to be a shift from an emphasis purely on platforms to building a diversified portfolio (or exiting the market for some of the corporations).  The trend in acquisitions and mergers show a portfolio shaping aspect highlighted by the following.  In 1993, LMC space and airplane platforms made up 62.1 percent of their business while after the Loral purchase, platforms will make up only 47.6 percent.  Another trend is a shift away from purely government work to include more commercial efforts.   Based on the 1995 annual report, US government sales fell from $17.5B in 1993 to $15.8B in 1995 with a corresponding increase in commercial sales from $2.2B in 1993 to $4.1B in 1995.  The obvious effort in many of these acquisitions is not to diversify for diversity’s sake (such as was done in the 60’s and 70’s), but to fill in holes in the corporation’s list of competencies.  LMC felt that the electronics sector in particular and the information sector to a lessor extent had some holes that Loral would fill.  This acquisition was not done in terms of vertical integration to own all of a market from raw materials through design to final product.  Nor was it an effort to dominate the market horizontally by gaining a monopoly in a particular area.  Rather it was a combination of the trends listed above (and probably some I haven’t seen).  The next concern is how to present yourself best to the market place.  LMC attempts to show they still provide the best value in their products and services.  Some of the packaging will be to stress the synergies of the different companies and their ability to provide total solutions to problems at a lower cost.  Internally, efforts are being initiated to work across company boundaries both within and across sector boundaries.  As stated previously, make-buy decisions and discussions on corporate policy are currently ongoing.  Plus a little damage control is being worked after the Stonecipher comments which prompted another way to look at the market place and how the market might view LMC (as a threat).

	One last example of how LMC reacts to market opportunities which might possibly yield a totally new industry is their support of teams like the Information Warfare Working Group mentioned earlier.  Here a cross-sector, multi-company team is looking at new business opportunities.  Their efforts at identifying not only government, but also commercial work, could, in the end, produce an entirely new industry.  At the very least, their desire to look at a systems approach and to work with the customers from a solutions perspective rather than a single company product line perspective should redraw some industry boundaries.  The previously mentioned System of Systems effort could also produce this kind of result.



7.	How does this corporation gain insights into the future; get to the future first, 	preempting others?



	Lockheed Martin companies have a heritage of conducting studies to see what the future might hold.  One attempt at this was the effort called Worldview 2000, done at the Martin Marietta Corporation in 1989.  Realizing that the end of the Cold War would drastically alter the industry landscape, this study investigated trends and made recommendations for the future.  However, studies like these seldom set strategic direction.  What normally is required is a leader with a vision and the drive to carry it to fruition.  The studies help to focus the discussion and explore alternatives.  An example of a more narrowly focused, but just as far reaching study is the USAF Future Fighter Force Structure And Power Projection Modernization Considerations done by Gordon Bowen at LMTAS in Fort Worth.  Efforts like these try to anticipate the possible futures and then set their companies on the appropriate course of action.  Another example with a slightly different audience is the think piece by Bob McGuffee (also at LMTAS) entitled Information Warfare - A New Element of the Conflict Spectrum.  This work was really targeted at the customer to get them to think about the possible futures (and to drive them where LMTAS wanted them to go).

	Another way to get to the future first is by the use of specialized organizations who can keep on the leading edge of technology.  The Skunk Works has a tradition of doing prototypes and small production runs of very leading edge technology items.  The entire organization is designed around getting the product out quickly and quietly.  Another example of a specialized organization is the Advanced Development Operations in Rancho Bernardo.  Their tasking is to look at technology that cuts across sectors and to build prototypes of possible products.  After they have proven the concept, they then turn the project over to one of the production companies to bring it to market.

	Training and continuous learning is considered a requirement to get to the future first.  LMC has a whole series of training courses run by the Human Resources department.  I was allowed to participate in one of the top level programs called the Advanced Senior Management Institute (ASMI).  It is designed for the corporate vice president and company president level of personnel.  Nominally two dozen participants gather for a week at a time in four sessions over the course of a year.  The syllabus included sessions on organizational architecture and discontinuous change, strategic systems approaches, managing information strategically, principle centered leadership, organizational structures for the future, leadership, and communication to name just a few.  The overall goals of the course are to provide “strategies for operating in an environment marked by new competitive challenges, political dimensions, and technological advances.”  This type of academic seminar training is only one form of training available.  In addition, there are rotational programs where promising young professionals are brought from the companies to work as interns on the sector staffs at the  corporate headquarters in Bethesda for a year at a time.  For the individual, there are opportunities to sign up for formal training courses and/or to use self-paced multi-media training kiosks similar to those available outside the lunchroom at the headquarters in Bethesda.  Just one example is an announcement in a February EIS Key Messages stating that the Corporate Training Department had signed a contract with the National Education Training Group to provide for over 600 media-based courses in information technology and professional development.

	An alternative approach is to keep interacting with non-traditional customers and strategic partners.  By combining the strengths of each side, products and services can be profitably brought to market.  An example is the video gaming business which grew out of the expertise in electronics, displays, and computer programming.  Sanders developed and still holds the patent on the original electronic Pong game.  This originated the video gaming industry and started the long association with first Nintendo and currently Sega.  This type of interaction allows fresh ideas to percolate into the defense industry.  Another example is the association and strategic partnership with Molten Metals whose relationship is the opposite of the gaming houses in that Molten Metals holds the patents and key technologies for hazardous waste remediation and disposal.  In either case, the combined strengths of the partnership provide a strategic opportunity for both.  In an example of using technological expertise to solve problems for non-traditional customers, members of the Information Warfare team are doing vulnerability assessments with City of Philadelphia and Santa Clara County as test markets.  These interactions have the potential to create new approaches for defensive information warfare.  Similar kinds of efforts at information assurance and protection are in progress for large scale images used over a medical network called GEMNet (GE Medical Network).  Change detection over time on large images, data storage, and transmission are all problems having applicability in both the medical and defense arenas.  By dealing with multiple customer bases, fresh ideas and approaches can often be gleaned thus posturing LMC to get to the future before its competitors.

	A related problem in preempting the competition is to get to the future cheaper.  One of the effort to do this is the Common Process Initiative discussed earlier in the context of building competencies across company boundaries.  This initiative highlighted the preoccupation LMC has with cost reduction.  They are very well aware that the future in the defense industry is one with limited budgets.  The company with the lowest cost for the best value will be the one that sells its product.  To emphasize this aspect, the last week of the ASMI course mentioned earlier focused on “The Bottom Line” and studied how to integrate financial considerations into their leadership decision making.

	In terms of getting to the future first, LMC has a number of leading edge tools and capabilities to aid their people.  The design technologies couple parametric design studies with on-line data access to provide both digital mockups and visualization capabilities in the form of  simulations and animations.  High speed computing capability in aeronautics and astronautics design looks at areas such as acoustics using numerical simulation, finite element models, and computational fluid dynamics.  This modeling and simulation capability provides a much quicker access to the future when compared to methods previously used in the industry.  From mathematical models, engineers can then move into wind tunnels where they are teaming with university researchers to further refine the models.  They have demonstrated Plastic Prototyping made directly from 3D CAD data using stereolithography.  Other efforts deal with advanced structures and materials where improvements in process controls using statistical process control (SPC) and six sigma techniques coupled with their capabilities in composites and metals allow for lighter and stronger designs.  Additionally, organizations like the Valley Forge EIS Software Engineering Technologies (SET) group are evaluating and inserting emerging software technologies into Lockheed Martin products.  See also some of the discussion in question 1 on the EPI initiatives.  All of these together are efforts at not only doing the best job possible, doing it as cheaply as possible, but also doing it first.



8.	How does the corporation strive to unlearn the past; to think 10-30 years in 	the future?



	An example previously mentioned is the study called Worldview 2000 which used the Royal Dutch Shell scenario based approach.  The key in this approach is the ability to learn faster than one’s competitors by using what if scenarios.  That particular study determined the following driving factors:  technology change, efficient (lean) manufacturing, demographics (more minorities and women),  and globalization of economy.  By focusing on the drivers of the future, strategies can be developed based on those rather than relying purely on the past.  Another way LMC works to think in the future is through their participation in wargames which look that far in the future.  While I represented AF/XOXP at the Technology Initiatives Game (TIG) 95 at the National Maritime Intelligence Center this fall as their sole representative,  LMC had  participants on virtually every panel.  And as previously stated, they often participate in industry group roundtables and studies looking at the future environment.  Just one example of this was the Electronics Industry Association’s Information Warfare Market Study.

	Besides just studying concepts, LMC also puts them into practice specifically through their embracing of innovative design centers and concept teams, with the Skunk Works being the most well known of these.  Another example of the effort to think in the future is through research centers like the Palo Alto Artificial Intelligence Center. The AI Center develops interactive tools aiding analysis and discovery in massive amounts of data, based on deductive databases, learning, visualization, and parallel computation technology. This effort resulted in Lockheed's Recon[TM] system providing analysts with a suite of data analysis tools and services to quickly identify and disregard low-quality data, find and correct erroneous data, and  extract patterns and relations that can explain existing data and make predictions about new data.  Recon supports all aspects of the data mining process where data mining is defined as the process of identifying implicit and previously unknown patterns, trends, or relations in large databases.  Another example of their work deals with developing integrated systems for physical and computational reasoning environments where human presence is infeasible or undesirable.  Centers like these can be found throughout the Lockheed Martin Corporation.  The key is to gather the technical competencies together in a supportive environment and then to allow them to innovate.  The rewards accrue from being part of a special team that is working on leading edge technology.



9.	How does the corporation capture and exploit the foresight which exists 	throughout the corporation; imagine the non-existent products and services?



	One way is by having organizations like ADO previously mentioned.  Their purpose is specifically to imagine non-existent products, to develop these concepts through the prototype phase, and then to effect the timely transition of the program to an operating business unit.  This is also done by encouraging and providing resources for ad hoc efforts like the IWWG.  Just one example outgrowth of that effort is from the EIS information security group who performs risk and vulnerability assessments for San Mateo County as part of the LMC information warfare  protect initiative.  They are assisting the county to prepare info security and disaster preparedness action plans.  The success of informal teams encourage others to also innovate, image the future, and prepare to get there.  Some companies within LMC even have formal strategic planning organizations.  Their tasks are to imagine what the future could be and to describe it so others can come up with the products.  Most of the companies I visited had R&D units and laboratories that would take great pride in describing their newest innovations and improvements. People were excited about what they were doing.  The corporate culture had been developed over the years to encourage this behavior.  While I cannot definitively say how this occurred, I can relate some thoughts from those people involved.  One of the Skunk Works maxims is to pay a person based on their worth to the project, not on the number of people they supervise.  Not every project was expected to succeed.  If the technology was not yet mature or an idea did not pan out, the individual working on it was not punished.  Some amount of “budgeting for failure” is required to allow promising projects to succeed.  There needs to be places for these efforts to occur.  One downside of current and expected continued downsizing is the potential loss of experience and key core competencies.  The companies need to keep a close tab on their stated core competencies and make sure they hire and retain the appropriate people.  As previously mentioned, this is particularly important and difficult during downsizing and consolidation.  	

	Another way to capture the foresight in the company is the use of Technology Focus Groups.  These are multi-company and multi-sector groups whose charter is to develop technology road maps for strategically critical technology.  By addressing areas such as modeling and simulation or electro-optics from a corporate viewpoint, they ensure the information is not only passed from sector to sector, but also that the corporation is preparing for the future in those critical areas.  Through the continual cross flow of information, the environment is fostered where innovation can occur.



10.	How does the corporation deal with fundamental and discontinuous change--	technical, demographic, regulatory, social, political?



	One of the ways already discussed is through training.  The ASMI course had this theme throughout the entire syllabus.  There were also specific days and readings dealing exactly with this subject.  Part of the reason for this is the tremendous amount of change, reorganization, and restructuring that has been a continual part of the environment since the industry consolidation began.  One could even say that the defense business involves continuous change whether or not the industry is currently in a downsizing period.  With this in mind, LMC has become very adept at setting up teams to investigate how to merge, consolidate, and otherwise change their organization.  The most current incarnation of this will spend between 60 and 90 days to bring the Loral companies on board.  The announced intention is to have the plan complete (if not the physical moves and consolidations) by the third quarter of this year.  In this vignette is probably the key LMC approach in dealing with discontinuous change--study it thoroughly and quickly, make a decision, and implement it.  Don’t drag it out or problems will arise.  Not to say that this always happens.  The previous decision to consolidate the commercial satellite production in Sunnyvale was studied and a decision arrived at rather quickly.  Delays occur when the real world imposes itself on the plan.  Part of the decision was to continue work in progress at the former sites while moving new work out west.  Now LMC is faced with the overhead problem of keeping three sites open until the consolidation can be completed.  The key is leadership, who must come up with a vision.  They must then set the stage and spend a good portion of time in communication. LMC appears to be fairly good at this.  The challenge is to develop and mature the managers who accept the concept of continuous change and can exploit it.

	Corporate culture can and does play a part.  A corporation can instill in its people the idea that change is good and desirable.  The current rallying cry of LMC is Strength with Speed, trying to get the point across that even though they are large, LMC must react quickly to market demands.  Norm Augustine, in a speech to the Association of Government Accountants, offered some rules representing the ‘best practices’ for Lockheed Martin which give an insight into the culture they try to instill:  recognize that change is needed; have a strategy; move with speed; focus on efficiency; challenge every assumption; measure results; communicate, communicate, communicate; re-engineer management; keep your eye on the ball; focus on the customer; sometimes you have to be a bit arbitrary; culture is a characteristic...not an excuse; and involve everyone in seeking improvements...no one in seeking excuses.  This type of culture allows people to cope with discontinuous change.

	Another part of corporate culture at LMC is the encouragement of community service.  I have seen numerous examples throughout my time at LMC of charitable activities and participation in the community.  Just one example was the attendance “fee” for the Christmas party where a minimum donation was expected to be given to the charity of your choice.  Other examples are the collection of food or the refurbishment of a community center.  The concept of being good citizens helps the corporation and the communities that it is a part of to deal with changing demographics and social issues.  It also allows for a bedrock of stability in an otherwise possibly overwhelming sea of change.

	Another aspect of this culture is the discussion on training goals.  There is a feeling at LMC that training should not just be focused on jobs and tasks to do that job, but that there is a need to focus on the people themselves to make them more valuable and employable.  The desire is to make them become lifelong learners.

�LESSONS LEARNED



	This section will cover some of the lessons learned this past year.  As with any program like the SECDEF Fellows Program, the real learning is in observing the possible different approaches to similar problems and in expanding ones experience base.  The benefits are often subtle and may not really manifest themselves for many years.  Even with that in mind, a few lessons should be explicitly stated.  To put them in context, similarities and differences between the corporation and the DoD will be considered.  Finally, I will discuss a series of observations or lessons learned where most can be categorized as impediments to sound business practices.

	There are a large number of similarities between the Department of Defense and the Lockheed Martin Corporation at the levels I looked at.  Part of this may be the long association between the two.  Part may be the number of former military in the organization.  Part may be they are both bureaucracies.  Whatever the reasons, the similarities leads one to believe there could be some transfer for the good processes from industry to government.  The differences should not be viewed merely as reasons not to do this transfer, but as areas where the processes might need to be modified to be applicable or as areas DoD should spend more time looking at.

	The first observation was a very definite similarity in the hierarchy in terms of structure, pecking order, and staff.  This is not to say the jobs were the same, but the overall format had close parallels.  From the way information was passed through a cascading series of Monday staff meetings to the organizational charts showing companies reporting to sectors reporting to the executive office, this corporation was still functioning in fairly typical, modern industrial age arrangement.  Another similarity was the planning process.  The five year rolling plan which is updated yearly had many parallels with the planning processes I have been associated with on the military side.  Probably the most satisfying similarity was the professionalism of the people I dealt with on a day to day basis.  Rather than the stereotypical “lying, cheating contractor,” I found dedicated, ethical patriots striving to do their best for their company, their country and themselves.  The goals were typical for people used to working hard and succeeding.  Even the desire for the best bottom line was stressed to be done ethically and fairly.  Just one example was the evidence of a consistent concern for the environment at every company I visited and their efforts at environmental cleanup and remediation.  Pride was evident in producing a good and valuable product or service.

	In addition to the similarities, there were several major differences noted.  The first was in the structure of the overall organization and the responsibilities given to each level.  While it was true the hierarchical structure appeared similar, the implementation was vastly different.  The headquarters in Bethesda contained less than 500 total people.  Of that, probably 400 were truly top level headquarters and executive office personnel and the other 100 were assigned to the sector organizations.  Since not every sector has its headquarters in Bethesda and the Washington Operations could be considered a headquarters function,  if one adds all personnel who could be classified as doing headquarters type work, the total would still be less than 1000.  Remembering they are supporting a 165,000 person corporation (close to 200,000 with the addition of Loral), the percentage of headquarters to line is in the order of one-half of a percent.  This is definitely a flat and lean organization.  The other aspect is in terms of the responsibilities.  The headquarters do not tell the companies how to do things and for the most part don’t even say what to do below a very top level of guidance.  In a very oversimplified description, the executive office develops the vision, reviews and approves goals (which are mainly financial such as profits, cash flow, win ratios, etc.), and to some extent controls the purse strings in terms of budget allocations and incentive compensation.  The headquarters personnel provide the support to the executive office.  The companies are responsible for the rest.  The intent is to drive the financial decisions down to the people who are directly involved and can make a difference to the bottom line.  The executive office tells them what to do in terms of goals and direction, not how to do it.  The key is the management by objective vehicles called the Long Range Plans.  The headquarters functional staffs are very small.  One example is in Science and Engineering which has three people (five if you include the administrative support) responsible for the coordination and oversight of the technology produced by the 65,000 scientists and engineers in Lockheed Martin (this number is probably low due to the addition of Loral).  Overhead control is very important.  Unlike the empire building so common in government bureaucracy, there is a conscious effort to keep the minimum number of people in support functions that are non-revenue producing.  The bottom line is value and value is measured in dollars, be they dollars brought in, dollar costs avoided, or potential dollars captured in new business.  If value is not added to the process fairly quickly, the activity being done is stopped.  This is not to say there is no room for improvement.  The major point is the recognition that the primary driver in cost is personnel cost.  Any way to reduce that cost is actively pursued (see previous discussions on EIS as an example).  Too often in the government (on the military side especially), the personnel costs  are hidden from the decision makers so there is no effort to reduce the number of personnel doing a job.  In the military, the only decreases come from arbitrary cuts mandated from above instead of a logic produced business decision from below.  This lack of insight into personnel costs in the military also causes other problems such as grade creep where over the years higher and higher graded personnel do jobs which could be graded much lower.  The solution should not be based on dictatorial policies from headquarters, but rather based on sound business decisions.  Unfortunately this will never happen while the personnel costs are hidden from most levels of decision making.

	A slightly different aspect of differences in structure deals with the structure at the company level.  New companies are organized and stood up with amazing regularity and ease.  These companies are given specific tasks centered on a particular line(s) of business.  They can include joint ventures with other corporations often set up for reasons of limited liability, wholly owned subsidiaries, spin-offs of new products, or companies formed due to management restructuring.  Although normally added as a direct report to the Sector President, while maintaining the flat overall organizational structure, sometimes the reorganization can add the company into a group or even form a group like in the Commercial Systems Group in the Information and Technology Sector.  Companies can also dissolve and be absorbed into other organizations fairly easily such as the Aircraft Services moving under the Skunk Works.  The major point of this observation is that these structures can be considered experimental organizations.  The corporation sets them up with hopes they will work (be profitable) and they are allowed to exist as long as they stand on their own merits. These new companies may include portions from multiple companies both internal to LMC and jointly with external companies.  If the reason to have them a particular way changes, the structure changes. Having been involved in standing up new squadrons, retiring old ones, and reorganizing above and below the wing level, I know the military can do it.  Industry just seems to do it easier and quicker.  One could argue the military does it quite often with provisional organizations and joint task forces.  While we do rapidly throw together forces for contingencies, we seldom test basic new structures in the states.  This capability and willingness to restructure as necessary may be an area ripe for additional study.

	One other aspect of lessons learned concerns what I call impediments to good business practices.  This list of impediments does not include anything unknown or new, I’m just confirming they still exist.  They deal with government requirements such as documentation, oversight, and approach to cost.  Government documentation requirements are burdensome.  During November 1995, Lockheed Martin was answering a call to restructure and rephase the F-22 program in what has become an all too frequent drill.  Just to answer that request took a stack of paper nearly 9 feet tall.  Of course, a related aspect is that all of the managers and supervisors who are working on responses like this, are not doing their primary jobs of building the products.  Later in this section, the costs of this will be discussed.  In another example, Paul Martin, the F-117 Program Manager at the Skunk Works, estimated he could achieve a 50% decrease in  F-117 follow-on cost largely through a decrease in documentation requirements if the government would allow him.  A related complaint from LMTAS in Fort Worth is that once a requirement is in the contract, the contractor is not allowed to not do it even if it is smart not to do it, the requirement has gone away or it is no longer needed.

	Coupled with this is the extensive oversight from the government.  As a way of contrast, Paul Martin gave an example during the F-117 development program.  Initially there were 4 government people briefed into the program during concept development.  At the height of the production effort with its concurrent development test and evaluation, 35 people were in program office.  Now that program is out of the black world, 225 government people are in the program office with the program currently in sustainment just when you would expect most of the issues to already be resolved and the need for oversight to be reduced.  Another example was given by Art Schuetz at Lockheed Martin Aircraft Services in Ontario, CA.  The current mentality is that whenever a worker does something, the Lockheed Martin Quality Assurance inspects the work, then the USAF inspector inspects the work, then the DLA inspector inspects the work, and all of this inspection is done on work performed by a certified technician!  Just to show that the DoD is not the only culprit, here is one example from dealing with DOE.  Bart Krawetz from Idaho National Engineering Laboratory (INEL) explained that privatization in name only does not work either.  At INEL there are currently 2 DOE people responsible for oversight for every LMC person managing the laboratory.  DOE hired LMC to manage the effort at INEL, but still wants to dictate what efforts to work on, how much it will cost, who is hired, and how many are hired.  The basic problem is that there were different people involved in writing and releasing the RFP than there are who are currently administering the contract.  A suggested better approach is to provide government insight into the programs rather than require government oversight.  Examples of types of insight are  shared data bases and on-line systems on the F-22 and JAST programs.  Access to the same data would prevent duplication and reduce non-value added activities while still ensuring the government is getting the value they are paying for.

	A closely related issue is the difference in approach to cost for government versus commercial customer.  Due to worrying about being cheated, the government imposes many cost reporting requirements and limits industry to a fair (government view) and small (industry view) profit.  Profit margins are small (6-8%) when providing products to government customers vice much larger for commercial.  The additional cost accounting on government programs impose added costs which drives overhead rates and in turn drive future costs.  The government awards cost plus contracts which provide little incentive to control and reduce costs after contract is awarded.  The incentive comes marginally from award fees, but mostly from the desire to remain competitive or to become more competitive to win contracts in future.  Much of the risk is transferred to the government, which is why the low profit margins are accepted.  On the other hand, a commercial customer is willing to pay for products which have higher margins (50% or higher is not uncommon) since cost is usually driven lower by competition.  The higher margins are justified since industry absorbs the risks of failures and costs of development.  The cost consciousness and internal control become much higher since this directly relates to immediate competitiveness, earnings, and profits.  The customer has little or no insight into the total markups and margins.  They are interested in bottom line, which is take away price, life cycle cost, and any attendant warranties--in other words, the total value.  In the buyer beware world, the commercial customer accepts the risk of being cheated by applying research into the performance of the product, the warranties the producers back their products with, and the reputation of the builder.  So there is an obvious tradeoff between the what has been billed as a “high cost” system of cost accounting oversight with government development risk yielding low profit margins for the corporation world and the supposedly “low cost” no oversight, high profit margin, company development risk, buyer beware world on the commercial side.  There does not appear to be an easy or simple way to give the government a low cost, low profit margin, commercial practices world where they continue to have cost accounting oversight.  You just can’t have it both ways.

	Part of the reason is due to program funding uncertainty and the seemingly constant restructuring of programs.  Many of the people spoken to this year feel this is the single most important issue needed to be addressed in any acquisition reform.  As an example, the F-22 program is currently in its third rephase due to funding cuts from both Congress and the Office of the Secretary of Defense (OSD).  Tracing some history can lead to insight in the cause and effect relationship in this instability.  In fiscal year 1993 (FY93), Congress cut $287M, causing the program’s first rephase and the  cost increased by $700M.  Congress cut $163M in FY94, causing a second rephase and increased cost by $570M.  OSD in FY95 followed the Congressional cut of previous year, cutting a further $100M, then Congress cut an additional $110M in FY95, causing the third rephase.  Although not yet definitized, estimated increase to program cost will be $692M.  In FY96, OSD again followed the Congressional cut from the previous year with an additional $200M.  Congress, however, added $100M back into program.  Already in the FY97 deliberations, Senator Warner is threatening to cut it again.  The preparation, review, and negotiation of rephase cost change proposals have consumed approximately one year and significantly diverted attention of the mid- to senior-level managers from their primary activities during this Engineering and Manufacturing Development phase.  General Fogleman, USAF Chief of Staff, stated “If you go back and look at any cost growth associated with the F-22 program, it’s because of instability in funding.  It’s because of this tendency of folks on the Hill and/or in OSD to decide you can nick the program a couple hundred million bucks here, a couple hundred million bucks there.  It results in this rephasing which has delayed the IOC [Initial Operational Capability] and ultimately drives up the cost.”  Program schedule impact now place delays at 15 months for the Critical Design Review (completed Feb 95), 22 months for first flight (scheduled for May 97 vice Jul 95), and 32 months for Milestone III (scheduled Sep 02 vice Jan 00).  The impact at the manufacturing areas also affect the workers as evidenced by a 1 May 96 announcement that due in part to stretchouts on the F-22 program, an additional 1,200-1,500 employees will be laid off.  Even if these workers are subsequently rehired, the necessary retraining will add additional costs.  The bottomline from Air Force documents is that a near term funding cut causes a cost growth in later funding years of 2.5 to 3 times the amount of the original cut.  Thomas Corcoran, the President and Chief Operating Officer of the Electronics Sector,  in an address to the American Defense Preparedness Association T&E Conference on Acquisition Reform, felt the problem was worse and stated the current pattern of acquisition stops and starts “can add an order of magnitude increase in costs.”

	While it was virtually unanimous that acquisition reform pushed from the top could help with some of these problems, it would not be sufficient.  A major concern from the industry side was the continued liability of the government administrative contract officer.  Industry voiced a definite feeling that the acquisition culture would not change from oversight to insight without changing the regulations delineating the accountability of the government contracting officer.  Without addressing this issue, there would continue to be grass roots opposition to the reform effort.

	One final lesson learned was in terms of classification and compartmentalization.  There exists a tremendous wealth of technology waiting to be applied, systems already in existence, and programs being pursued by single services which are hidden due to our current system.  Even at the secret level and below, I encountered many examples of products having obvious applicability to multiple services but were only being pursued by one.  There were multiple similar products going to different services where single products would probably suffice.  The problem appeared to be a compartmentalization based on procurement rules, ingrained practices, and service biases as opposed to any security issues.  The proverbial right hand did not know what the left hand was doing on almost any program below the ACAT I level. While the Joint Requirements Oversight Council and the Joint Warfighting Capabilities Assessment process are extremely laudable for large programs, there is a definite lack of jointness on lower level programs when viewed from the industry side of the house.

	A related problem deals with the SECDEF Fellows program in particular, but is probably applicable in a broader scope.  The Fellows were tasked with looking at leading edge technology, in particular information and related technology.  Much of the technology thrusts and applications are classified at higher than the secret level and many are compartmentalized.  Without classified access, it is very difficult to report back possible technological breakthroughs or alternative uses to the Office of Net Assessment who administer this program.  I would venture to say all potential SECDEF Fellows have the appropriate security clearances.  The problem is to get the position coded at the appropriate level and to justify the need to know requirements that the programs have.

	Lessons learned would not be complete without proposing suggestions to use some of what was experienced this year.  The first deals with the compartmentalization just mentioned.  The Services and the Joint Staff need to actively pursue a cross fertilization of information on programs, capabilities and technology thrusts.  Frequent multiservice technology and requirements meetings and seminars should go over what is currently available and what is coming in the future.  Being a realist, I know there are no magic solutions.  Each service will more than likely view these kinds of meetings as either wastes of time or a way to gather damaging data on other services programs in an effort to sabotage the funding profile and support their own programs.  This continued parochial view will only serve to keep the current instability of programs and the DoD inefficient.

	Technology is out there for the government to either nurture or stifle.  Too often, the government tells industry not only what they want, but how to build a single point solution.  A graphic example from the United Kingdom is in its Nimrod replacement.  Rather than requesting a maritime surveillance capability, the request is for a replacement aircraft thus eliminating any possible innovative and possibly cheaper technological systems-wide solution.  There are numerous other examples in the US where preconceived solutions are built into the requests to industry.  With the decrease in defense research budgets occurring at the same time industry is under pressure to use their free cash for things other than R&D, care must be taken to prevent promising programs from being arbitrarily discontinued.  Industry watches government funding lines carefully.  If the system does not provide the capability for the government to buy something, industry will not make it.  If there is no plan to make it, industry will not fund the research and without government research dollars, the technology push will fade.

	Lockheed Martin has several organizations designed to work outside of the mainstream of the traditional companies and business units.  Both the Advanced Development Operations the Skunk Works were founded on the idea that there often are benefits to prototyping concepts before putting them into a line organization.  This is true for organizational structures as well as hardware.  One example is at Sunnyvale where the in-house laboratories have been placed under the business development office as an experiment to focus the technology into their products.  In the military, there is also a need for innovative and experimental organizations which can try new ideas, tactics, and equipment.  The services have some already in place such as Force XXI for the Army and the Warfighting Laboratory (Sea Dragon) for the Marines.  These innovative organizations should not necessarily be stovepiped into single services.   Furthermore, it should not be viewed as the purview of only developmental or operational test and evaluators (recall that I am from a T&E background).  These organizations must include integrated cross-disciplinary groups allowed to brainstorm and try out new concepts.

	Coupled with this idea of trying out new concepts is the need to budget for failure.  Not all new ideas work right away.  There needs to be a budgeted amount to allow for maturing of the new ideas, new tactics, and new equipment.  The possibility for failure needs to be acknowledged up front and even when publicized needs to be supported.  The predecessor to the F-117 program had several failures which if had not occurred during its black world time, would probably have killed the program.  The current growing pains of THAAD and Darkstar put both programs in jeopardy even though some problems are to be expected.  This budgeting for failure ties in with the previous comments about profit margins and R&D investment.  Industry gets their budget for failure in part through their margins.  If the government reduces the explicit funding for R&D (the budget for maturing past the failures), industry will not be able to take up all of the slack without changing its margin targets.

	Acquisition reform is required.  This can not be quickly done through edicts, although consistent support from above is required.  There must be a way to incentivize the acquisition work force to take out the number of non-value added people and to change from oversight of work to insight into the progress of the program.   The duplicative inspection process must be addressed.  Implementation of activities such as the Common Process Initiative and Block Change proposal should be accelerated.  Program stability and continuity must become a top effort for the Department of Defense.

	The final section of recommendations deals with the Fellows program itself.  All in all, it was a very interesting and educational experience.  However, there are four areas where the program could be greatly improved.  The first recommendation would concern the formal training given to the Fellows.  In contrast to the short and intense “firehose” approach done this first year where the Fellows were together once at the beginning and once about midyear, the training should be continuous.  A list of recommended readings should be presented early and should be coordinated with the National Defense University to get a closer tie-in to the Senior Service School aspect of this program.  Every effort should be made to take advantage of the internal training opportunities at each corporation.  I can not overstress the value in terms of insight and contacts from having participated in the LMC Advanced Senior Management Institute.  In addition, there should be dedicated training for the Fellows, not only in terms of military aspects (this is a Senior Service School equivalent), but also in terms of the corporate or business world.  There should be planned sessions at least monthly to get this training.  Since this is an information age program, all of these training sessions should not require the individuals to be present physically.  If planned properly they could be done in conjunction with the next recommendation of increased crosstalk among the Fellows.  The Fellows should not be considered a set separate and unrelated individuals sent to discrete companies, but a group who will grow a network together to help the Department in the future.  This will only occur if there is sufficient contact and interchange to foster the personal relationships.  Information flow must start the first day of the fellowship and be reinforced through frequent contacts.  Weekly teleconferences coupled with monthly or bi-monthly face to face contacts are probably the minimum to develop any long term relationship.  If there is expected to be any relationship from one Fellowship year to the next to expand this network, then periodic meetings and reunions must be considered as an integral part of the program.  If these types of contacts are not designed in, the overall value of the Fellows program will be limited to hit and miss point solutions.

	The third recommendation would be to focus the study.  The size, diversity, and complexity of Lockheed Martin virtually guaranteed that no one person could see all of it to any measure of depth during the length of this program.  Even by narrowing the search parameters to the uses of information technology and the strategic planning process yielded nothing more than a superficial introduction of the intricacies of this business.  Although the ten questions from Dr. Tom Welch provided a much appreciated context for this learning process, I feel the program could be improved by focusing the learning even more.  One suggestion would be to do a preliminary study of the organizations the Fellows are sent to and then to have them research a selected area.  Another suggestion would be to tie their research to the project the Strategic Studies Group is working on that year or as a lead-in to the following year’s activities.

	The current SECDEF Fellows program is set up to take promising officers from the field and at the end of their year to allow the individual services to do whatever the personnel system feels like.  This presumably is based on the premise that the value of the training comes from the process of being involved in the program and that the future payback will justify the expense at some time in the future.  This is a long term viewpoint which hopefully will bear fruit.  Without jeopardizing this aspect, a more immediate payback could be obtained by using the Fellows in directed follow-on assignments.  Rather than a specific slot to put the Fellows in, the services could choose from a short list of assignments that would more quickly put their recent experiences to use.  These could include being assigned to the joint experimental organizations recommended earlier, the Office of Net Assessment, the Office of the Secretary of Defense, and the Joint Staff.  This follow-on assignment requirement should not preclude the possibility of having it waived if a command billet came available.  In fact, if command appears to be a logical follow-on for a Fellow, then it could be added to the short list of approved assignments.  After the expense of a full year of this Fellowship, the follow-on assignment should not be left to happenstance.

	Bottomline, my recommendation is to continue the program.

�CONCLUSION



	The Lockheed Martin Corporation is huge and diverse.  It has earned its reputation as the leader in the American defense industry.  The technology embedded throughout the corporation is imposing both in quality and quantity.  The people are equally impressive in terms of their professionalism, capabilities, drive, dedication, and commitment.  It has truly been a pleasure to live with them and work beside them for these past few months.

	The future is being invented and built now.  Throughout much of this year, we have been involved in imagining the future and trying to come to grips with how to fight in that new world.  Every time I have left one of those sessions, I have found evidence at Lockheed Martin that they are already working on or building the capabilities we need.  I am also convinced that LMC is not unique in that aspect.  The technology is here, the problems for the DoD to solve do not involve inventing it.  The real tasks at hand are to educate our people in what is available, to harness the information and technological capabilities, and to use them in new and innovative ways.  I do not mean to trivialize the problems before us, but if people are waiting for the revolution in military affairs to occur, if they are waiting for some new technology to appear, they will be left behind.  

	The Fellows Program is in labor pains, but is worthwhile and should be continued.  There are many “administrivia” kinds of issues in terms of orders, funding, assignments, and the like, but these can and will be corrected.  The program can be improved by focusing the research, broadening the formalized training (and decreasing the individual session intensity), increasing the frequency and type of inter-Fellow contact, and by considering follow-on assignments.  In the end, though, this program was invaluable to me as an individual.

	To a large extent, this value was provided by my Lockheed Martin mentor, Paul Blumhardt.  Paul served as my supervisor, teacher, research director, door opener, and editor.  While Lockheed Martin Corporation made sure I had all of my physical needs satisfied, like a nice office, fast computer, and underground parking space, Paul made sure all of my mental needs were satisfied.  Due to his efforts, I was introduced to the appropriate people and was given truly outstanding access to all aspects of the Corporation.  Too many other Lockheed Martin people deserve thanks for their hospitality and the time they took to explain things to me to list them all here.  The support that Lockheed Martin gave to this program was no less than superb.  Recommend future Fellows continue to come to Lockheed Martin Corporation. 

	One last mention of thanks goes to LTC Skip Shackleford in AF/XOXP.  When no one else could or would, Skip kept my lifeline to the USAF open and made the program work.

�APPENDIX A 



Organization Charts and Company Descriptions



	The descriptions in this section deal primarily with the Lockheed Martin Corporation as it was prior to the acquisition of Loral on 22 April 1996.  The pre-Loral top-level structures including the five sectors are shown in the chart entitled Corporate Structure, January 1, 1996.

	Following the overall corporate structure chart will be a series of five sections explaining each of the pre-Loral sectors.  Each section will start with an organization chart, followed by a brief description of the overall sector and finishing with thumbnail sketches of the major products and services in each one of the operating units.  Following the description of the sectors will be a section on the direct reporting companies, most of whom are not wholly owned by Lockheed Martin.  The next section will cover the corporate staff.

	The final section will show the initial change in structure adding the Loral companies in a separate sector called Tactical Systems.  The resulting six sectors would split their reporting requirements with three reporting to the current Lockheed Martin Executive Vice President and Chief Operating Officer and the other three sectors reporting to a new Lockheed Martin Executive Vice President and Co-Chief Operating Officer (former President of Loral). After the organizational chart will be a listing of the companies from Loral which make up the newly formed Tactical Systems Sector.

���AERONAUTICS SECTOR



	The Aeronautics Sector consists of seven companies engaged in the design, development, engineering and production of fighter, bomber, special mission, airlift, antisubmarine warfare, reconnaissance, surveillance and high performance aircraft; aircraft controls and subsystems; thrust reversers and shipboard vertical missile launching systems; and aircraft modification and maintenance and logistics support for military and civilian customers.  The organizational structure of the sector  is shown on the chart entitled Aeronautics Sector.  A brief description of the operating units are listed below.



Skunk Works



	Responsible for development of many of America’s most innovative aircraft including the P-80 Shooting Star, SR-71, U-2 reconnaissance aircraft, the F-117A stealth fighter, and most recently the Tier III(-) UAV Darkstar.  Teamed with Rocketdyne, Rohr, and other companies on the X-33 Single Stage to Orbit NASA program.  Recent reorganization incorporates the former Aircraft Services (Ontario) which does design, systems integration, and modification of aircraft for electronic warfare; command, control, and communications; special operations; and other high technology applications.  Aircraft deliveries from Ontario consisted of 18 heavily modified special mission C-130s to U.S. Air Force and other customers.



Aeronautical Systems



	Designs and produces cargo, antisubmarine warfare maritime patrol and fighter aircraft.  Designed, produced and supports C-141 Starlifter and C-5 Galaxy aircraft.   Key current programs include the F-22 next generation air superiority fighter, C-130 transport and P-3 antisubmarine and maritime patrol aircraft.  Their newest model, the C-130J, was rolled out in ceremonies on 18 October 1995.  The first flight of this highly updated model was accomplished on 5 April 1996.  Lockheed Martin also modifies and supports the S-3B Viking and the ES-3A Shadow in addition to out of production commercial aircraft such as the L-1011 TriStar wide-body airliner and the JetStar business jet.



Tactical Aircraft Systems



	Best known for design and production of the F-16 fighter, LMTAS delivered the 3500th F-16 in 1995 and still has firm backlog orders for 414 additional aircraft.  Co-developed the Japanese FS-X, an F-16 derivative.  Also responsible for one-third of the F-22 development with Lockheed Martin Aeronautical Systems and Boeing Corporation.  In addition, they are advisors to the Republic of Korea government in their development of the Korean Trainer Program, are assisting the Republic of China in developing their Indigenous Defense Fighter, and continue to support the F-111 fleet for the USAF and the Royal Australian Air Force.  LMTAS is the Lockheed Martin lead for Joint Advanced Strike Technology and the Joint Strike Fighter proposals.  LMTAS has extensive simulation facilities and home for threat laboratory simulators like the Air Force Electronic Warfare Evaluation System (AFEWES), field radar simulators, EC test range components, and specially modified aircraft.



Aero & Naval Systems



	Home of the original Glenn L. Martin Company in Baltimore Maryland.  Designs, develops, and produces naval missile launching systems such as the Vertical Launch System (VLS),  the nosecone for Navy Trident II (D-5) missile, and the launcher for the Army’s Patriot Missile System.  Produces jet engine thrust reversers for military and commercial aircraft using the GE CF6 family of engines and the Pratt and Whitney 4168 engine used on the Airbus A330.



Aircraft Center



	Provides expert aircraft maintenance, modification, and contractor logistics support services for such programs as the USAF KC-10.  Provides services to both international and domestic military and commercial customers.



Logistics Management



	Provides worldwide, high-quality, cost-effective logistics and management services to a broad range of US Government agencies, other Lockheed Martin companies and international customers.  Provides management and support for all levels of maintenance from organizational to depot level.  Keeps on-call maintenance, repair, and logistics support Contract Field Teams available for deployment anywhere in the world.  Provides mail operations in data entry, image processing, and training systems for U.S. Postal Service.  Actively involved in helping government define issues in the U.S. Air Force depot privatization effort.  Also provides commercial services in the electronics, telecommunications, and medical electronics industries by integrating the repair and distribution functions for major firms.



Aeronautics International



	Newly formed company which is developing a strategy to market and manage offshore modification and maintenance companies.  Maintains facilities in Argentina, China, Hungary, and Saudi Arabia.  One example is the operation of the former Argentinean government modification facility in Cordoba, Argentina.

��ELECTRONICS SECTOR



	The Electronics Sector consists of nine companies and one laboratory engaged in the design, development, engineering and production of high-performance electronic systems for undersea, shipboard, land-based and airborne applications.  Major product lines include advanced technology missiles, night navigation and targeting systems for aircraft; submarine and surface ship combat systems; airborne, ship and land-based radar; radio frequency, infrared, and electro-optical countermeasure systems; surveillance systems; control systems; ordnance; and aircraft component manufacturing and assembly.   The organizational structure of the sector  is shown on the chart entitled Electronics Sector.  A brief description of the operating units are listed below.



Armament Systems



	Produces a wide variety of armament based on the Gatling principle including over 40 different configurations for fixed wing, helicopter, land, and sea applications.  Produces complete air defense systems and is an experienced armament systems integrator.  Worldwide leader in manufacturing a broad range of ammunition from 40 mm to 155 mm.  Also develops turret system and reactive armor appliqués.



Communications Systems



	Designs, develops, and produces communication systems and communications support equipment for space, ground, and undersea applications.   Products include Space Station Communications and Tracking System, Satellite Communications Terminal Equipment, Integrated Radio Room, STU III secure telephone units, Local Management Device/Key Processor, SIGINT Systems, Improved Remotely Monitored Battlefield Sensor System, and GEMNet, a medical network designed initially to eliminate the cinefilm in a cardiac catheterization laboratory. 



Control Systems



	Produces aircraft flight controls; engine controls; and integrated systems that combine flight, engine, and weapon controls.  Provides the flight control systems to the V-22 Osprey, F/A-18 Hornet, EA-6B Prowler, B-2 Spirit Stealth Bomber, and the C-17 Globemaster III.  For the A-10 Thunderbolt, they provide the Low Altitude Safety and Targeting Enhancement (LASTE) system which ties in ground collision warnings with an integrated flight and weapons control system to provide longer range gunnery solutions.  Produces the Enhanced Envelope Gunsight (EEGS) yielding an all-aspect capability with or without sensor lock-on for the F-16.   On the commercial side, they provide Thrust Management Systems for the Boeing 757 and 767 airplanes.  Internationally, systems are produced for India’s Light Combat Aircraft, Sweden’s JAS-39 Gripen, and the SAAB 2000 Regional Transport.

�Defense Systems



	Designs, integrates, and manufactures major weapon systems including submarine-launched weapon fire control and guidance systems, shipboard air defense, tracked vehicle transmission and turret drive systems, and liquid propellant gun systems.



Electronics and Missiles



	Develops, manufactures, and supports advanced combat systems including electro-optics, smart munitions, anti-armor and air defense systems.  Sensors include the Outrider Combat Protection System, the Low Altitude Navigation and Targeting InfraRed system for Night (LANTIRN) pods, the Low Light Level Television (LLLTV) for the AC-130 Spectre, Missile Launch Detector for the F-22, the Comanche Electro-Optic Sensor System, and various Infrared Search and Track Systems.  Missiles include the Shorts Starstreak, the Patriot (as subcontractor to Raytheon), the Javelin, and the Hellfire II.  Additionally, they developed the Army Improved Ground Mobile Mine Detection Testbed and a Man-portable Mine Detection Test Instrumentation System.  In a joint venture with Westinghouse, they have entered production of the Longbow system combining a millimeter wave fire control radar and a millimeter wave seeker on the Hellfire missile. 



Government Electronic Systems



	Develops and produces multi-function phase array radars and shipboard combat systems used on the Aegis CG-47 Cruisers and DDG-51 Destroyers.  Land Systems and Technology Programs is the focal point for strategic and tactical land-based air defense systems, combat systems, weapon location systems, range systems, and intelligence systems.  Teamed with Alenia, an Italian electronics firm well established in global air traffic, to develop a Terminal Area Radar for the civil sector with a multiple purpose of tracking aircraft and identifying meteorological hazards such as wind shear and wake turbulence.  



Ocean, Radar & Sensor Systems



	Designs and manufactures electronic systems for sea-, ground-, and air-based applications including submarine combat, sonar, and sensor systems; surface ship sonar, antisubmarine warfare, and self-defense towed arrays; remotely operated undersea vehicles; and ground-based and airborne radars.  Major programs include the AN/BSY-2 next generation submarine combat system to integrate the many sensors on the SSN-21 Seawolf class, fast attack submarine.  Perry Technologies, a wholly owned operating unit, designs, manufactures and supports unmanned undersea and remotely operated vehicles for undersea search, salvage, and maintenance.

�Sanders



	A diversified defense electronics organization engaged in design, development, and manufacture of electronic and infrared countermeasures, information systems such as the Air Force Mission Support System, automated test equipment, surveillance systems for tactical communications to include intercept and countermeasures, avionics systems including displays and mission computers, and microelectronics.  Recently consolidated operations from the Electronics Lab, Sanders Microelectronics Center, and Microwave/Millimeter-Wave groups from Ocean, Radar & Sensor Systems and the Baltimore Labs are in the Sanders Microwave Electronics Division, a designated Lockheed Martin Center for Excellence. 



Lockheed Martin Canada



	Supplier of electronic defense and surveillance systems, providing innovative turnkey systems for sea, land, and air applications.  Includes Marine Surveillance and Intruder Detection System, Explosives and Weapons Detection System, and High Definition Sonar used in Reconfigurable Obstacle Avoidance and Mine Counter-Measures Sonar in remotely operated and unmanned underwater vehicles.



Advanced Technology Laboratories



	Highly specialized, advanced computer technology laboratories focusing on intelligent systems, distributed processing, embedded processing, and advanced hardware systems.  Includes the Artificial Intelligence Laboratory demonstrating notional concepts in rule-based technology, knowledge-based systems, distributed and real-time AI, and neural nets.

��ENERGY AND ENVIRONMENT SECTOR



The Energy and Environment Sector consists of eleven companies managing certain facilities for the U.S. Department of Energy.  The contractual arrangements provide for the corporation to be reimbursed for the cost of operations and receive a fee for performing management services.  The corporation reflects only the management fee in its sales and earnings for these government-owned facilities.  Equivalent sales volume of work effort approaches a $6 billion order of magnitude.  The organizational structure of the sector  is shown on the chart entitled Energy and Environment Sector.  A brief description of the operating units are listed below.



Energy Systems



Managing contractor for the US Department of Energy (DOE)  facilities at Oak Ridge, Tennessee.  These facilities conduct a broad range of programs on the leading edge of energy, environment, manufacturing, and other technologies.  DOE facilities include the Oak Ridge National Laboratory and the Oak Ridge Centers for Defense and Manufacturing Technologies.



Energy Research Corporation



Created specifically to manage the Oak Ridge National Laboratory research projects.  Goals are to strengthen its partnership with universities, private companies, other DOE laboratories and state and regional organizations.  



Sandia Corporation



Manages and operates the US Department of Energy facilities at the Sandia National Laboratories in New Mexico, California, and Hawaii.  Management responsibilities for the multi-program engineering and scientific laboratories center around ensuring the nuclear weapon stockpile meets the highest standards of safety, reliability, security, use control, and military performance.  Lockheed Martin has major research and development responsibilities for nuclear weapons, arms control, energy, the environment, technology transfer, and other areas of importance to the nation.



Idaho Technologies



Manages and operates the Idaho National Engineering Laboratory (INEL) for the US Department of Energy.  Principal operations are reactor operations, radioactive waste management, environmental remediation, and applied engineering research.  Idaho Technologies has established an innovative approach to identifying technologies developed at INEL and other DOE laboratories that have commercial promise and moving these technologies into the commercial marketplace.

�Environmental Systems & Technologies



Provides environmental and remediation services to federal and commercial customers.  The thrust is to provide and apply high technology solutions to environmental problems.  Company has developed and implemented new technologies and capabilities that focus on low-level radioactive, munitions, medical, asbestos, and mixed wastes.  Projects include real-time systems for the analysis of radioactively contaminated soils and mobile detection systems used to identify radioactive materials in situ.  Designs and manufactures plasma products to melt heterogeneous wastes into a stable slag form (operates 90 units worldwide).  Designs, develops, and operates teleoperated and robotic field equipment in hazardous environments.



Nevada Technologies



Established in 1995 after winning a performance based contract to provide support services for the Department of Energy’s Nevada Test Site.  Starting in 1996, they will manage the testing, counterproliferation, and technology base of the Nevada Test Site.



Utility Services



Operates uranium enrichment plants at Paducah, Kentucky, and Portsmouth, Ohio which are managed by the United States Enrichment Corporation (USEC).  USEC, a government corporation created by the Energy Policy Act of 1992, provides uranium enrichment services to more than 60 electric utilities that own and operate commercial nuclear power plants in 11 countries.



Specialty Components



Managed and operated the Pinellas Plant for the US Department of Energy.  As part of the DOE Reconfiguration and Consolidation Initiative, the 40-year history of excellence in weapons components production is ending and the plant is transitioning to alternative private sector activities.  Current alternative products include thermal batteries, cathodic protection systems for bridges, and materials detection and analysis systems using core neutron generator technology.



Innovative Ventures Corporation



Innovative Ventures Corporation (IVC) is incorporated as a not-for-profit company in Tennessee.  The mission of IVC is to bring commercially viable technologies to the marketplace.  The intent is to utilize the technologies within the Oak Ridge National Laboratory, the Oak Ridge Y-12 Plant and the Oak Ridge K-25 Site, to create and expand commercial opportunities by enhancing the economic growth in the eastern Tennessee region.  IVC fosters an environment in which the entrepreneur, the technology and the investment will join together in a cohesive fashion to create jobs in the region.



Technology Ventures Corporation



Technology Ventures Corporation (TVC) is incorporated as a not-for-profit company in New Mexico.  Patterned after IVC at OakRidge, the mission of TVC is to bring commercially viable technologies from Sandia to the marketplace.  The intent is to utilize the technologies within the Sandia National Laboratory to create and expand commercial opportunities by enhancing the economic growth in the New Mexico region.  TVC fosters an environment in which the entrepreneur, the technology and the investment will join together in a cohesive fashion to create jobs in the region.  They are the brokers and matchmakers to bring the engineers and scientists with the intellectual property into contact with the investment and equity capital community to start new businesses.



M4 Environmental Limited Partnership Corporation



A limited partnership with Molten Metal Technology, Inc. which has the exclusive license to apply the proprietary Catalytic Extraction Processing technology to process and recycle government hazardous and radioactive wastes.   Recently achieved 99.999999 percent destruction of chemical weapons nerve and mustard agents in an Army test.

��INFORMATION AND TECHNICAL SERVICES SECTOR



The Information and Technical Services Sector consists of six direct reporting companies and two groups (Services and Commercial Systems consisting of two and seven companies respectively) engaged in the development and operation of large, complex information systems; designing, manufacturing and marketing computer graphics products; developing and manufacturing high capacity data storage products; electronics contract manufacturing services; and providing advanced transportation systems and services, and payload integration, astronaut training and flight operations support.   The organizational structure of the sector  is shown on the chart entitled Information and Technical Services Sector.  A brief description of the operating units are listed below.



Enterprise Information Systems



Provides technology-based information services to all Lockheed Martin elements.  “Internal” company which is centrally managed, yet locally executes tasks of providing the corporate wide information services.  Products and services include networking communications, mainframe processing, telecommunications, business process re-engineering, client/server applications, training, application development, multimedia management, and data management.



IMS



Provides commercial data processing and systems integration services for both public and private sectors.  Their six lines of business are municipal services, transportation systems and services, children and family services, criminal justice services, communications industry services (providing data security and user problem resolution to the 800 database), and integrated solutions such as the Nationwide Office Automation program for Veterans Affairs (NOAVA).



Information Systems



Provides information management products and services, including simulation and training systems and automated test equipment to civil, military, and commercial customers.  Capabilities include object technology, client/server systems, enterprise-wide workflow solutions, imaging, and project management solutions to strengthen business strategies through technology investment.  Operates the Advanced Concept Center where numerous Fortune 1000 companies have come to develop their skills and see object technology solutions demonstrated.  They have developed a strategic partnership with Rational Software Corporation.  Information Systems is currently under contract to develop and demonstrate major portions of the Federal Bureau of Investigation’s future Automated Fingerprint Identification Segment (AFIS).

�Management and Data Systems



Provides systems integration and engineering, ground system development, simulation and modeling, software development, integrated information management and system operation for the US Government and commercial customers.  Systems include command and control systems for intelligence communities, air traffic control  systems for US and Canada, and strategic systems for ballistic missile defense.



Manned Space Systems



Manufactures the external tank for NASA’s Space Shuttle Program.  Current development effort is for the Super Lightweight External Tank made of Aluminum-Lithium.  Also produces a line of thermal protection products for use on firewalls, thrust reversers and nacelles. 



Space Operations



Responsible for all Space Shuttle ground processing tasks, as well as the launching and recovery of the Shuttle fleet.  Also provides test and technical services at NASA Stennis Space Center to NASA, US Navy Meteorology and Oceanography Command, the US Geodetic Survey, and other state and federal agencies.



Services Group 



The Services Group consists of two companies, providing technical and management services to government agencies and other contractors.



Knolls Atomic Power Laboratory, Inc (KAPL).



Operates the government-owned Knolls Atomic Power Laboratory, which is one of two Naval Nuclear Propulsion Program research and development facilities.   Assists in the operation of land-based naval nuclear propulsion plants that provide platforms for training Naval personnel and for operational testing of new designs and technologies prior to their introduction into the fleet.



Services Company



Supports a number of government agencies as they update their information systems.  Currently under contract to modernize information systems in the Social Security Agency (SSA), Environmental Protection Agency, Department of Transportation, General Services Administration, and the U.S. Patent and Trademark Office.  Their efforts were recently rewarded by having the President’s National Performance Review Committee select the SSA/Lockheed Martin team to receive the Hammer Award for leadership in reinventing the government.

�Commercial Systems Group 



The Commercial Systems Group consists of seven companies.  



Access Graphics



Full-service computer sales and distributions company of client/server computing solutions to resellers and system integrators.  Solutions are targeted to UNIX-based migration and rightsizing opportunities, work group computing, document imaging, Internet communications, computer-aided design, multimedia, and computer telephone integration.   Products include UNIX workstations; personal computers; a wide range of high-end software for UNIX, DOS, NT, and Macintosh platforms; networking and communication products; and a variety of peripherals necessary for enterprise-wide networks.  Access Graphics offers the backbone support services necessary for resellers tailored for their specific needs.



CalComp



Manufactures computer peripheral products (plotters, printers, digitizers) for a range of markets.  Products include an extensive range of pen, inkjet, LED, and direct imaging plotters; desktop printers; and a large-format film imaging system that serves the screen printing industry.  The Input Technologies Division produces a broad line of small- and large-format graphics tablets and a family of large-format scanners.  Leveraging its expertise in digitizer technology, the division supplies components to major manufacturers of pen-based computers.



Commercial Electronics



Provides high-quality, cost competitive commercial electronic manufacturing services for computer, telecommunications, and medical industries.  Offers a broad range of services, including full turnkey procurement, materials management, printed circuit board assembly and test, system assembly and test, depot repairs and upgrades, prototyping, and all related manufacturing and test engineering support services.



FORMTEK, Inc.



Develops and integrates information management systems for government and commercial customers.  Areas of expertise include electronic document and image management, product data management, workflow, and document archiving.  Provides software, systems integration, consulting, and engineering services related to the startup, analysis, implementation, and sustaining support of enterprise-wide product information management systems.

�Integrated Business Solutions



Provides commercial information technology products and services.  Recent contract with the Melville Corporation (retailer with stores such as Thom McAn, Foot Action, and Kay Bee Toys) to consolidate and modernize existing information systems operations to provide better service at a lower cost.



MountainGate



Manufactures magnetic and optical storage products and subsystems for commercial and government applications.  Specializes in mass storage solutions for graphic arts, desktop publishing, pre-press, multimedia, audio/video, financial, database and data security applications.  Offers high-capacity, removable hard drive storage systems in addition to mass storage libraries of digital linear tape, optical disk or VHS tape.  Also has a family of ruggedized, removable hard drive and optical storage systems.



Real3D



Recently spun-off company building on a heritage in military simulation systems.  Launched a commercial product line of three dimensional computer graphics including arcade graphics boards developed for Sega Enterprises, graphics engines for commercial training and chipsets for the personal computer market, and real time software applications.



��SPACE AND STRATEGIC MISSILES SECTOR



The Space and Strategic Missiles Sector consists of four companies engaged in the design, development, engineering and production of civil, commercial and military space systems, including spacecraft, space launch vehicles and supporting ground systems and services; satellites; strategic fleet ballistic missiles; tactical defense missiles; electronics and instrumentation; remote sensing technology; space and ground-based strategic systems; and surface and space-based information and communications systems.   The organizational structure of the sector  is shown on the chart entitled Space and Strategic Missiles Sector.  A brief description of the operating units are listed below.



Astronautics



Designs, develops, tests, and produces advanced technology systems for space and defense.  Principal products include the Titan and Atlas family of launch boosters, payload integration, Centaur upper stage, and spacecraft for military and civil space programs.  NASA programs include the Magellan spacecraft which mapped Venus, the Mars Surveyor Program which will send robotic vehicles to Mars before the turn of the century, instruments on the Galileo probe which entered the Jupiter atmosphere late in 1995, and the Tethered Satellite System flown on the Space Shuttle earlier this year.  Using their expertise in ground systems, they also provide the All Source Analysis System (ASAS) for the U.S. Army.  Applying their knowledge of unmanned vehicle design, Astronautics is working with a 40-member consortium to develop the Automated Highway System for the Department of Transportation.



Astro Space Commercial



Designs and integrates spacecraft for commercial, civil, and military customers for missions that include communications, environmental observation, scientific and navigation.  They have delivered over 200 satellites over the past 35 years and have a firm backlog of 65 more.  Satellites include the TIROS (Television InfraRed Observing System), Landsat, the Earth Observing System (EOS) for the Mission to Planet Earth, the Defense Satellite Communications System (DSCS), the Defense Meteorological Satellite Program (DSMP), and the second generation of the Global Positioning System (GPS IIR).  Additionally, Astro Space has been the leading supplier of reentry vehicles for intercontinental ballistic missiles. 



Missiles and Space



Developed all U.S. Navy submarine-launched fleet ballistic missiles including Trident II, has a significant role in NASA’s international Space Station program, is developing the Theater High Altitude Area Defense missile system for the U.S. Army and the MILSTAR communications satellite system for the U.S. Air Force.  Scientific programs where the spacecraft and instruments are developed include the Relativity Mission (Gravity Probe B) designed to investigate the structure of space and time through Einstein’s General Theory of Relativity, the Lunar Prospector to map the Moon’s magnetic field, and the Hubble Space Telescope.  Other military programs include the Space Based Infra-Red System (SBIRS), Boosted Penetrator, Airborne Laser, Near Term & Long Term Mine Reconnaissance System, and several classified programs.



Technical Operations



Provides engineering, testing, and training services to the U.S. Air Force including support of the Consolidated Space Test Center.  Currently, Technical Operations is responsible for controlling more than 50 on-orbit space vehicles, including NASA’s Hubble Space Telescope.



Direct Reporting Companies



In addition to the five sectors (six after the Loral acquisition), there are five companies that report directly to the executive office.  These can be categorized mainly as companies which are not wholly owned by the Lockheed Martin Corporation, or in the case of Lockheed Martin Financial Services, provide specialized services to the corporation.



Airport Group International, Inc.



Develops, owns, and operates commercial airports and terminals worldwide.  Provides full-service airport and airline services such as plane fueling and equipment maintenance. 



Martin Marietta Materials, Inc.



A major producer of aggregates for the construction industry and magnesia-based products for a wide variety of industrial applications.  Aggregates include crushed stone and gravel.  As the nation’s second largest producer of construction aggregates, they have operations in 20 states and the Bahamas.  Magnesia products include heat-resistant refractories to line, maintain, and repair both basic oxygen and electric-arc steel furnaces; pre-cast shapes for bricklaying; gunned-on repair materials; and a diversified line of magnesia chemicals used in environmental, agricultural, and industrial applications.



Space Imaging, Inc.



Worldwide supplier of quality, high-resolution, earth-based data and derivative information products.  In partnership with Lockheed Martin Corporation, E-Systems, Inc. (a wholly owned subsidiary of Raytheon), Mitsubishi Corporation, and other investors, Space Imaging will launch its first commercial remote sensing satellite in late 1997.  The satellite will collect both panchromatic and multispectral digital imagery of the Earth’s surface.  End-user products will be generated to varying degrees of positional accuracy up to 1-meter or less ground sampling distance every 3.2 days and  can be mosaiced and pan-sharpened to provide seamless coverage for the area of interest.

�Lockheed Martin Technology



Lockheed Martin’s Technology office directs the operation of Advanced Development Operations and coordinates the corporation’s activities with GE’s Corporate Research and Development Center providing continued access to and cooperation with the GE labs for LMC dating from the acquisition of GE Aerospace by Martin Marietta.  This technology office provides advanced systems concepts and prototype hardware incorporating state-of-the-art devices, software, processors, and subsystems to the US Government and industrial customers and to programs and new business initiatives across all Lockheed Martin operations.  Advanced Development Operations is dedicated to the development of new commercial and military products that will enhance the Corporation’s core business; develop these concepts through the prototype phase; and effect the timely and efficient transition of the program to the appropriate Lockheed Martin operating element for continued development through production. 



Lockheed Martin Finance Corporation



Provides financial support and services to the Lockheed Martin Corporation, particularly with respect to financing international business operations.

��CORPORATE STAFF



In addition to the business units, the corporation is supported by fifteen organizations of varying size performing traditional staff functions including Finance, Corporate Communications, Domestic and International Business Development, Human Resources, Internal Audit, Science and Engineering, and Corporate Development.



��TACTICAL SYSTEMS SECTOR



On 22 April 1996, the Lockheed Martin Corporation completed a strategic combination with Loral’s defense electronics and systems integration businesses.  The initial organizational structure created a new sector, called the Tactical Systems Sector, consisting of all of the former Loral companies that came to Lockheed Martin.  The new top level organization chart is shown as Corporate Structure, April 23, 1996.  The companies reporting to that sector are as follows:



Electronic Warfare

	Lockheed Martin Electronic Defense Systems

	Lockheed Martin Electro-Optical Systems

Federal Systems Group

	Lockheed Martin Air Traffic Management

	Lockheed Martin Federal Systems

Global C4I

	Lockheed Martin Command & Control Systems

	Lockheed Martin Space & Range Systems

	Lockheed Martin Tactical Communications Systems

	Lockheed Martin Western Development Labs

Imaging Sensors

	Lockheed Martin Fairchild Systems

	Lockheed Martin IR Imaging Systems

Products Group

	Lockheed Martin Beryllium

	Lockheed Martin Randtron

	Lockheed Martin Telemetry & Instrumentation

	Lockheed Martin Advanced Recorders

	Lockheed Martin Display Systems

	Lockheed Martin Microwave

	Lockheed Martin Hycor

Services Group

	Lockheed Martin Training & Technical Services

Space

	Lockheed Martin Space Information Systems

	Lockheed Martin Space Mission Systems (Aerosys)

Tactical Defense Systems

	Lockheed Martin Tactical Defense Systems

	Lockheed Martin Electronic Systems, Canada

Tactical Weapons Group

	Lockheed Martin Aeronutronic

	Vought Missile Systems (A Lockheed Martin Company)
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�INTRODUCTION



	The purpose of this paper is to synopsize the observations and learning experiences of the author while assigned from August of 1995 through June of 1996 to Lockheed Martin Federal Systems as a Secretary of Defense (SECDEF) Corporate Fellow.  The objective of this fellowship, in accordance with the SECDEF's guidance, was to place officers from each service with corporations which have earned a reputation for insightful long-range planning, organizational innovation and adaptation.  His idea was to build a cadre of officers who understand not only the profession of arms, but also the organizational and operational opportunities made possible by the revolutionary changes in information and related technologies in order to understand how this revolution is influencing American society and business which will ultimately influence the culture and operation of the Department of Defense (DoD).

	My personal vision for this fellowship was to develop an in-depth understanding of how corporations were exploiting the revolution in information technologies to cultivate organizational agility.  Consequently, my fellowship goals included developing an understanding of corporate strategic decision making; how they plan for and manage uncertainty and change; how they exploit the power of information technology; and finally, what their operational processes and structures were that captured and exploited strategic foresight.

	My methodology to accomplish this vision (and these goals) was to work at the corporate staff level, farm myself out to programs and projects at the lower divisional level, as well as conduct in-depth interviews with co-workers, management, and senior executive leaders.  I was treated as an equal member of the team in all respects and was given complete access to all projects, programs, facilities, as well as to every member of the executive management team.  I used the "journal method" to record my observations and personal thoughts on a weekly basis which ultimately became the basis for this paper.  I'm not sure that I accomplished all my goals, but my learning curve was great.

	The structure that this paper will follow includes the following:  In Chapter 2 the history of Federal Systems is outlined in order to show how changing corporate cultures can have a profound effect on the business of a company.  In addition, the size and breadth of technological expertise of the current Federal Systems is also examined.  Chapter 3 outlines some of the observations I have learned from my work experience at this corporation.  In no way is this an exhaustive list, nor is it a complete and accurate portrayal of how this corporation does business; it is strictly my personal opinion of what I viewed and learned while I was assigned here.  Chapter 4 is my attempt to bridge what I learned with what the SECDEF's intent for this fellowship was.  Were there any good ideas worth exploring for implementation in DoD's or any of the military services' business practices?  At the onset I will say that these recommendations are just "strawman proposals" being made by a layman with no real knowledge of the regulatory and statutory constraints placed on DoD.  They obviously would have to be "fleshed out" to a much higher resolution prior to being inculcated into our current operations.  Finally, Chapter 5 is just a summary of what was covered previously as well as some recommendations with regards to this fellowship.

�"FEDERAL SYSTEMS" BACKGROUND



	Federal Systems began life in the 1950's as the Military Products Division of IBM on the SAGE (Semi-Automatic Ground Enhancement) System.  There original charter called for this division of IBM to develop new technologies and products that would be beneficial to and enhance national security.  As they acquired more and more government projects for more government agencies in addition to DoD, they became IBM's Federal Systems Division (FSD).  Over its 30+ year history, FSD has performed as mostly a "systems integration" company on projects that have included the early bomber navigation systems to submarine sonar and combat systems to the space program.  Under IBM, FSD was considered one of their smaller divisions with under 10,000 employees and annual sales of just over $2B (i.e., approximately 3-5% of IBM total corporate sales).  As the market shifted and IBM lost valuable market share in their commercial sector, they decided to sell off FSD and concentrate on their core businesses (mostly mainframe computers).  Consequently, FSD became part of the Loral Corporation in March of 1994 as Loral Federal Systems (LFS).

	As part of Loral, which was mostly an electronics integration firm but was expanding their product and customer base, LFS was a natural fit.  Now however, LFS with its 8,000 employees and sales of $2.3B in FY 95 was almost 30% of Loral’s corporate profit on its FY 95 sales of just under $7B.  Consequently, there was much more management direction paid to LFS's businesses by Loral than there ever was by IBM.  As part of IBM, FSD had enormous clout in the defense industry because of it's parent organization's reputation, as well as its almost unlimited resources to bail out programs, develop employees, etc.  Because of its size, IBM didn't bother to closely manage FSD and when programs were terminated or downsized, employees were either carried or sent to work on other IBM projects.  Additionally, there were first-class facilities, a tremendous pay and benefit package for all employees, and the IBM assurance that once you signed on you could stay with IBM for life.

	Loral Corporation was a completely different "corporate culture" from that experienced by the long-time IBM FSD employee.  Loral acquired a substantial debt when it purchased FSD and therefore, was determined to manage LFS's bottom-line closely in order to get a decent (and quick) return on their investment.  Consequently, the management focus of LFS (formerly FSD) became one of not so much being the reigning technological champion, but one of being the most efficient.  Every business unit and area of operation were scrutinized, costed out, benchmarked against a corporate standard, and an attempt was made to minimize that delta, if applicable.  Retirement plans, benefits, travel, facilities utilization, professional education were all drastically reduced.  In all fairness, this did not seem to hurt the business as evidenced by the record number of successes (i.e., new contract "wins") that have been awarded to the four LFS divisions since the buyout.  It was, however, a different mind set for the employees of LFS; one which took over a year before it became ingrained in the day-to-day operations of every program, project, division and employee.

	In January of 1996 it was announced that Loral Corporation in total would be purchased by the Lockheed Martin (LM) Corporation for $9.1B, to become LM's sixth business sector called Tactical Systems (and LFS would become LM Federal Systems {LMFS}).  This time it was evident that the employees were not as fazed regarding the buyout as they were when IBM sold FSD.  I think that this was in part because (1) they had gone through this before and they still were alive and well, and (2) LM was more of an IBM type of corporation and therefore, they understood where LM wanted to go in the future.  All this history is important become it demonstrates the pervasive nature of organizational culture and it also points out some of the do's and don'ts of the "how-to" of organizational changing, which I'll discuss later in this paper.

	As regard to LMFS, they are considered to be one of the premier "systems integrators" competing in the federal government procurement arena, with established core businesses that include electronic combat systems, training and simulation systems, space systems, command- control-communication-intelligence-reconnaissance systems (C3IR), as well as systems integration.  They have several hundred contracts being performed at any one time across their four main divisions, which are controlled in turn by LMFS Group headquarters located in McLean, VA.  LMFS-Gaithersburg, MD has business areas that include several classified programs, intelligence systems, military space applications, tax and imaging systems.  LMFS-Owego, NY's business areas include avionics integration (both U.S. and international), electronic support systems, general purpose processors, and open systems integration.  LMFS-Manassas, VA includes as its established business areas submarine combat systems, undersea surveillance, technology and space products, as well as simulation and training systems.  LMFS-Rockville, MD is the home for the air traffic control business area (both U.S. and international).

	Some of the major programs (with sales of over $100M) that are being developed and fielded by LMFS today include the Close Combat Tactical Trainer (CCTT) and the Sustaining Base Information System (SBIS) for the U.S. Army; the Global Positioning System (GPS) and the Defense Messaging System (DMS) for the U.S. Air Force; the Advanced Deployable System (ADS), Light-Airmobile Multi-Purpose System (LAMPS), and the New Ship Submarine Nuclear  (NSSN) C2 for the U.S. Navy; not to mention programs for non-DoD government agencies such as upgrading the air traffic control system for the FAA, integration of an automated system for the IRS, and designing an automated material handling system for the U.S. Postal Service.

	With regards to my fellowship workplan, I was assigned at the LMFS Group headquarters staff to work under the Vice President for Programs and Technology for his Program Management and Engineering (PME) department.  This position allowed me insight into all of the corporation's business practices, as well as access into all programs and divisions across LMFS.  It also allowed me visibility to attend strategy meetings, financial and program reviews, and gave me limited contact with the corporation's executive leadership.  PME is comprised of seasoned Federal Systems employees who have a wealth of experience encompassing a myriad of programs over the years.  They are in a sense the corporation's "brain-trust" (i.e., a repository of knowledge concerning government customers, program management experience, as well as technical and financial expertise).  PME's responsibilities include providing the executive leadership an independent review and risk assessment of any proposal or program (if contract has been awarded); they develop "integrated systems development" (ISD) policies and procedures; they define and administer the "career profession programs" (i.e., their version of in-house professional development courses and individual certification); and finally, they are responsible to develop, test and implement a cost and schedule integration model and its appropriate policies.

	My personal responsibilities in this arena included assisting the PME department in "team launches", which is their method of ensuring new programs understand and are utilizing ISD in their management plans; to develop and track a military standards and specifications (MIL-STDs, MIL-SPECs) data bank (i.e., which ones are still in effect, etc.); to assist in developing a cost and schedule integration tool "business case", in order to convince corporate headquarters to fund this internal endeavor; to be part of the program control review (PCR) team that evaluates the management plans of all new programs; as well as to assist in the instruction of their resident program management and subcontract management professional development courses.

	It became a very demanding, yet totally fulfilling tour of duty.

�OBSERVATIONS



	Regarding these following observations, I will readily admit that they are my personal viewpoints gleaned from working at the corporate level, observing projects and program managers, and talking with executive management.  I cannot state emphatically that these opinions are right, only that they are my version of "ground truth".

	My first observation (and probably the most startling revelation that occurred to me during this fellowship) was that the defense industry is a very complicated and complex business.  For a large part this is due to the technical nature of their product or services provided to the customer.  However, an even greater reason for the complexity of this business is due to the level of detailed regulations that must be understood and strictly adhered to by this industry.  Not only meeting the specifications of the contract is important, but understanding the reporting and accounting procedures requires a level of sophistication that can only be accumulated after years of working with the federal government.  Another healthy observation was that this industry was staffed by total professionals, knowledgeable in their profession and dedicated to delivering the best product or service that they can for a fair price.  It must be noted, however, that a "fair price" in their lexicon means covering their costs plus a fair amount of profit.  This is sometimes hard for the military member to understand why it is that these companies can't do what they do for national security just for the "good of the country" (i.e., just what it costs).  It became evident to me early on that although these corporations have a duty to provide a "return on investment" (ROI) for their stockholders, that was not of primary importance.  I witnessed several instances where the product or service didn't meet specifications, or the schedule wasn't adhered to, or that they had overrun their targeted costs, and the corporation made it right on their resources.  I have also seen occasionally where the government customer was not happy with the product and/or service (even though the contractor had met the contract specifications, cost and schedule), and the company changed the product to what the customer now desired at no additional cost (albeit they were minor changes).  Every effort seems to be made to (1) satisfy the customer, and (2) protect their reputation with the customer and within the industry, and (3) then and only then to  make a return on their investment.

	With all that said regarding their professionalism, it is also my opinion that most defense  corporations do more "requirements analysis" than they do "operational analysis".  What I mean by this is that industry is very adept at analyzing your stated requirements in the "request for proposals" (RFPs) that are sent out for a given program, and consequently, after exhaustive analysis they can determine a solution that will meet the customer's specified requirements within the time limits articulated at hopefully the lowest cost (or close to it).  They do not necessarily meet the military's "operational requirements" for that program.  That is almost totally dependent on how good we are at defining the actual requirements for the program.  In addition, after they've been awarded the contract and met your stated requirements, there is no incentive for them to determine if their solution is doing what you NEEDED it to do (as opposed to what you STATED it had to do), unless there is additional dollars awarded.   As I'll point out later, industry needs to be brought into the problem definition early in order to help us determine the operational requirements for a given problem, in order that they can better define the "technical" requirements that will bound the solution to your operational problem.

	Additionally, in this era of declining resources (which for all intents and purposes will probably continue for some time), DoD and all the military services are fiscally constrained in the development and acquisition of new equipment and programs.  With less DoD dollars to compete for, the competition for these scarce dollars is increasing every day.  Consequently, one form of protection for the companies in this industry is to (1) expand their core businesses, and (2) get rid of some of the competition.  Therefore, we're seeing more and more buyouts, mergers, etc., within this industry.  What you may see in the foreseeable future are just a few "mega-defense corporations” with an expanded core business base to be able to compete for contracts in a variety of arenas (such as air, space, sea and land); almost becoming everything to everyone.  This in-turn, will inevitably minimize the choices for DoD and the military services regarding competitive selection.  I don't foresee it ever getting down to "sole-sourcing"  by default on a new contract proposal, however, the number of firms that will be able to compete in this downsized industry will definitely be reduced.

	This also has the added effect of increasing "risk" on contract performance.  With the competition so fierce, corporations are forced to bid at or near their "break-even" point for a contract.  They do this by taking more risk in the accomplishment of the contract (i.e., bidding an aggressive schedule or a non-mature technical solution, assuming no errors/delays and betting their management reserve).  This risk becomes acceptable if the stakes are great enough (i.e., a huge, long-term contract, an inside track on follow-on work, or if the customer has a track record of making changes).  With regards to this last point, if the customer continually makes program modifications after award of the contract, the company knows that it is basically sole-source at this point and can charge the government enough for the changes to cover their increased risk.

	My second observation is that most business practices "practiced" by industry are different from those practiced by DoD and the military services.  It is proper to note here that I'm not a qualified comptroller, but I'm talking about business practices as viewed by the common line officer.  The main point of this section is that regardless of the points that I discuss below, DoD is a "different" business than industry and therefore, not all business practices from industry could or should be applied to DoD operations.  That being said, the number one strength that industry has over DoD and the military services is that industry is very adept at "costing" (i.e., understanding the "real cost" of every process and product to include its share of infrastructure, personnel, time, etc.).  What this does is to allow them to make a very accurate prediction of what a product or service should cost them and consequently, they can better determine how to price this product or service to their customer.  This gives industry a unique advantage by allowing them to determine exactly where the "fat" lies within a product or process (or even a component of a process) in order to streamline their costs and increase their profit margin.  Interestingly enough, what they have to continually guess at is how much revenue will be generated in this program (so that they take their cost, add a marginal profit or ROI to it, and know how to price it to the government).  The government's support for a given program often wanes and consequently, the funding stream is often inconsistent (also do to the erratic whims of Congress).  They are constantly changing their pricing strategy based on the modified "buy" or re-allocated funding stream, because although they can accurately cost out a program by item, the bottom line is no matter what level you buy at there will always be a certain amount of overhead (i.e., their "burden rate").

	One costing strategy that I thought was intriguing was that this corporation made every entity in the organization a cost (and/or profit) center.  These centers (a program, division, site, business area) must stay within its allotted costs (or if a profit center, must return its assigned profit), or it must show to its higher headquarters the added value it brings to the organization for its over-allocation of resources if it can't meet its target.  When rolled up during their budget cycle, it is evident that this corporation has more of a "top-down" budgeting and "bottom-up" funding approach to financing its businesses than the approach we use in DoD which is more of a "bottom-up" budgeting and "top-down" funding methodology.  In other words, in industry once a budget has been submitted (which will include what "profit bogey" you were assigned or your "allocated costs" if not a profit center), if the corporation as a whole doesn't generate the revenue as projected, the delta between what was projected and what was received is taken at each successive corporate management layer.  However, the operating unit which is actually generating the work (or the product or the service) for the customer is fully funded (unless they were directly attributable to the reduced income or increased costs).  That is a completely different mind set than we are using to dealing with in the military services; i.e., if we get less dollars than requested (and they're general purpose funds), it is usually the lowest operating unit that has to do more (or at least status quo), on less operating dollars.

	Another interesting revelation regarding industry's business practices is their strong belief in and use of "integrated systems development" (ISD) throughout their organization.  I think that when most of us think of "integrated product teams" (IPTs), we tend to see there use in only the product research and development phases.  I was amazed that the principles of ISD permeated throughout the organization and were evident in all of their decision making processes.   They have replaced "functionally aligned" departments with "process action teams" (PATs) that are "output focused".  These PATs are comprised of representatives from every discipline which would affect or be  affected by this output and are organized over the life of the program.  They are empowered to break down services (and products) into processes, determine where the problems might lie, research and develop the best solution to these problems (or the standard to benchmark against), and then implement the solution (depending on the impact to the corporation in services, cost, etc.).  It is important to note here that although these PATs seem to scream "management by committee", in fact it is not true that all decisions are made by consensus.  It does facilitate, however, the ability to have all functions represented and contributing to a program's (or process's) effectiveness throughout its life-cycle.  Although preferable, these PATs are not necessarily collocated; in fact, most teams have members that are located around the country, but who work together through a constant communication system comprised of e-mail, VTCs, conference calls, etc. (i.e., you almost have "virtual PATs").

	This leads me to my next thought regarding industry business practices; some strategic and most operational decision making is down at a much lower level than we have usually been associated with in the military services.  With the empowerment of generally lower levels of management, headquarters staff elements are a lot smaller (i.e., they are mostly there to set policy and/or roll-up data for submission to their stockholders, the government, etc.).  However, even with the smaller corporate headquarters staff, they still provide an independent review and risk assessment of the program management plans of each new proposal prior to its submission, or each new program within 3 months of its being awarded the contract.  The interesting point about these program control review (PCR) team assessments is their underlying purpose.  This is the only visible review that a new program will receive for its first year and it is completely non- threatening.  The review team consists of headquarters senior management personnel, as well as functional personnel from each discipline and who have been successful on other programs.  They are not there to correct deficiencies in the management of the program, but rather their job is to review the program management plans of this project (i.e., the program management plan, the subcontract management plan, the risk management plan, the technical management plan, the financial management plan, etc.), and determine the viability and feasibility of these plans, as well as their probability of success.  This PCR team writes a report for executive management that basically says the program is (1) viable or not, and (2) has a high (or low) probability of success based on their plans and the resources allocated to them.  Executive management, based on this report, then determines if more resources are needed, more or different personnel are required, or more scrutiny and hands-on management is needed.  This is an interesting way of doing business and may have some applicability to our business.  This "review-only" mentality could greatly reduce our higher headquarters (MACOM, division-level) staffs.

	Another business practice that has some applicability to DoD (but not total applicability across the board,) is the idea of "outsourcing" and use of "commercial-off-the-shelf"  (COTS) products.  Presently, there is a big push by DoD in its contracts to use COTS products in the design solution of the program as much as possible, as well as for all government agencies to outsource as many of their support services as possible in order to increase efficiencies and reduce costs.  There is a lot of merit in these ideas, but as industry has already found out this is not a panacea for everyone for everything.  Although most companies in the defense industrial base see some efficiencies for their reduced resources by using these techniques, for the most part they view the mandatory utilization of these techniques as a prerequisite for winning a contract.  The bottom line is that each service outsourced or each COTS product used must be evaluated on an individual basis depending on what you're going to use and what you're going to use it for.  Several senior executives have indicated that the two biggest problems in program management are (1) managing the subcontractors (i.e., making their schedule, containing their costs, ensuring a high level of quality control), and (2) ensuring COTS products give the solution the customer has specified and is compatible (or can be interfaced) with the majority of the program's technical architecture (i.e., too often products don't live up to their advertised specifications).  Industry outsources a service or a product only if it's a non-core competency area.  They believe strongly that you must maintain your identity, so their core competencies are just that: skills or products that you're the best at, so why would you give it up.  Additionally, you must be careful what you give up in outsourcing because (1) it is harder to maintain quality, cost and schedule control; and (2) you might have to give up proprietary information in order to bring the subcontractor in line with your technical solution, and he may be your main competitor competing for the next project against you (i.e., today's partners are tomorrow's competitors).

	My last major observation, while working in industry, is that "strategic planning" by industry is thought about (and therefore acted on), differently than DoD and the military services.  We attempt to project what the future holds, figure out where we want to be in it, as well as try and determine the second and third order effects of all of our long-term decisions that we're making in the present; whereas industry is much more mid-term and short-term focused.  They are not as concerned with the far-out, long-term environment and therefore, usually do not do detailed strategic planning as far out as we do.  This is not to say that they don't care (or worry) about the future, it's just that they're not as concerned with what might be, when they have to worry about what is (or what is about to be) in order to still be around for the future.  Generally, there are three reasons why industry is more "operationally focused" than "strategically focused":  (1) They can't afford the time and personnel (which equates to dollars) to study something that may or may not affect them directly.  If they're going to put their dollars in futurist thinking anywhere, they're going to put it in research and development in order to expand their business base or stay on the leading edge of technology in their area of expertise.  And (2), since DoD is congressionally funded, if you plan too far in advance you can commit valuable resources to something that could become nothing more than "wishful thinking" (i.e., over five years out is considered just "fantasy" in the appropriated dollars game).  Finally (3), if you're a "systems integration" company (such as LMFS), you tend to wait and see where the future is going (i.e., with what products or systems), then you leverage your in-house technology and expertise to integrate those future products and /or systems (i.e., become a builder not of systems, but of systems of systems).  For example, although they believe heavily in the "information technology" revolution, they proceed very cautiously in this arena (i.e., they want the best in order to increase productivity, yet are very conscious of the marginal benefit regarding the increased value-added of this new technology for the additional expense).  Consequently, industry's strategic planning try’s to forecast short-term and mid-term DoD requirements since these have a better track record of coming to fruition than farther out "wish list" items.  Their two main thrusts in strategic planning for the future are (1) how they expand their customer base with respect to their current level of products or services, and (2) how they increase the scope and level of their products and services to their current customer base.  They tend to focus on one side of the box at a time in order to manage risk more effectively.

	Although industry might not plan as far out as DoD and the military services, another observance that has some merit for consideration in our business is how dynamic an organization most defense industry corporations are.  They are continually changing their organizational structure internally depending on the market area, program mission, or level of resources (e.g., by adding or subtracting departments, PATs, etc.), and/or externally depending on the market situation and their share of it (i.e., such as mergers, buyouts, etc.).  They have become a model of how to change oneself with the least cultural shock.  How industry is so effective at changing itself and not missing a beat is because (1) they come up with a very detailed organizational plan, to include the implementation schedule; (2) they market this plan extremely well to their workforce and their shareholders (i.e., what is happening and why, proposed changes, how it will or won't affect them, how the plan will be implemented, etc.); then (3) the plan is executed in a timely and professional fashion (letter to all employees reference new vision/goals/strategy, new corporate/department logo on everything ASAP, town hall meetings to address questions, articles in company newsletter, etc.).  Most concerns and questions are anticipated and addressed prior to the organizational change.  No attempt is made to soften the blow if bad news is necessary, other than the fact that their rationale is fully explained.

	Additionally, industry leaders seem to show a great deal of flexibility in their strategic decision making, mostly by demonstrating great managerial and financial dexterity when corrective action is required to modify their strategic framework in order to stay competitively healthy.  This sounds extraordinary when benchmarked against our own level of dexterity, until one realizes that most of this agility is due to the environment that industry operates in (i.e., one which has fewer regulatory and statutory constraints than ours does).  In other words, they have the freedom to stem the "flow of blood" and take immediate corrective action (managerial and financial) once they realize that they've made a mistake or that an assumption was wrong, etc.   DoD and the military services on the other hand, often find the decision authority taken completely away from them (especially when one of our programs becomes a source of policy debate in Congress and/or the Administration).  At this point we have no latitude except to accept whatever decision/funding level is given to us (whether or not we asked for it becomes irrelevant).

�RECOMMENDATIONS



	These aforementioned observations have prompted me to offer some recommendations for consideration by DoD and the military services.  At the onset I should make it clear that all of these recommendations are at a personal opinion-level of detail and would require much further indepth analysis prior to wholesale adoption by DoD.  In addition, I'd further point out that I have very limited knowledge of the regulatory and statutory constraints under which DoD must operate.

	However, with all that in mind it seems to me that the number one recommendation I would make to DoD and the military services is that in order to maximize efficiencies (i.e., more "bang-for-the-buck", especially in our acquisition system), we need to "partner" with industry more.  There are various ways we can work with industry better than we do presently.  One of the problems that industry experiences is that DoD (and each of the military services) continually changes the rules, whether it be in reporting requirements, military specifications and standards, or in the operational requirements that they truly desire in a program.  One way to keep industry informed would be to bring them on board earlier in the acquisition cycle in the form of life-cycle ISD teams.  These teams would be comprised of industry, the service components and user representatives, and would be involved from the beginning (i.e., requirements definition), through research and development, through IOT&E, through the fielding and maintaining (upgrade) of the program (i.e., cradle to grave).  Although there may be some concern reference unfair competitive practices regarding the advantage a company would have over its competitors if it was in on the requirements definition.  There could, in this instance, be a down-select process whereby two or three different industry representative teams would work with the user and the service component to ensure (1) the program will meet the operational need, and (2) the program is "doable" within the time frame and cost anticipated.  We sort of do this now in major "big-ticket" acquisitions such as new aircraft, ships, etc., where we have fly-off’s, etc.  However, what I propose is not just having industry compete their solution for a program, but be part of the operational requirements formulation process.   This recommendation would be beneficial to industry, as well as the military services' acquisition process.  The bottom line here is that it is difficult to do mission requirements analysis unless you've been exposed to the operational environment, and additionally, it is difficult to do full scale requirements definition unless you've been exposed to the research and development environment.  It would be extremely beneficial for DoD and the military services to include industry's participation in a sort of "combined" strategic planning seminar, where they could hear how the services view the future and what we think our operational requirements are forecasted to be.

	This partnering with industry would ultimately lead to DoD's full commitment to award contracts based on "best value" versus lowest cost.  Clearly, we must consider the technical solution, the schedule solution, as well as the cost solution in determining a contract winner.  But in addition, we must also consider the bidder's management team for the program (i.e., their management plan and principles), as well as their past performance history before we can determine the true best value for the contract.  I know that we espouse that principle right now, however, as several industry leaders have told me, "no matter how good our technical solution is or what our past performance record has been, our cost on a program bid must be within 10% (and usually less) of the lowest bidder or you just can't win".  Aligned with this concept of best value is the issue of eliminating "military specifications and standards" (MIL-SPECs/MIL-STDs).  While this is an excellent way to give industry more flexibility in their program solution design and production by allowing them to utilize "best commercial practices", it must be realized that in a lot of defense industry programs there are no applicable commercial practices to fall back on, or the equivalent commercial standard used by non-defense industry programs is not acceptable for the unique solution that is required to fulfill the military services' operational requirement.

	Another recommendation for DoD involves the adoption of some of industry's "business practices".  While not all industry business practices are applicable to our unique business in DoD, careful screening and selection of certain business practices would undoubtedly enhance the efficiencies of some of DoD's operating agencies, especially in our TDA and support organizations.  One example that clearly comes to mind would be the adoption of "business costing".  We must train our organizations to understand the "real cost" of a process or product, and not just the annual budget associated with that program.  Once we understand what our total cost per activity actually is, we will be much better able to establish a "baseline" of this cost for a given level of product or service.  Then we can "benchmark" our cost against an industry standard, determine if there is a positive or negative "delta" in our cost compared to the standard (and why).  Finally, armed with this information regarding this activity, we can then and only then develop policies and/or reallocate resources to minimize this delta (if it is negative) or increase it (if it is positive).

	An additional recommendation would be for DoD and especially the military services to orient their staffs on "output" and reduce the stovepiped functionality of most of our staffs.  While you may need a functionally-oriented "champion" at the service staff-level within each service, at a lower level a stovepipe organizational structure becomes redundant.  There is considerable merit in industry's faith in their ISD approach to doing business.  If we could develop organizational staffs that were focused on the output that they want to achieve versus their function within the organization, we might achieve (1) a better output, and (2) greater efficiencies (i.e., staffs consisting of integrated PATs aligned towards such subjects as "combat operations", "assessing and training", "acquisition and maintenance of equipment", "infrastructure and power projection", etc.).  The idea here is that everyone involved or affected by an "output" would be represented on that team.  Consequently, instead of championing a function, we would be championing a product or process.  This would enable us to market our capabilities better to all constituents (i.e., "internal" such as to our MACOMs, branches, sister services and DoD; as well as "external" such as to Congress, the Administration, the American people, etc.).

	Another recommendation would be to apply a lesson from industry on how to handle organizational change, as well as "shape" our organizational culture.  Although we in the military services think of ourselves as part of a "dynamic" organization, in actuality, we are much more dynamic in our tactical decision making and execution than we are in our approach to organizational structure.  Additionally, although our organization is undergoing continual changes recently, we really are only adding or subtracting from the same base-level organization, not re-orienting our entire organizational structure and mission.  Many corporations (to include the one I'm presently assigned to), have made complete transformations (not once, but twice or more) over a very short period of years.  Their market niche, product and basic philosophy, not to mention their organizational structure (and even site location) have been overturned with a stroke of a pen in a matter of days.  For the most part, if it is done right (which it appears to have been here at Federal Systems), then although it is far from being transparent to the employee, it is not as traumatic as you would expect and the business has yet to delay or drop a contract.  The key is that executive management must be totally involved and have a good reorganization plan (to include an implementation schedule); this plan must have the acceptance (and ownership) of all middle management layers; then it must be clearly articulated to all employees well in advance of the implementation target date; potential contentious issues must be addressed, answered, and communicated to all concerned; and once the reorganization implementation date has arrived, it must be swiftly and irrevocably executed (i.e., logo, letterhead, signs, vision statements, goals and objectives, etc.).  It must be realized that with every reorganization there will be "winners" and "losers", so honest communication is the key (valid rationale for doing it, who will lose, what the organization can expect to gain, etc.).  Executive management must be completely involved in the communication plan; there can be no "sugar coating".

	A final recommendation for DoD and all the military services is in regards to our current fascination that we've shown reference "outsourcing" or "privatization".  If you remember what I mentioned during the observations portion of the paper, I articulated that industry leaders felt that the most difficult task for program management is "subcontractor management", and this applies here as well.  If there is one lesson learned by industry regarding outsourcing, it is that less expensive or not, you should never give up (outsource) your "core competencies".  If it is critical to your business base then (1) you should be better at it than your competition, therefore bringing your subcontractor up to your level will become a quality control issue; (2) you should have benchmarked your costs and they should be roughly in line with what the subcontractor can provide, and (3) back to point 1, to get them up to your level could require you to give up propriety technical information (and remember, today's subcontractor could be tomorrow's competition).  DoD and the military services should take heed in this advice.  No matter how inviting it looks to outsource some of our functions, we must make sure that we are not giving up our core competencies (at least 100% of it) because (1) if it is a true core competency, then no one should be able to do it better, and (2) we may not get it at the level we want it when we really need it.  Outsourcing is fine for non-core competency functions and/or for supplemental (i.e., surge) capacity in our core competency functions, however, we must be careful or we could find ourselves actually paying more for a service than it originally cost us to produce.  Privatization of a service is even worse because in this case once we give it up, we lose it forever and probably will never be funded to get the service back internal.  However, there are efficiencies to be gained if the selection of functions/services for outsourcing consideration are carefully scrutinized.  Many of the services we currently provide (especially in our support, infrastructure, and quality of life areas), could easily and more efficiently be outsourced or privatized.  What this would take is some "sole-searching" by the senior leadership of the military services to determine exactly what their core competencies really are, then these must be fully resourced.

�CONCLUSIONS



	In summary, to wrap up what I've observed from this fellowship with industry and what I recommend for further study and consideration by DoD and the military services, is that in my opinion both the DoD and industry are complicated business, manned by professional, dedicated and intelligent people who are trying to do their best for our national security.  Where industry seems to have an edge is on management skills (to include resource allocation and dynamic organizational structuring).  On the other hand, DoD and the military services are extremely competent in leadership skills (to include mission accomplishment and organizational professional development).  Industry seems to be focused more on short to mid-term objectives/goals (i.e., more requirements analysis driven), whereas the military operates in that time frame, but it is much more strategically and long-term focused (i.e., operational analysis driven).  With regards to business practices, industry applies a "top-down" budgeting and bottom-up" funding approach, while DoD applies more of a "bottom-up" budgeting and "top-down" funding approach.  This difference is clearly demonstrated by industry's exemplary ability to do "costing" (i.e., to include infrastructure, personnel, resources and time), and by the military services' almost inability to do the same. Finally, industry takes a more "holistic" view of a problem/process by using ISD techniques to solve the problem and accomplish day-to-day operations (i.e., not quite decision by consensus, but senior leadership has less involvement) , whereas the military services tend to be more stovepipe functionally oriented, with each function championing its solution (which requires a strong hierarchical leadership chain to determine the best answer from among many solutions).

	With regards to this Secretary of Defense's Corporate Fellowship, I wholeheartedly endorse the continuation of this fellowship and the participation of each of the military services.  The benefits received, both individually for the officer and collectively for their respective military service, far outweigh the opportunity cost lost by allowing two officers to serve outside their normally assigned range of duties.  There are a couple of points that should be clarified prior to the initiation of next year's group of fellows.

	First of all, the corporations selected should be selected using the same criteria that they were selected by this year (i.e., corporations which have earned a reputation for insightful long-range planning, organizational innovation and adaptation).  However, these newly selected corporations must demonstrate that they have a robust and valid workplan for their fellow.  This plan must include work assignments, (i.e., from corporate down to program level), as well as a specific set of responsibilities that the fellow can implement.  Understandably, it will be very difficult for a military officer to immediately contribute to the corporation in this highly complex and complicated industrial environment.  However, there are specific skills that most officers are highly proficient in and some of these skills could be used just as readily in the corporate arena versus the military one.  In addition, the fellow should be placed at a high enough level in the corporation in order that he can witness first hand the corporate strategic planning and decision making process, yet still be involved in some of the day-to-day programmatic issues that normally occur.

	Additionally, the fellows must be selected by their respective services far enough in advance so that they can interview (in person or telephonically) with the perspective corporations, in order to match personal desires and personalities against a corporation's workplan and culture.  If the fellows are involved in the selection process of the corporation, it has much greater potential to become a tight match which will exponentially increase the value of the fellowship to the fellow and the corporation.  Services should also carefully consider what their fellow's follow-on assignment is going to be prior to the beginning of the fellowship in order for the fellow to have a direction/purpose for his fellowship observations and analysis.  Lastly, there should be a greater diversity among the types of corporations selected for participation in this fellowship in order to get the greatest cross reference of data for DoD to benchmark their business practices and strategic decision making processes against.

	The bottom line is that DoD and all the military services must continue to foster a dynamic relationship with industry at all levels in order to achieve the type of intellectual recapitalization and resource efficiencies that we must demonstrate in this continual era of fiscal constraint.  One way to accomplish this objective, in addition to what has already been mentioned previously, is through fellowship and training-with-industry programs for military officers and DoD civilians (such as this one).  These programs are imperative for the military member to truly understand and get a better feel for some of the constraints and market forces that industry operates under.  On the other hand, industry's participation in the various War Colleges and the Defense Systems Management College (DSMC), either as full time students or as participants in semi-annual conferences and symposiums, as well as inclusion into various future strategy seminars and wargaming exercises would give industry leaders a better and long overdue appreciation of the military services' unique operating environment, congressional constraints, as well as their near-term and long-term forecasted operational requirements.  As one industry executive put it, "you can't understand the nuances of operational requirements until you've witnessed them firsthand, and you can't fully define and articulate those requirements unless you've been exposed to what information and specifications are vital to the developer."  Therefore, it only makes sense that the more we are exposed to each other's environments, the better and more efficient we will become in our acquisition and fielding cycle.

	All in all, this fellowship has been a great experience for me personally and professionally, and I hope that I try and incorporate some of the ideas that I have learned while working with this corporation, even if no one else does.  Additionally, my only hope is that this corporation took away a few small tidbits regarding DoD's (and especially the U.S. Army's) values, professionalism, vision for the future, business practices, and their dedication to being quality stewards of our Nation's most precious resource, its young men and women.
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�OVERVIEW



	I worked at the  Northrop Grumman Analysis Center (NGAC) in Rosslyn VA.  The NGAC is a corporate “think tank” responsible for supporting the Corporation’s products and business strategy by analyzing issues in US defense and foreign policy, and conducting assessments of markets, industries, and competitors. The center consists of four senior analysts and two administrative assistants and is part of the corporate staff.  I worked as the fifth analyst.



	Members of the NGAC analyze and produce reports on:

future war and crisis situations that may confront the US and her allies;

warfighting concepts and doctrine;

the relationships among budgets, force structure, systems and technology;

DoD and military service organization and management;

strategies, markets and products;

mergers and acquisitions; and,

other issues that involve business strategy and public policy.



	The NGAC supports the Corporation in dealing with the government, private think tanks, and academic institutions on subjects involving national security and the defense industry. NGAC members work on DoD studies; produce “think pieces” for the Executive branch, the Congress, academia, and public policy institutes; participate in wargames; develop new ideas for Pentagon policy discussions; and, make presentations at war colleges, service academies and other educational institutions.  The affiliation of its members with Northrop Grumman are clearly established at all times, and the NGAC does not participate in these activities for compensation.  It supports the Corporation’s role as a “responsible good citizen” by bringing to the government the perspectives and ideas of industry.

	The NGAC supports the Corporation’s program managers, division management, and Advanced Technology and Development Center in analyzing, defending, and promoting current and future business.  NGAC members respond to requests for assistance from program managers, work on proposal teams, contribute to force effectiveness analyses, prepare marketing materials, draft speeches, and assist market and competitor assessments.  NGAC personnel bring to these assessments an understanding of broad trends in warfighting, the operational employment of military systems, the military capabilities most likely to enhance deterrence, the major trends in the defense industry, and the foreign policy, strategic, and doctrinal issues which shape DoD decisions on future military developments.

	The NGAC supports division staffs and Corporate Headquarters in long-range planning, business strategy, market analyses, and other functions that require assessments of defense policy, government management, and the defense industry.  It works with the Advanced Development And Planning (ADAP) organization in developing long term future business opportunities, it provides analyses for the long-range plans, and it supports the development of business strategy.  NGAC members work on corporate-wide and divisional Integrated Product Teams (IPTs), support transition teams, maintain direct one-on-one relationships with divisional colleagues, and participate in ad hoc groups formed to examine specific subjects important to Corporate Headquarters or the divisions.

	In the course of the fellowship I did some work in most of  the above areas, with the exception of marketing.  I had complete access to all corporate information, both public and proprietary.  My specific work plan at the NGAC included:



core team member of the 1995 OSD/NA innovation summer study

independent research on the decline in defense industrial base

helping to develop long range strategic planning scenarios

merger and acquisition analysis and a member of the Westinghouse transition team

coordinating the corporate presentation to the AF Low Observable Strategic Vision Assessment Study



I will discuss the most significant of my experiences in detail.

�OSD/NA SUMMER STUDY ON INNOVATION



	I was selected to be a core team member of the 1995 summer study on innovation.  My Northrop Grumman mentor was the team leader.  The core team consisted of six people, equally split between civilian and military.  They were supported by sixteen visitors, who worked with the team for several days during the study.  The visitors came from industry, academia, public policy and government institutions.

	The core team spent a week reviewing available work and historical studies of innovation, both in commercial and military organizations.  Each member conducted research and interviews with current and former members of the Department of Defense and industry.  The cases studied included contemporary cases of innovation such as the Boeing 777 and the AEGIS cruiser as well as efforts in acquisition reform and JCS vision of the battlefield.  Historical cases included development of strategic aerial bombardment, naval aviation and amphibious warfare during the 1920s and 1930s, and development of air assault operations in the 1950s and 60s.  The team’s conclusions were later compared with academic studies which examined commercial cases of innovation.

	There were four major findings from the study:



If leaders believe major innovations are needed, past successes and failures do identify action areas that help.

Major innovations demonstrate the importance of a set of common actions.  Current innovative efforts in DoD reaffirm the importance of these for the future.

The Government has created barriers to innovative behavior.

Explicit and subtle obstacles have been established that discourage certain actions which have been shown to be important to innovations.  The activities which are being (in some cases, subtly) stymied are those which would support competition as a method to spur innovation, promote critical and probing analysis, and encourage innovative thinking in general.

The Department has not provided a vision of the broad “design context” to guide innovation.

Developing and then pursuing an enduring vision is a key action in successful innovations.  There are gaps between the DoD’s stated visions and its actions to develop and pursue these.  Absent a consistency of vision, it is difficult to select between winners and losers in new ideas, or between old and new ideas.

Absent DoD leadership, the outlook is bleak for major innovations in the Revolution in Military Affairs.

Leadership is the most important action in successful innovations.  It is even more important at present because of the variety of conflicting demands on DoD, resource constraints, the need for new warfighting concepts and forces, and the potential for resistance and criticism in exploring such changes.

�STUDY OF DECLINE OF DEFENSE INDUSTRIAL BASE



	I spent considerable time researching the decline in the defense industrial base and its impact on the industry and the Department of Defense.  I interviewed individuals from the Congressional Budget Office, the Office of Technology Assessment, Business Executives for National Defense, Aerospace Industries Association, Center for Strategic and International Studies, and the Defense Budget Project.  I studied material on the defense industry from academic, government, non-government organizations, and from the defense industry itself.  I compared the decline of the defense industry with the well documented decline and resurgence of the domestic automotive industry.

	Although the industry is shrinking in response to the reduction in the defense budget, defense contractors are meeting the requirements of the Department of Defense.  Competition for contracts in most areas is fierce, despite a shrinking base of prime contractors.  Some sectors of the industry, however, have gotten too small. There is currently no competition for nuclear attack submarine construction. Construction is assigned to the two nuclear submarine shipyards to ensure they both remain in business.  This is despite a Congressional Budget Office estimate that combining the nuclear ship construction at Newport News would save the government over 3 billion dollars.  The political aspects of reducing an industrial sector to a sole source, as well as the future defense requirements in that sector, will probably prevent an industry from shrinking to below two sources.  If two is the minimum number of sources, it can be argued there is no real competition with two contractors, since each knows they must be given some amount of business to prevent a single-source industrial sector.  As an example, there are only two domestic tracked vehicle manufacturers left, limiting competition for future tracked vehicles.  The Assistant Secretary of Defense for Economic Security has instituted a number of industrial assessments, including one for tracked combat vehicles.  Their assessment is the industrial capability is not in jeopardy for the duration of the FYDP, but requires careful monitoring at the subcontractor level.

	My studies have led me to believe there are three second order consequences of the shrinking industrial base. The first is deterioration of the tacit knowledge of the skill at the worker level.  Many specialized skills in the defense industry, from design to manufacture, rely on the experience of a “craftsman”.  Reading a manual on how to perform the task is not sufficient.  Experience and practice are required to keep the worker’s skill level high enough to meet exacting production standards.  Examples of work of this type include fighter aircraft designers, welders on submarines and radar absorbent material sprayers on stealth aircraft.  The loss of task tacit knowledge can only be replaced by rebuilding the experience pool of the employees in critical jobs.

	The second consequence is the loss of technological improvement in the process or product.  When evolutionary changes are being made in industry, only those engaged in the particular activity reap the maximum advantage from the change.  Those who are not participating lose the advantage of incremental change.  Only when revolutionary or discontinuous change occurs is there an advantage to not being tied to old processes or expensive capital stock that is now obsolete.  Then the non-participant, if they can afford to reenter the industrial sector, may have an advantage over those who participated throughout.

	The third consequence is the loss of new employees in the field, both at the worker and managerial level.  For example, the trend in engineering undergraduate degrees awarded as a percentage of the total undergraduate degrees awarded has been falling steadily since 1986.  It is not difficult to assume hourly employees in the defense industry would try to seek employment in other fields as the industry draws down.  Overall the industry has lost over 1,000,000 jobs since 1987 and may lose over 700,000 more by 1999.  This decline will prevent the new workers from seeking employment in the defense industry, leading to an aging work force, and possible problems as the current workers retire.

	These consequences are being partially offset as the use of commercial-off-the-shelf (COTS) acquisition practices becomes more prevalent in the industry.  The practice is being encouraged by DoD to reduce cost.  However, as the number of prime contractors is shrinking through corporate mergers, there is a corresponding shrinkage of the subcontract supplier base. Additionally, prime contractors are incorporating “just in time” supply relationships with a much smaller group of second tier suppliers than before.  The result of the these two actions is a shrinking of the second and third tier supplier base.  COTS will somewhat offset this by allowing previously commercial-only subcontractors to bid on defense contracts.  However, the loss of defense unique suppliers is an area of the defense industrial base which needs more study.

�LONG RANGE STRATEGIC PLANNING SCENARIOS



Northrop Grumman makes extensive use of long range strategic planning scenarios patterned after Royal Dutch/Shell in the early 1970’s.  Using three scenarios allows the corporation to bracket the likely futures.  The scenarios are used by each corporate division to prepare their annual long range strategic plans.  The three scenarios suggest how the world and, particularly the business environments in which they are engaged, may change during the planning period. The scenarios are tools which help test plans for significantly stressing, but potentially unlikely future possibilities.  Corporations which have planned for the future using these methods historically have been successful when sudden discontinuous change occurs, because they have thought about how to cope prior to the change.  Shell’s management was prepared for both the oil crisis of 1973 and the worldwide oil glut of 1981 through the use of scenarios.  Northrop Grumman has incorporated scenario planning in their long range plans for only the past three years, so there is no legacy of achievement.  However, they will be better prepared for future change through these efforts.

�VISITS TO CORPORATE OPERATIONS



	I made several visits to various corporate operations.  Considerable time was spent at Northrop Grumman’s corporate headquarters in Century City, CA.  Some of the more interesting discussions I had there will be expanded below.

	I visited corporate finance and discussed the corporation’s value and how internal and external activities effect the value.  They use a mathematical model at the corporate level which allows predict impact of share value with approximately 80% accuracy.  The model is relatively simple and was developed by the corporation’s accounting firm.  They continuously track the corporation’s performance versus their competitors.

	I visited the corporate facilities manager and reviewed the facilities plans for the next five years.  They have developed a metric which measures the dollars of sales/square foot of space.  They have investigated market segments to determine an average $/sq ft and track the corporation’s progress in reducing square footage to come down to near the industry average.  This entails almost a 40% reduction in facilities over the next 5 years.

	I spent two hours in discussion with the Vice President of Engineering.  He believes the corporation, through the use of  IPTs, is turning the corner on manufacturing.  He said the engineers used to design the product, then “throw it over the fence” to the manufacturers to build it.  This is not true anymore.  He thinks the F/A-18E/F is an example of the integration of engineering and manufacturing.  He talked about being a world class supplier of aerostructures, and how the market is driving the company to greater efficiencies.  Boeing is buying aluminum structure at $140/lb.  If the Northrop Grumman can supply it at that price, great.  If not, Boeing will go to someone who can.  The corporation is the number one subcontractor to Boeing and gets first right of refusal on new projects.  He said the corporation declined to do the 777 fuselage because of all the company had going on at the time (e.g. B-2, ATF, and TSSAM, all of which are now winding down or canceled).  Today, however, if any 777 supplier should not be able to competitively produce, the corporation is ready to step in.  Northrop Grumman is in on the ground floor of the new versions of the 747, and a digitized database, which will allow more accurate production for the old versions, is coming along.  They are digitizing a section of the fuselage at a time in order to increase the accuracy of the work and reduce shimming and rework when assembled in Seattle.

�ICAF COURSE “INSIDERS VIEW OF AMERICAN INDUSTRY TODAY”



	I attended seven sessions of the Industrial College of the Armed Forces class titled “An Insider’s View of American Industry Today”.  The class brings in people from industry to discuss their business, and allows the members of the class to ask questions for much of the presentation.  I was in attendance for Northrop Grumman, BETAC, Texaco, Booz-Allen & Hamilton, GTE, General Motors, and Rockwell International.  Since the  presentations were not for attribution I will not discuss specific details from each session.  In general, each corporation was implementing some form of strategic vision plan, either in response to market forces or because of long range planning efforts.  They generally agreed more improvement needed to be made in the acquisition reform arena.  Each specifically cited core competencies which distinguished their efforts and drove their top�level corporate direction.

�WARGAMES



I participated in three wargames during the year.  All were sponsored by OSD/NA and were administered by SAIC.  I was an observer for the Navy Operational Concepts - 2020, Game III.  It was held 12-14 September 1995 at National Defense University.  This was my first exposure a wargame scenario and prepared me for my participation as a team member in the other two games.

	I was a blue team member for Future Warfare 20XX, Wargame I held November 13-16, 1995 at the Naval War College.  The scenario was based on Mike Vickers’ paper “A Concept for Theater Warfare in 2020”.  The scenario was a Large Peer Competitor (LPC), essentially the eastern half of the current China, invading the independent Siberian Republic.  They are motivated to do this to secure necessary oil reserves and to deny the US a strategic foothold on its northern flank.  The US has considerable economic interest in the region through major investments made by US oil companies.

	We were tasked to execute Phase 2 of a five phase campaign plan.  We were tasked to destroy LPC sea denial and long range strike forces and establish indirect land control around two major cities.  We also had to destroy close combat forces around two other cities.

	After the phase was played, both blue teams and the red team believed they had achieved their goals.  It was entirely possible to do so since the goals of blue and red were not mutually exclusive.  The red team relied on their preponderance of cruise missiles, and put them in “holding patterns” while waiting for reconnaissance systems to find targets.  They had also planned on arming the LPC nationals residing in Siberia and disarming the natives.  They adopted the long standing Chinese philosophy of winning a war of attrition by sheer mass of personnel.  They also took advantage of their shorter lines of communications.

	We on the blue side were severely constrained by the logistics.  Although our side had stealthy fighter, theater bombers, strategic bombers and airlifters, it was difficult to get ground troops in place to fight the close combat battle.  Our 400 stealthy airlifters were insufficient to move as rapidly as we required.  We used air, space, and sea power (all submersible: NSSN, cruise missile arsenal ships and electro-magnetic gun arsenal ships) to provide precision fires for the limited troops on the ground.  Our ground forces were extremely mobile and lethal, massing fires yet avoiding massing personnel which would create a targetable footprint.  We placed fewer than 7,000 personnel on the ground in theater.

	A great debate occurred over the definition of close combat and indirect land control.  Both of these terms were used in our CINC’s campaign plan.  Mike Vickers stated he used the term close combat to force the blue teams to put personnel on the ground, vice just shooting LRPS assets.  Our team ended up defining close combat as “kill or be killed”.  This definition eschews type of weapon, range, time or surveillance asset used.  Another way to look at it is one degree of freedom of action.

	We defined indirect land control as controlling enough of the regimes (air, land, sea, space and information) that the adversary only can move if you allow him to.  We estimated with our degree of stealthiness and our ISR space assets we could prevent the LPC from moving in Siberia without putting forces on the ground to physically impede them.

	SAIC held a Future Warfare 20XX Aerospace Issues Workshop prior to Wargame II, in May.  Wargame II emphasized aerospace aspects of future war and the workshop was a forum to develop advanced concepts prior to the game itself.  The workshop began with an overview briefing by Mike Vickers describing the a vision of aerospace operations.  The attendees were then broken up into three working groups: air mobility, strike and control/denial. Each group had specific questions to answer by the end of the first day.  At the end of the day each group outbriefed their results.  

	On the second day we met again in our groups with a generic set of questions common to all groups.  Essentially, they asked that we review our proposed employment concepts and organization, proposing changes based on the knowledge of the other groups ideas.  There turned out to be a lot of common ground between the three groups, so not many changes were proposed.  Of particular interest is the prominent role spaced-based ground attack systems played in our trade study.

	Future 20XX Wargame II, was held May 21-23, 1996 at Carlisle Barracks. I was the Blue Team 1 leader.  Unlike the previous game, we were allowed to move forces prior to the LPC crossing the border into Siberia.  Prepositioning forces and supplies, in my opinion, gave the blue team enough advantage to allow blue to have a chance at winning the war.  Otherwise, the LPC was able to establish themselves in theater and “dig in”, making removing them an extremely tenuous proposition.

	The red team was an equal of the blue team in space capability, including space-to-space, space-to-ground, and ground-to-space weapons; and after the first move of the game, had more surviving space assets than the blue team.  Their ability to control the space war put significant stress on our sophisticated ISR system.  The general conclusion of our team was weaponizing space by an adversary would make future warfare very difficult to conduct.  We needed either an overwhelming superiority in space weapons, or should work to maintain space as a weapon-free medium.

�AF LOW OBSERVABLE STRATEGIC VISION ASSESSMENT STUDY



	I coordinated the response of the corporation to the Air Force Low Observable Strategic Vision Assessment panel.  My role was to ensure four different groups within the corporation, located in Los Angeles, Baltimore, Long Island and Washington, DC answered the questions proposed in the AF letter setting up the briefing.  This involved several video conference calls, and continuous effort to ensure a future vision, and not a marketing strategy was presented.  Feedback from the AF panel regarding the Northrop Grumman presentation was extremely positive.

�OSD/NA QUESTIONS TO BE ADDRESSED BY CORPORATE FELLOWS



1.	Where does this corporation see information and other technologies taking them, and their industry, over the next 10 years or so?



		Northrop Grumman sees their future in the defense industry as a systems 	integration company, not a platform company.  The acquisition of Vought, 	Grumman and Westinghouse has brought systems integration and 	surveillance/precision strike to the corporate forefront.  As an example of this 	change, military aircraft sales have dropped from greater than 75 percent of net 	income in 1993 to an estimated 35 percent or less in the year 2000.  	Surveillance/Precision Strike, Advanced Battle Management, and Information 	Warfare are the three corporate strategic thrusts for the future.



2.	How does the corporation plan for, and manage uncertainty; challenge assumptions about industry; shape the future environment?



		The corporation manages uncertainty by the use of scenario planning.  	These significantly  stressing futures allow them to plan for a future industry 	environment which may be radically different than the one they work in today.



3.	Does the corporation want to reshape their industry; create entirely new ones?  Does it want to transform the industry and not just the organization?



		From the corporate leadership on down the corporation strives to be 	“world class” in everything they do.  They have merged with and acquired others 	in the industry in order to survive as a defense contractor.  Their small size, 	relative to Boeing, Lockheed Martin and McDonnell Douglas prevent them from 	transforming the industry in any significant way.



4.	How does the corporation build on competencies that go across and transcend corporate business units?



		They run the corporation through Integrated Product Teams. The senior 	IPT, consists of the five division General Managers, and defines all the business 	areas for the company.  Integrated Product Teams cross divisional lines to bring 	the required expertise to each product.  JSTARs production, for example, is 	headed by the Electronic and Systems Integration Division.  Military Aircraft 	Systems Division, part of the IPT, provide the refurbished 707 aircraft.

		All business decisions are made in relationship to core competencies. Core 	competencies, supported by corporate centers of excellence, direct the investment 	strategy.  If the corporation lacks expertise needed to compete for business, they 	team with, or acquire someone who has world class competency in the field.



5.	What have been the major operational and organizational trends underway in this corporation(and industry) and what processes and structures might we expect in a decade or so?  E.g., is it moving from a hierarchy of functions to a network of integrated teams?



		Two major trends dominate the major aircraft manufacturers.  The first is 	mergers to expand the breadth of corporate expertise.  Northrop buying 	Grumman, Vought, and Westinghouse Electronic Systems is an example of this.  	The second is the use of teaming arrangements to reduce risk and cost among 	individual companies bidding for major contracts.  The team of McDonnell 	Douglas, Northrop Grumman and British Aerospace bidding on the Joint Strike 	Fighter represents this trend.  Though IPTs tend to work as flat organizations, the 	industry is still predominantly hierarchical, and will probably remain that way for 	the future.



6.	What are the corporation’s strategic measures of effectiveness; what are they for the industry?  Is an entirely new industry being formed; are the boundaries between industries being redrawn?



		The top level corporate measure of effectiveness is shareholder value as 	reflected in common stock performance.  This is the standard throughout the 	industry.  For example, the stock performance is tracked and transmitted by e-mail 	to my desk twice a day.  The company wide incentive system for senior 	executives is based on cash management and debt reduction.  The corporate bonus 	system is tied to these measures.

		The aerospace industry as a whole is diversifying as a reflection of 	decreased defense budgets, decreased emphasis on platforms and the increased 	emphasis on command, control, communications, computers and information.  	Each major aerospace contractor is positioning themselves to be a one stop 	shopping location for any defense needs.



7.  How does this corporation gain insights into the future; get to the future first, preempting others?



		Northrop Grumman continually analyzes their strategic position among 	the major defense contractors, and is ready to acquire or divest parts of the 	operation to ensure viability of the company as a 21st century defense contractor.  	Much of the insights to the future are generated out of the office I worked in, 	through thorough analysis, participation in studies and wargames.  For example, 	one person in my office is a member of the Air Force Strategic Air Warfare Study, 	another a member of “The Army After Next” study.  Their continued participation 	in projects such as these leads to incorporation of advanced concepts into the 	corporate planning process.



8.	How does the corporation strive to unlearn the past; to think 10-30 years in the future?



		Much of the unlearning of the past is done through after action reviews of 	corporate successes and failures.  Additionally, before proposals are submitted 	they are reviewed by a “red team” which uses past experience to judge future 	success.  I believe the corporation as a whole has a difficult time focusing on the 	long term future.  Their general focus is, appropriately, on the day to day running 	of the company and ensuring the continued health of existing programs.  From 	that perspective, they look for follow-on programs which relate directly to current 	work.  Only a few members of the corporation, senior executives, and the long 	range planners at corporate headquarters and in each division look out to the long 	term future.  Members of the Advanced Technology and Development Center 	focus on long term business development opportunities and future products.



9.	How does the corporation capture and exploit the foresight which exists throughout the corporation; imagine non-existent products and services?



		The leading edge of the Corporation is the Advanced Technology and 	Development Center.  This small group of approximately 600 personnel, represent 	every division in the corporation and seek new business opportunities, in both 	traditional and nontraditional business areas.  Once a project develops into a 	product, they transition the effort into the appropriate division which will produce 	it.



10.	How does the corporation deal with fundamental and discontinuous change -- technical, demographic, regulatory, social, political?



		Northrop Grumman truly makes an effort to plan for discontinuous change 	through the use of corporate planning scenarios.  Though their effort is in its 	infancy, just three years young, the long range strategic plans are starting to 	improve based on the perspective the scenarios provide.

�RECOMMENDATIONS FOR THE DEPARTMENT OF DEFENSE



	A major finding of the Net Assessment summer study on innovation was the lack of a DoD broad design context to guide innovation.  Potential major new operational concepts such as information warfare, dominant battlefield awareness, long range precision strike and dominating maneuver are now emerging. Without a vision from DoD which would enable military organizations to filter these ideas, identify the highest priority and more broadly applicable ones, and conduct further research and development, a future RMA in the US may stagnate.  Implementing Joint Vision 2010 is the starting point, but difficult, specific tradeoffs will have to be made in a fiscally constrained future.

	Northrop Grumman uses planning scenarios as described in “Art of the Long View”, by Peter Schwartz.  These scenarios force the divisions to think about potentially unlikely, but significantly stressing future scenarios.  For example, the corporate downside scenario includes a $215 billion Defense budget in 2003 in constant year dollars, and includes cancellation of one TACAIR program, a JSTARS stretch, cancellation of future 747 derivatives, and no funding for the arsenal ship.  Each division uses this downside scenario to plan for the impact of these changes within their business areas.  Three scenarios are used which bound the likely future possibilities.  By planning for discontinuous change, the divisions are better prepared if it does occur.  If DoD takes a similar long range discontinuous look beyond the FYDP, it will help to identify capabilities which we must retain, or perhaps more importantly, gain, to accomplish our future missions.

	In studying the decline in the defense industrial base, a disturbing trend is emerging.  Prime contractors are merging to maintain competitive advantage in a shrinking business market. They are also incorporating “just in time” supply relationships with a small group of second tier contractors.  The result of the these two actions is shrinking the second and third tier supplier base.  Commercial-off-the-shelf will partially offset this, but the loss of defense unique suppliers needs more study. 

	Finally, though everyone in the industry supports acquisition reform, they see program stability as the true source of savings.  Norm Augustine mentioned at a luncheon the corporate fellows attended that the cost change paperwork at a recent F-22 program review stacked up to a pile 14 feet high.  He was paying employees to change cost estimates as a result of a slip in schedule, rather than paying them to work towards completion of the program.  The 3 to 1 rule is often cited in industry: it costs three dollars in the outyears for every dollar taken out in the current year.  Continuity of program schedules should be the highest priority for Defense Department cost savings.

�SUMMARY



	The value of this year is difficult to summarize.  Spending a year in an office intimately involved with analysis and planning for the future of a major defense contractor has been an invaluable educational experience.  More important to me than the day to day operations, has been the opportunity to discuss the future of the nation, the military, and the revolution in military affairs with some of the greatest experts in the country.  Fortunately for me, several of these great minds worked in the office with me, and I was able to interact with them on a daily basis.  This opportunity, above all the others afforded to me this year, was truly priceless.
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	Commander Straub participated in the Secretary of Defense Corporate Fellowship Program from August 1995 through May 1996.  In order to provide the author with in-depth knowledge of the information technology industry, she was positioned with Oracle Corporation, Government Division, headquartered in Herndon, Virginia.  The following paper is based on nine months of observations.

� CONTINUAL CHANGE



	Knowledge-based technologies have opened the door to global markets.  Today’s organizations are no longer constrained by space and time; people work in all regions of the world at all hours.  Building global operations that span geographical, cultural, and temporal boundaries is changing the very nature of the organization.  The business process itself is continually changing.  For example, regional competition is now global competition.  Vertical integrated supply chains have moved to the “best of breed” suppliers, and customer service has moved to a much higher tier.

	Business rules are constantly changing which means customers run up against problems with their current information systems (legacy systems).  Just when they think they have changed their business process sufficiently they discover that their legacy systems do not support them and that they require a very different information system.  The customer is discovering that they cannot change their legacy system as fast as the business rules are changing and are therefore unable to implement the change required; by the time the information system is changed, the business rules have changed again.  This business process is analogous to the military today.  Changes in global politics and technologies, or business rules, require a different approach to contend with a potential superpower to a regional power.  The military’s legacy systems from information technologies, to structures, to policy and doctrine will require a flexible, cooperative, and integrated structure to keep pace with changing circumstances.
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	The supplier side of industry has gone through much the same evolution as the customer.  The vertical industry, where two or three companies once provided a total solution, has been deaggregated into a fully open world.  For example, Boeing, IBM, and Digital each had six or seven layers of structure and provided a customer with a complete solution package.  The customer only had to deal with one company for design, implementation, maintenance and in some cases operation of their information architecture.  Today, that vertical industry is dead.  It is the movement to open systems that is feeding the growth in the supplier industry.

	Customers today prefer to choose the “best of breed” technology among operating system vendors, application vendors, database vendors, and right on up the information stack.

	































Customers want a single point of accountability to address issues that arise and also demand the flexibility of open systems and choice of vendors.  This flies in the face of having multiple vendors.  The drawback here is that many vendors are putting together single systems that may lead to less reliability and response from one particular vendor, which is a dramatic change from the previous vertically integrated world of Boeing, IBM, and Digital.

	This “best of both worlds” demand by the customer will lead the market to integrate these two models.  For this to happen there will be, more than likely, a great deal of consolidation in the information technology business.  Instead of 50 different hardware players there might be five, six or eight.  Instead of 20 different operating systems, there might be three or five.  Instead of 20 database vendors you might have three.  The customer will see fewer layers and fewer players.

	As business rules have changed to address global competition, business units have become empowered to drive change within organizations.  Enterprise workgroups are emerging to support this empowerment and their growth is being fueled by the growing interconnectivity of databases across the enterprise.  In many organizations, the emphasis has shifted away from individuals dedicated to specific tasks toward groups working together on projects.  Teams may frequently reconfigure, and workgroups may link individuals who are physically separated, communicating and collaborating from a distance.  Subsequently, the demand for information by smaller groups of users within an enterprise has risen dramatically.  This emerging market is supported by the following data:  local area network (LAN) databases connected to enterprise databases are projected to triple, from 10% currently to 36% in 1997; desktop databases connected  to server databases will also more than triple, from 8% currently to 27% in 1997.2 

	The market for workgroup database solutions changes in response to key variables and trends, factors that shape the direction and success of organizations.  Competitive challenges such as internal personnel and customer demands for knowledge, cycle times, and program development will lead organizations to use information technology as a key component of competitive strategy.  Collaborative computing technology will emerge to support mobile computing with organizations downsizing and in some areas expanding, globalizing, and creating geographically dispersed divisions.  This trend toward mobile and collaborative method of operations will lead to decentralized operations and decision-making.  This in turn will require deviation from the traditional command-and-control style management to matrixed and decentralized business processes.



From a network-based computing architecture standpoint, the workgroup has  become the crossroads of information in the enterprise.



	The focus of the next generation of software applications will be on user-centric technologies.  Information systems (IS) organizations face a major challenge in building smaller applications, tailored specifically to the needs of a particular workgroup.  They must implement an architecture that blends user-centric ease-of-use with data center transactional volume and data integrity.  The end-users in workgroups need easy to use applications that provide flexible mechanisms to gain access to corporate information in order to meet the decision-making demands they face.

�TO BE COMPETITIVE



	For a global company to  be successful and remain competitive the nature of the organization must change.  Corporations must identify, cultivate, and exploit the core competencies that make growth possible  -- they must rethink the concept of the corporation itself.  A shift to global operations cannot be addressed by incremental steps, but requires a more fundamental shift in an organization’s essence.  Temporary teams, forward deployed, operating in a far-reaching network of suppliers and customers cannot operate effectively in a traditional command-and-control functional hierarchy.  Incremental approaches to provide support to such global structures demand a confrontation with continual change.

	At  one time a corporation could simply sell its business products to a particular market and move on.  However, customers and markets are constantly changing, forcing corporations to invent new markets, quickly enter emerging markets, or dramatically shift patterns of customer choice in established markets.  The critical task for management is to create an organization capable of infusing products with irresistible functionality or, create products that customers need but have not yet imagined.

	Oracle Corporation is one such company that is building on core competencies and is positioning itself quite well for future markets.  Products are based around Oracle’s technical core competency and a vision and strategy are in place to support it.  What makes Oracle successful could very well be its second core competency --  its delivery of value through its workforce.

�ORACLE CORPORATION



	Oracle Corporation, a $3 billion company with headquarters in Redwood Shores, California, is the world’s largest supplier of software for information management, and the world’s second largest software company.  Oracle develops and markets software products for database management; tools for enterprise-wide applications; and packaged client/server solutions for business operations.
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	Oracle software runs on personal digital assistants, set-top devices, PCs, workstations, minicomputers, mainframes, symmetric multiprocessing and massively parallel processing computers.  The company offers its products, along with related consulting, education and support services in more than 93 countries.  Revenue for Q4  FY95 was $1 billion with revenue since 1986 shown below:3



	Oracle’s revenues rose to almost $3 billion in FY95 while profits reached just under $450 million.  License revenues grew 46% and service revenues climbed 54%.  Oracle has become a $3 billion company by growing at a rate of almost 50 percent in 1995.  Oracle is a large, fast growing firm - performance such as this is uncommon.

	Oracle’s family of database, networking and gateway products enables corporations to access any data, on any server, over any network, to any client device.  The heart of the company’s product line is the Oracle7 database, which organizes, stores, and provides access to any form of data and it can manage diverse types of data from structured, to unstructured, to stream.   Oracle7 spans the enterprise—from personal computing and workgroups to enterprise systems and public networks.  Oracle7 is more than just the world’s most powerful relational database.  It can automatically index and summarize unstructured text such as a news article, store and play multi-streams of CD-quality audio and TV-quality video over networks, as well as store any type of traditional row and column information.  Oracle7 has advanced capabilities that are transparent to the end user such as distributing and replicating data to multiple systems, utilizing all available central processing unit (CPU) resources, and providing access to a database when the initial CPU has failed.  Oracle7 is also certified by the U.S. government as “trusted” to manage classified information.

	Database technology is the heart of Oracle products, yet it is not their sole product.  Application development tools such as Designer/2000 offer the capability to model from high-level business processes to detailed workflows.  Developer/2000 can generate forms, reports, and graphics based on models created with Designer/2000.  Oracle Power Objects offers a fast object-oriented language to programmers and Media Objects offers design of multi-media applications such as authoring CD-ROMs.  In addition to application development tools, ad hoc query and analysis tools, such as Discoverer/2000 enables end-users to access and analyze their enterprise data  without having to know Structured Query Language (SQL).

	Extending out from the core database Oracle offers application products that support financial, manufacturing, distribution, and human resource areas.  The final quarter of FY95 saw a jump of 115% in the sale of Oracle Applications, making it their fastest growing product line. 

	To ensure success in the multimedia arena, Oracle has established The Emerging Technologies Consulting Group which offers systems integration services for interactive television deployments and corporate multimedia applications.  The Oracle Set-Top Alliance, formed In 1994, is composed of  more than 60 leaders in the emerging interactive television industry.  To expedite the delivery of interactive television to consumers, these manufacturers of consumer electronics products, computers, games software and set-top components exchange information on a wide variety of technology and business issues.

	Oracle is one of the largest software consulting firms in the world, offering a broad range of consulting, education, systems integration and support services.  Oracle has more than 3,000 consultants worldwide; more than 100 courses at approximately 90 education centers worldwide; and more than 50,000 supported customer contacts.  FY95 consulting and education revenues were $710 million and FY95 support revenues were $585 million.  Oracle’s consulting revenues rank 4th in the world behind IBM, Andersen and Computer Sciences Corporation.

�ORACLE VISION



	Organizations are evolving to work faster, smarter, and more productively.  In response, IS departments around the world are seeking the best ways to respond to these global organizational demands—to distribute data and decision-making across the enterprise through interconnectivity of databases.  Specifically, migration of information from the data center to the desktop is driving the demand for individual and workgroup access to enterprise-wide information.  This trend is creating a market for increasingly powerful tools to support the decentralized control of data on the desktop, and data on workgroup local area networks (LANs).

	As evidenced by Oracle’s product line they view the next generation of computing applications being driven from—and created for – functional groups and individuals outside the data center empowered to respond to the fast changing business environment.  To take advantage of this emerging market, Oracle looks to field the industry’s most powerful and efficient architecture for integrating databases.
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�THE ORACLE WORKGROUP VISION IS:
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            ORACLE ANYWHERE

In addition to viewing the marketplace as an arena from which to launch core competencies, Oracle intends to create a market niche as an Enabler of solutions; to enable the customer to offer their end-client a new service.  In other words, Oracle intends to drive the business process for an industry.  For example, the Oracle Media Server is in place at Bell Atlantic today.  It is in actuality a video server that is combined with Oracle network software and Oracle Media Objects.  Bell Atlantic now has the capability to write applications on top of Oracle software such that they can offer their end-clients another service.  This is one example of changing a business process.  To be successful at this Oracle must:



	--  Create and field the “best of breed” products meaning each product 			     must be the best when standing alone against competitors.  This is 			     extremely important because it is anticipated that in the future only 			     20% of the market will buy from a single vendor for a total solution 		    	     (applications, hardware, database, tools and consulting).



	--  Provide integrated services and support which constitute more than an 			     “800”  number.  The definition for mission critical applications support 		     means one hour turnaround and not one day turnaround.



	--  Partner with world class corporations.  They must establish and nurture 			     long term partner relationships in the areas of consulting, integration, 			     and hardware.



	Oracle knows that no single vendor can identify, develop and deploy all of the tools and applications that produce the best choices for all industries worldwide.  Therefore, Oracle established the Business Alliance Programme (BAP).  Oracle’s Business Alliance Programme is comprised of the world’s leading information technology companies with more than 5,000 participants around the world.  Through the Business Alliance Programme, Partners and Oracle work together to offer mutually reinforcing products and services that expand markets and lead to greater business success for all.  The program includes companies from key segments of the information technology industry, including software developers, hardware vendors, distributors and resellers, consultants, and systems integrators.  The Business Alliance Programme is composed of five strategic alliances:  Platform Alliance, Open Software Alliance, Distributor Alliance, Education Alliance, and the Professional Services Alliance.





Platform Alliance



	This alliance program includes major hardware manufacturers and operating system providers.  Oracle develops integrated database, tools and applications solutions jointly with these industry influencers that deliver best performance across multiple architectures and operating systems.  Oracle and its platform alliance members also implement integrated marketing and sales relationships.





Open Software Alliance



	Oracle Application Providers develop vertical and cross-industry software applications that use Oracle technologies directly as part of the application.  These Partners typically resell or sublicense

	Oracle database, tools and other products are available to customers as part of their normal business operations.  Oracle Applications Providers add value by providing solutions and expertise in industries (such as financial services, retail, telecommunications) or horizontal applications (such as sales automation).





Distributor Alliance



	This program primarily focuses on the client/server, database and tools market segments.  These value-added distributors (VADs) have dedicated resources to provide systems integration expertise and a wide variety of technical, marketing and support services to Oracle resellers.





Education Alliance



	Oracle’s Education Alliance program offers BAP Partners a variety of options for participating in the education business.  Partners may resell media-based training products and Oracle Education training units, and -- once accredited -- may teach select Oracle courses.  The program is designed for commercial and corporate developers, value added resellers, technical service providers, and systems integrators.

	Oracle’s strategy is to build relationships with companies to create a wide range of products and services that enhance or complement Oracle’s products  The expanded list of offerings provides greater opportunity to produce well-designed solutions that tightly fit mutual customers’ needs, thus giving a competitive advantage to both Oracle and its BAP members.







Professional Services Alliance



	The Professional Services Alliance is composed of three different groups of providers.  The Global Services Providers include the “Big 6” consulting companies and global systems integration partners.  On a worldwide basis these Partners provide a comprehensive range of services including business technology and solutions consulting.

	Systems Integrators provide network services, consulting, applications, platform systems, and project management.  Systems Integrators work on a national or regional basis, and typically have vertical expertise in a particular industry.

	The Independent Oracle Consultants Alliance (IOCA) is a select group of independent consultants who have a significant depth of Oracle experience in specific areas.  They provide services to assist with the design, integration, installation, tuning and support of Oracle technologies across multiple platforms and industries.

	Oracle offers several Technology Initiative programs to its Business Alliance Programme members.  These initiatives are unique programs that assist third-party companies to provide products and services that complement Oracle’s products in a particular technology area.  The objective of these initiatives is to create a broad selection of high quality products from Oracle’s Alliance Partners that, when combined, provide a robust solution for Oracle users.  Participating Partners attend confidential technical briefings explaining Oracle’s products and directions, receive advanced pre-release software and APIs, and participate in joint marketing activities to educate end-users about these Oracle/BAP Partner solutions.

	The Systems Management Tools Initiative (SMTI) was created so that Oracle could work with leading systems management tools vendors to offer an extensive selection of administrative products tailored specifically to open and heterogeneous environments.  These alliances of expertise and experience give migrating organizations the support and tools they need to implement larger-scale systems.

	Through the Cooperative Applications Initiative (CAI), Oracle teams with leading third-party Partners to make available to end-users an extensive selection of software that can be integrated with Oracle Applications.  The open interface architecture of Oracle Applications is specifically designed to allow the seamless integration of third-party solutions with no additional programming.

	As more organizations seek to exploit their wealth of operational data, there is a growing need for specialized tools designed to quickly and efficiently extract, transform, analyze, and process this data.  Believing that no single software vendor can provide a comprehensive set of warehouse tools, Oracle created the Warehouse Technology Initiative (WTI) to foster close working relationships between Oracle and data warehouse technology vendors.  WTI offers warehouse product vendors an opportunity to partner their technology with Oracle’s database technology.4

�ORACLE STRATEGY



	The strategy behind Oracle’s products and alliances is helpful in understanding the changing basis for global leadership.  Oracle was founded in 1977 and today holds the dominant market share within the centralized data center and is known as “the” database company.  The first commercial relational database was shipped by Oracle in 1979.  This was the first in a series of radical steps, by CEO Larry J. Ellison, that would change the direction of the software and hardware industries.  During the past seventeen years, Mr. Ellison has been a major player in the industry transition to open systems.  He also led the fight for standard tools, and shipped the first commercial products employing SQL, which has become the standard for information management around the world.

	In 1994, Oracle made history again by introducing and deploying products that enable the delivery of “on-demand” services envisioned as part of the emerging information highway.  Bell Atlantic, BellSouth, and US WEST are among the companies who will use the Oracle Media Server to deliver interactive services to homes, businesses, and schools.

	Oracle holds dominant market share within the centralized data center.  However, this is not the case for workgroup products.  In this market, IS groups may see competitors like Microsoft, IBM, or Sybase as the providers of choice.

	To some extent, many have been influenced by Microsoft’s ownership role on the desktop, which is enabling Microsoft to drive the marketplace vision.  As more end-users demand more workgroup-based capabilities, they also expect to leverage desktop tools and familiar environments, such as Windows NT.
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	Oracle of the early 90’s was a company that focused on database software alone. Today, Oracle is known as a data management company. 

	By the year 2000, Oracle envisions itself to be a more balanced software and services company by transitioning through the integration of consulting, support, training services, and alliances with thousands of Partners, to a firm capable of enabling solutions for their clients.  Oracle will still be viewed as a database company, however, they intend to change the definition of “database” dramatically.  In order to accomplish this, Oracle is placing more attention to partnerships that provide software and services to comprise a total solution for their clients.  They do not want to “sell” solutions, but in the future will offer enough of the building blocks (software, services, and Partners) that Oracle will be a leading “solution enabler.”

	In support of this strategic concept, they are expanding development in text, image, and video storage and management.  They are looking to lead in the field of scalability, replication, distributed computing, and Internet-based messaging and document interchange.

	Oracle looks to continue its 30% growth rate through leading the worldwide transition to networked computing.  The growth of communications bandwidth will facilitate Oracle as the leader in distributed computing.  In order to facilitate this, Oracle sees three trends that must occur to sustain a 30% growth rate:  continuously field innovative software products; keep hiring and training people to develop, market, and sell; nurture the Business Alliance Programme so that Oracle becomes the standard development platform for their future applications.

	In keeping with their strategy, Oracle recently formed the New Media Alliance Programme, a comprehensive developer support program dedicated to serving the technical and business requirements of the interactive multimedia community and is an extension of the Oracle Business Alliance Programme.  The 200+ member companies of the newly formed Programme represent the full spectrum of multimedia industry segments, including telecommunications, cable services, content and multimedia application developers, corporate multimedia developers, digital set-top devices, authoring tools, video and applications servers, desktop servers, network switching equipment, systems integration, electronic payment, on-line financial services, home automation and education.

	Oracle’s major competitor in the desktop and workgroup environment is Microsoft.  Both companies are addressing the three-tiered client/server world, but from different market segments.  In the personal and workgroup/LAN marketplace, Microsoft plans to offer an integrated solution with applications, operating systems, database and messaging.  Oracle is doing the same, however they are launching from their server competency rather than from the desktop.  Oracle believes their scalability and performance per server, and the large number of distributed servers they can accommodate, will constitute a big advantage over Microsoft’s current position.  Oracle contends that clients will be able to buy the same technology template in their enterprise, workgroup, and desktop applications; thus providing them with a tremendous advantage over integration at the workgroup level.  Oracle will continue to raise the bar with scalability beyond any of their competitors, and provide high-end capabilities through-out the enterprise, thus allowing them to use their enterprise leadership to compete in the workgroup space.

	Oracle is focusing heavily on multi-media, workgroups, and applications.  A combination which allows clients to manage all of their information needs.

	Oracle has articulated a strategic intent to exploit the convergence of desktop computing and the envisioned services of the information highway—to be the world leader in information management for the enterprise; to position the company at the top of the information stack.  Oracle has recognized that success depends on acquiring competencies built around their already established core product—the Oracle7  database.  In addition, Oracle has adopted their measure of effectiveness to be based on their client’s results.  In line with their strategic architecture, Oracle has entered into many business alliances aimed at building competencies rapidly and at a low cost.  Today, an organizational architecture is emerging that cuts across individual business units to create lines of business for services and support and provide integration into specific vertical industries to support their market strategy.





ORGANIZATIONAL STRUCTURE 



	Oracle is basically a geographically organized company.  It has moved from being a company that was 93 entities in 93 separate countries all doing their own thing to having a global structure that works from the same model and thinks globally.  Oracle’s future structure will focus on vertical industries that are global in nature, such as the Telephone, Banking, Pharmaceutical, and Gas industries.  For example, to create the Telephone vertical, the top 500 accounts would be pulled from the geographic divisions and combined with Sales, Consulting, and Partners, in the same business, and this combined entity would be managed as a separate business vertical.  This approach to the organizational structure largely ignores geography and the geographical support structure will serve the smaller clients in the market or ones that do not fit into a separate industry.

	In support of the vertical industry concept, the Industry Applications Division was recently formed which represents an important step in Oracle’s drive for dominance in the applications marketplace.  This new division will complement the Vertical Markets Group and will build upon the Applications Division.

	The Applications Division builds and markets “horizontal” applications products such as Oracle Financials, Oracle Manufacturing, and Oracle Human Resources—those that are generic to all industries.  The goal of the Industry Applications Division is to build and market these vertical applications.  Oracle will provide applications for specific vertical industries by combining server, tools and horizontal applications products with industry-specific functional capabilities.  The measure of effectiveness will be dominant share in each targeted industry.  Five vertical industries are targeted for specific applications:  Public Sector (Federal, State/Local, Higher Education financial products; Energy (Oil/Gas, Environmental, Health and Safety); Consumer Packaged Goods; Automotive; and Banking.

	The Vertical Markets Group is responsible for conceiving new industry initiatives.  It defines the business solution coverage needed to support a new industry, obtains approval from Oracle’s Executive Committee, and establishes partnerships as needed.  The vertical and horizontal applications divisions will assist in evaluating the fit of potential partners and will identify execution issues up front.  After an industry initiative is approved, the Industry Applications Division, or the Applications Division, will assume ownership of the application products for that industry to drive them to delivery.

	This model will evolve over the next two to four years with one or two industries to be established in 1996.

	Oracle believes that this direction will allow the company to focus on:



		--  Client problems.



		--  Understanding and speaking the clients language and it will create 	  		     consultants who truly understand the value added cost structure of that 			     business.



		--  Bringing solution suites (partners and integration) to that business 			     which will provide innovative business solutions which in turn will 			     drive the client’s business 	process to be more innovative.



	The long term objective is to have Oracle software technology drive the business process for an industry.

	In support of creating vertical markets to serve specific industries, Oracle unveiled its organizational direction in November 1995 which is designed to focus resources on customers; speed product time to market; improve license sales; and facilitate greater market coverage.  Three key components of Oracle’s new organizational direction are defined as lines of business (LOBs), geographic structure, and support functions.

	The worldwide LOBs to be formed are Consulting, Support, Education, and License Sales.  The objective of the LOBs is to make it easier for the customer to buy from Oracle and to be able to sell the breadth of Oracle products.  LOBs provide sales organizations with value added services that differentiate Oracle from competitors.  By creating LOBs, Oracle hopes to maintain consistency in value added services offered to worldwide customers. The LOB structure has line authority over its business processes to ensure more consistent performance across the entire organization.

	The LOB manager has full authority over their respective LOB activities such as:  pricing, methodology, staffing, capital expenditures, and operating expenses.  The regional and country organizations for the LOBs report directly into their respective LOB manager rather than to the Geography Manager.
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	The Worldwide Consulting organization combines professional services for all product lines under a single executive.  This organization also (at headquarters only) consolidates Oracle’s strategy, marketing and Industry direction for Oracle Applications.  This consolidation will capitalize on Oracle’s partnerships with major consulting firms, system integrators and third-party software providers.

	Application sales remains the responsibility of the License Sales LOB and they will also assume the role of local leadership for single point of accountability for all LOBs to the local market.

	The Worldwide Support organization will have total accountability for support revenue, support delivery, and customer satisfaction.  All technical support resources will report into the Support LOB.

	The Worldwide Education organization is focused on accelerating Oracle’s growth in key areas:  Change Management Services; Media-Based Education, including computer-based training; Interactive Distance Learning (Oracle internal education), and Oracle’s Learning Architecture.  Oracle Education develops and delivers standard and customized global training for Oracle clients and employees.  They maintain 175 education centers around the world offering a comprehensive set of courses that encompass instructor-led training, satellite distance learning, media-based tools and technical seminars.  On a global level, Worldwide Education is responsible for developing curriculum and instituting global standards, so that training is consistent at all worldwide sites.  The Education Divisions are divided into four geographic regions:  Americas; Asia/Pacific; Europe, Middle East and Africa; and Japan.  The Divisions are responsible for coordinating and supporting their country’s needs.  Each Country is responsible for education sales, the delivery of education material, and course registration and billing.

	Oracle’s global education infrastructure is intended to enhance their ability to develop education as a source of competitive advantage.

	Each Country organization is the primary focus and contact point for Oracle customers.  A Country Model has a Managing Director (MD) or Group Vice President (when there is no Country MD) who has responsibility for Oracle license business.  In addition, the MD/VP is the focal point and owner of the customer relationship and the guardian of Oracle’s interest in the territory.  The MD/VP has direct management responsibility for sales organizations (direct or alliances), and coordinates the activities of the Lines of Businesses (LOBs) with customers.  They also influence the LOBs on matters affecting the customer.  The MD/VP is responsible for employee relations within the geographic area.
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Organizational Functions are defined to be:  Marketing, Alliances, Operations, Legal, Human Resource, and Finance.  These functions support the Geographic and LOB organizations.  There are no separate functions created within the LOBs.  Alliances are viewed as a function because of the need to drive Oracle partner programs across both geographic and LOBs.



INTERNAL PROCESSES



	The Internet and the World Wide Web (WWW) have impacted many information technology market segments causing turbulence in vendor and user strategies that affects workflow technology.  The Internet’s main focus has been on sending E-mail, downloading files or broadcasting information, but that view is changing.  Vendors announce daily new services and tools that can leverage the Internet infrastructure.  Internet technology is being exploited as a low-level transport service; as a network-service for routing and tracking information; or for transaction-based workflow with WWW servers acting as transaction servers for applications.  These levels of service can be provided to organizations as their in-house network based on Internet protocols and technologies and provide an interface to the Internet itself.  Organizations are considering the use of “Intranets” as low-cost internal systems.

	Oracle has a unique position in Internet technology, not only as a vendor, but also as a user of the new technologies and media of the Internet.  Oracle has been heavily involved in the networking industry, not only with their products, but with their own internal corporate network.  Oracle’s enterprise network is a clone of the Internet.  It uses the same kinds of routers, LANs, circuits, WAN services, and various other components that are used on the public Internet, and was built by Oracle’s own networking staff in 1989 to provide internal communications for Oracle’s worldwide operations.  Using the foundation of the enterprise network, Oracle Divisions worldwide have built their own internal private Web.  The Oracle Web contains over 200 servers and is maintained by Oracle staff worldwide.  Based on internal experience, in 1994 Oracle brought their corporate Web onto the public Internet that provides corporate and product information to any Internet user and it actually delivers products via their Web presence.  Oracle’s enterprise network is one of the largest of any software company.  

	As an internal communication tool,  Oracle Public Relations broadcasts corporate-wide announcements weekly.   “Oracle Announcements This Week” are published to inform employees of Oracle products in the news.  “Oracle Speaks” is a weekly analysis of news from Oracle and competitors and arms employees with timely information on industry events influencing Oracle.  Monthly, Oracle’s Executive Vice President and President of Worldwide Operations disseminates corporate information via the network by way of “The Insider.”  The Insider is designed to minimize the information overload by providing major topics that are electronic pointers to more in-depth information stored in Oracle’s Corporate Repository.

	The Oracle Corporate Repository is an advanced information management and distribution system that is designed to meet Oracle’s demanding and multidimensional information needs.  The heart of the system is the Oracle7 database that serves as a central repository for unstructured information.  Unlike traditional, static file management and distribution systems, the Corporate Repository incorporates dynamic, relational database technology, to store, classify, and retrieve information.  Using this technology, the Corporate Repository is not limited to character-based files; rather, it supports the storage and retrieval of a wide variety of information types; collateral, presentations, images, self-launching multimedia demonstrations, code, resumes, spreadsheets, and much more.  The scope of the information in the Corporate Repository is unlimited—if it can be stored electronically, it can be stored and retrieved from the Corporate Repository.

Maintaining a data warehouse, such as the Corporate Repository, is invaluable for employees particularly when on the road and dealing with clients.  A field representative can access the Corporate Repository via cellular network and access any corporate product information and have it faxed directly to their client. 

	Oracle has used the Internet for years.  They are “webbed” internally and externally.  They are users.  They see the same opportunities as their customers as well as the same obstacles and issues.  Oracle has been very successful in applying their learning experiences to products for the Internet environment.

	Oracle has recognized that successful products require successful architectural integration.  This means creating technology that can be shared among products, using the same approaches for such things as network communication and scripting, or avoiding redundant solutions for the same problem.  Oracle believes that success requires good communication among the groups working issues in architecture and technology.  The Architecture Exchange was established to allow groups to easily exchange architectural information.  It has two components:  the Architecture Repository and the Architecture Review Board.

	The Architecture Repository is a place where a variety of information is stored about how to build products.  It includes such items as product dependency information, product design specifications, protocol and interface specifications and product overviews.  It uses Web technology to store and disseminate the information.





	

	The repository is a passive medium for information exchange; technology owners must put information into it, and potential technology users must read the information in the repository for it to be of any benefit.  To ensure rapid progress is made in critical product design areas, an Architecture Review Board was formed.  This is a small group of senior developers who review product plans to ensure they are consistent with the company’s product architecture, identify areas where lack of architecture or technology may cause extra development work or poor product integration, and find solutions to architectural problems that cross product group boundaries.
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	The Architecture Exchange is just one example of how Oracle uses technology to achieve monumental technical gains, create more cohesive working groups, and build and retain intellectual capital.





THE DELIVERY OF VALUE



	“Working at Oracle is a continuous cycle of learning, growth, and creative contribution.  Oracle invests heavily in its people.  In return, Oracle people have endless opportunities to apply their talents toward delivering world-class products and services.  Oracle is truly a mecca for those who wish to be challenged and rewarded.”5

	Oracle’s technical core competency is their relational database, however, a second core competency exists within this corporation—the delivery of value through its people.  The above quotes are typical of the attitude that permeates Oracle.  The internal processes Oracle uses to create such a core competency is a tribute to top management’s philosophy of communicating everything from corporate strategic direction to fully funding technical education.

	Oracle Internal Education provides high quality technical training to Oracle employees.  As part of this goal, Oracle employees can attend any Oracle Education course offered at any of the worldwide education centers.  A full array of hands-on technical courses offer Oracle employees the opportunity to learn from highly trained Oracle Education instructors.  In addition to hands-on classroom training, Oracle offers Computer-based Training (CBT), video and studio broadcast courses.  In addition to technical training management, professional skill courses are also offered.  At any given time a class may contain both customers and Oracle employees learning technology together.  New hires are introduced to Oracle with a one-day course available at headquarters which provides information on Oracle and its products and services.  In addition to the course offering, there is “Inside Track” which is a set of interactive CD-ROMs designed to provide information on Oracle.





ORACLE GOVERNMENT



	Oracle Government is headquartered in Herndon, Virginia and oversees the sales and services to the federal, state and local government markets as well as higher education.  This Division of the corporation is fairly young and provides 11% of Oracle corporations’ annual revenue.

	Oracle has found that selling to the Navy is vastly different than selling to the commercial world.  Applications must conform to outside approvals, rules and standards.  IS departments and centralized budgets greatly influence buying decisions which are not normally based on user needs.  In addition, procurements are based on lowest cost and more than likely not best quality.  Federal contracts rarely include education which is considered too expensive and unnecessary, therefore only the base line technology is procured.  Sales cycles are longer than those in the commercial sector.  On the technology side, the commercial sector is moving toward Windows NT technology, while the federal government’s platform has traditionally been UNIX.  Perhaps most challenging for Oracle Government is dealing with Navy contracting processes for procurement of information technology.

	The DOD has made much of the concept of best value contracts; those in which several criteria, not just the lowest cost, determine the eventual winner.  The incentive here is to encourage the best technical innovations at a reasonable cost, not just the most inexpensive solution.  However,  low cost instead of best value comes into play when industry is asked to bid products or services that minimally meet specifications.  When a prime contractor begins to use the minimal products or services to create a unique solution for the end user, they usually find that they are missing needed functionality or expertise.  Adding that missing ingredient then requires an Engineering Change Proposal (ECP) or special contracting effort.  In the worst case, the Navy’s functional specification is descoped.

	Awarding contracts based on low cost has provided the Navy with obsolete products that were procured at an artificially low price.  For example, the TAC-4 database was procured with the software revision locked into an old, obsolete version, but it was procured at the lowest cost.  The database met the specification and did not add cost to the total proposal.  Unfortunately, the Navy now has a contract for an obsolete product it expects the Fleet to use for some time to come.

	In order to avoid “low cost games”, the Navy should develop a strong consensus regarding the validity of the evaluated quantities, be specific about the functionality required, and be willing to chose the best technical solution as opposed to the least expensive one.

	Industry is driven by the generation of revenue.  In high technology companies, a good portion of the revenues generated are redirected back into the research and development arm of the corporation in order to keep the company on the leading edge.  The Navy benefits from, and depends upon, industry’s  ability to stay technically innovative.  If low cost continues to be the principal evaluation factor, both revenue and innovation are jeopardized.  This is not to say that the government should overpay for product or services.  However, a fair market price is reasonable for industry to expect from the Navy for products and services that will create the unique solutions required.

	As a company reviews given solicitations, it closely examines the estimated quantities of a specific product to determine the cost it will charge.  The accuracy of those estimated quantities becomes a critical factor.  The larger the number, the more likely industry is to offer a large quantity discount.  In the past, IDIQ procurements have been published with enormous estimated quantities.  What follows after a contract has been awarded is a history of far fewer numbers of product being sold as compared to the quantities estimated.  As a result, industry is very wary of the estimated quantities published by the government.  Oracle carefully reviews the history of previous contracts for validation of quantities, and usually determines the fair cost of their products based on their own internal evaluations and not the government’s.  In one case, the published quantities were felt to be so far out of line that Oracle decided not to bid.  Others in industry have been considering this same path.

	As the Navy moves more and more to an open systems environment, a pressing issue for all programs and procurements is interoperability.  The realization of sensor to shooter technology will not only require technical interoperability but also integration of different functional systems, from C4I to weapons to logistics.  As the Navy continues to need to do more with less, it will not have the resources to reinvent solutions or COTS products.  Strong benefits to be gained from an adherence to industry-based open system standards include technology that will be interoperable to work with other open system standards-based technology, and will be able to integrate emerging technologies as they become available.  Unfortunately, in many of the Navy’s leading edge solutions proprietary technologies are used.

	Integration of functional systems is a different matter than interoperability.  Knowledge of the systems functionally, operationally, and technically are required underpinnings to the ability to provide integration.  This level of expertise comes only after many years of work within a given area.  More often than not, the difficulty of integration is underestimated resulting in descoped functionality.

	Oracle has found that a major underlying factor in Navy contract discussions is decision-makers who are only marginally aware of differences across IS products, program management personnel with outdated knowledge of information technology, and very few individuals who grasp the implications of advancing technology.  This leaves the Navy with people making information technology decisions without a complete set of data from which to make a sound decision.  More often than not, the result has been technology (or contract terms) lacking extensibility, robustness, or adherence to standards, therefore limiting the long term solution.

�A UNIFYING INFRASTRUCTURE



	The Information Age challenges the design of institutions and disrupts the hierarchies around which institutions are normally designed.  It diffuses and redistributes power; it crosses borders, and redraws the boundaries of offices and responsibilities; and it compels closed systems to open up. Over the past ten years, personal computers, workstations, data bases, and mainframes have been interconnected into distributed information networks.  This interconnection is continuing at an ever increasing rate.  Through the Internet and other data networks, government networks are interconnected with commercial networks, which are interconnected with military networks, which are interconnected with financial networks, which are interconnected with the networks which control the distribution of electrical power, and so on.   It is impossible to distinguish where one network ends and another begins in this extensive and complex information infrastructure.6

	The United States has transitioned to a Post-Industrial age that is dependent upon vast volumes of timely and accurate information instead of industrial production to maintain economic growth.  In addition, the U.S. military is increasingly dependent upon commercial computer and communications systems in direct contrast to defense-unique hardware and military controlled networks.  This interdependence between the commercial and military sectors in information technology points to a period of fundamental transformation being driven by the Information Age.

	Such changes are extremely difficult for large, bureaucratic institutions.  The future capability of the Navy to anticipate and wage war will be shaped in part by how technological advances are assessed and adopted, but most important will be how  the “information differential” is successfully exploited.  However, it is not technology itself that governs war, but the underlying organizational infrastructure and doctrine that is important.  Oracle Corporation has recognized that a good technological product by itself will not sell for long in any marketplace, but a solid infrastructure based on a vision and strategy that leverages technology and intellectual capital is required to be successful.

	We are in the Information Age.  We must begin to ponder the imponderables, because the decisions regarding information, communication, relationships and alliances will determine the new paradigms which will begin to supplant those that have been prevalent since the Industrial Age.  Some of the ways in which we look at the Navy, deal with it, and interact in it are based on paradigms that do not allow for such things as cross boundary intra-relationships or the creation and preservation of intellectual capital.  It is a given that the Defense budget will continue to decline and that any future capital investment in Defense can only come from further Defense infrastructure reduction.  Doing more in the future with less is reality.  In order to address the impact of the Information Age and successfully affect change, we must change our frame of reference in revolutionary terms.





WAR IN THE INFORMATION AGE



	Information Warfare covers a broad spectrum of multiple dimensions and levels of meaning and as yet undefined interrelationships.  The most complicating element of Information Warfare is that there is no common perception on what information is.  Some groups propose that information is the target itself; others contend that information is the weapon; others see it as a vital resource; as a space-like environment; or as a medium for military operations.  We seem unable to determine the role of information.  Therefore, without a common understanding of what information is or how it is to be employed has led to a diverse range of potential objectives to which Information Warfare could be employed.  Some approach Information Warfare from the traditional electronic warfare (EW) arena, while others see Information Warfare as an embodiment of signals intelligence, and there are those that have focused on specific aspects related to battlefield activities such as C2W.  None of these definitions are incorrect; but none of them provides a useful basis for understanding nor proceeding to act upon a complex set of issues with which key decision-makers must contend.  Complex issues are based on the fact that information is inherently complex in nature and the Information Age transcends modern societies through political, economic, technical, and military dimensions.  There are multiple definitions of information, different objectives of employing warfare using information-based technologies, a diverse range of actors contending to play a part in employing Information Warfare, and a broad base of vulnerability through our networked and interrelated systems.  It is no surprise that with such a broad range of meanings concerning Information Warfare, that an agreed upon structure from which to decide policy and select steps for implementation is not yet in place.  As we proceed further along into a new Age, the military’s reliance on defense-unique C4I systems and networks will continue to give way to dual-use and COTS systems in which the military is only another customer.  This emerging environment affects not only the defense information infrastructure, but the national infrastructure, which will most likely result in changes to structure and relationships different than what we had during the Industrial Age.





LEVERAGING OUR RESOURCES



	To deter or wage war in the Information Age poses significant challenges for the Navy.  Our current information infrastructure (information, information systems, telecommunications, networks, and technology) is and will change rapidly, embracing the advantages offered by information-based technologies.  Keeping pace with the rapid and continual advancements in information technology is a great challenge, particularly in how we develop the doctrinal, technological and personnel infrastructure needed to acquire, implement, operate and maintain information through weapons systems, networks, and other information-based systems.

	To date the Navy has viewed the Information Age as it affects our weapons and tools of warfare by overlaying advanced technologies on current processes, organizations, systems and equipment.  Our investment in information technology has been primarily in support of “systems” rather than in the personnel required to plan, procure, implement, and maintain such “systems.”  But the Information Age offers opportunities to affect the conduct of warfare by adopting new concepts and organizational structures enabled by new information technologies.  In order to gain such a benefit demands a fundamental change in how resources are allocated to redefining roles and missions.

	All principal warfare mission areas have two unique features:  a strategic objective which significantly influences the scope, pace, or intensity of conflict, and; a clearly defined target set.  Space and Electronic Warfare (SEW) was formally designated a Navy warfare mission area in 1989.  The strategic objective of SEW is to separate the enemy from his forces, to render the leader remote from his people, and control his use of the electromagnetic spectra.  The target set, when destroyed, yields the strategic objective.  For SEW this includes enemy leadership down to the battlefield level, communication systems, surveillance and targeting systems, information processing, decision and display systems, electronic warfare systems, and weapons guidance systems. The establishment of SEW as a warfare mission area reflects recognition that information is the key to the hostile decision-making process.7 In this sense, SEW incorporates offensive information warfare.  Advanced information-based technologies dictate the requirement to map and penetrate  an enemy database, which would prove more valuable than destroying their C4I system.  The inverse is that we must protect our own information vigorously.  SEW is the epitome of information-based power projection and can be the basis for an integrated offensive and defensive information warfare mission area.

	Oracle Corporation is undergoing a transformational change in order to remain highly competitive.  Their approach is through a vision and strategy based on a definition of the future marketplace in which they will compete.  Their building blocks are core competencies upon which their organizational structure will be founded.  As the Navy moves forward to define their “marketplace”, core competencies or information technology expertise supporting information warfare should be addressed such that a multidimensional baseline can be established that will be highly competitive across the broad spectrum of an emerging warfare mission area.

	Employees are the most vital resource in any organization, and generally represent the largest investment.  However, education provided to the right people, at the right time, and in the right way can significantly increase an organization’s efficiency and effectiveness.  Information systems are becoming increasingly more complex to where high-quality education augmented with continual training can no longer be treated as “catch-as-catch-can”,  but is an essential requirement.  Information systems are not  only found on the shore side of the Navy, but are being increasingly fielded afloat.  Expertise in advanced information-based technologies is needed afloat and ashore to manage and maintain complex networks that might include defensive monitoring techniques, restoration procedures, and proper configuration management; define architecture standards; develop modeling and simulation requirements; actively participate in benchmark activities prior to service procurement; or ensure integration specifications reflect command requirements through liaison with appropriate commands.

	The Navy can ill afford to fill critical information technology billets with officers whose educational background and experience level in the information technology field is outdated.  The Naval Postgraduate School can no longer be expected to fulfill all educational requirements for an officer’s entire career.  Formal education should be augmented with mandatory continual training.  Graduates wishing to enter naval service from a college or university and who possess a minimum of a Bachelor of Science degree in such information-based curricula as computer science, information systems, or telecommunications should be afforded the opportunity to directly enter an information warfare community.  Such a community would provide its officers with a structured career path that entails positions afloat and ashore, operational as well as staff.  In addition, education and training requirements in the technology and warfare arena, should be mandatory to enable the Navy to remain current with advancing technology and maintain a community conversant in information warfare tactics and strategy.  Information technology should not be considered an end in itself but only an instrument of naval power.  A personnel infrastructure supporting an information warfare mission area can be established today from existing resources.  Sponsorship of the community should be placed under the direction of the Director for Space and Electronic Warfare; a logical move based on position and a defined warfare relationship to information-based technologies.  The SEW resource sponsor should have the authority to provide consistency across all information systems billets to ensure appropriate subspecialties codes are established.
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With the required expertise defined for each billet, a baseline career path can emerge.  A base of critical billets can be identified and filled by those officers whose warfare specialty supports SEW.  A pool of non-critical billets can be filled by SEW Specialists and officers from other warfare areas carrying subspecialties in computer science, information systems management, space operations, space engineering, command and control or electrical engineering.  Non-critical billets would be filled by officers best qualified in terms of education, training and experience.  Since education and training is vital in the information technology field, the career path should be structured such that education and training has its rewards throughout one’s career.    For instance, selection to 0-4 would require a minimum of completed Continuing Education Units (CEUs) and an approved Master of Science degree program.  Selection to 0-5 would require a minimum of a Master of Science degree and predetermined Continuing Education Units (CEUs).

	In addition to the criteria established for selection to 0-4 and 0-5, selection to 0-6 would require Junior or Senior Service School where attendance may be in formal school or by seminar.  All officers contending to fill SEW billets, critical or non-critical, would be required to complete educational requirements.

	Oversight for  education and training should reside with a SEW Education Board.  This board, established under the Director for Space and Electronic, would be composed of SEW Specialists, officers from other warfare communities who carry a SEW subspecialty, and information systems professionals from industry.  They would be chartered to define, identify and continually review education and training requirements for the SEW professional.  Requirements such as the implementation of a CEU program, required reading list, outsourced training to industry, are some of the methods to define an education and training curriculum.  Liaison with the Chief of Naval Education and Training would be accomplished when necessary.

	The incentive for creating a new community of officers is to gain more effective control of an information-based market.  In other words, become highly competitive in the world market.  Competitiveness derives from an ability to build, at lower cost and faster than competitors, the core competencies that spawn successful products.  The real source of advantage is found in an organization’s ability to consolidate service-wide technologies and skills into competencies that empower individual units to adapt quickly to a changing environment.  Applying  this corporate concept to the Navy entails crossing organizational boundaries to bring together a new  officer community.

	The Fleet Support SEW community has approximately 450 officers with subspecialties and formal degrees in computer science, information systems, space operations, space engineering, command and control and electrical engineering.  In addition, the Limited Duty Officer (LDO) and the Chief Warrant Officer (CWO) communities offer individuals who were chosen from their enlisted ranks to join the officer community to continue work in such fields as data processing, computer and electronics repair, communications, voice and data networks, and weapons systems.  These communities today are separate, but could be merged to form the beginnings of an information warfare community.  Such a cadre of officers would provide the expertise required in critical information systems billets.
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	We can leverage technical superiority through our current personnel resources to gain advantage in the information-based technology market, communities already in existence can merge to form the beginnings of a new information warfare community.

�SUMMARY



	Many corporations today are struggling to identify key competencies and therefore continue to operate in a decentralized fashion making it extremely difficult to focus on core competencies or key areas of expertise.  Subsequently, these companies will become increasingly dependent upon outsiders for critical skills which will erode their competitiveness.

	The Navy has the opportunity to forge a unique Information Warfare community based on a personnel infrastructure highly specialized in information-based technologies and personnel from other warfare areas through internal strategic alliances.  Strategic relationships between the aviation, surface, submarine and SEW mission areas would have a fundamental impact on the Navy’s information technology infrastructure, comprised of architectures, processes and people.
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