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EXECUTIVE SUMMARY


My fellowship was with Raytheon Systems Company where I was located in the Dallas, Texas area.  The company decided to split my 10 months into three segments and I spent those at different parts of the company.  I began at the Government Systems Division and moved to the Rivet Joint Division for the second part.  I finished the program at the Imagery and Geospatial Systems Division in business development.  During this time I also had interaction with the executive level of the company at the Segment headquarters in Dallas and Raytheon Systems Company headquarters in Washington DC.


Raytheon is a company under construction.  During this year there has been a lot of turbulence as the company attempts to restructure after a series of acquisitions and mergers.  Raytheon is aggressively working to reduce overhead and eliminate redundancy as they build their organizational structure.  The company is structured around a shared service concept, which minimizes the support structure in the company.  This organization pulls the support services such as Human Resources, Finance, and Legal up to the segment and above level to ensure commonality and reduce infrastructure.

Raytheon implemented this through a robust information technology network and strong Enterprise Resource Program (ERP) systems.  Part of the transition from the legacy companies of the mergers was disparate systems that Raytheon has worked to replace.  Their focus has been to create a seamless system, which will permit large bandwidth connectivity throughout the company.  Since they are so geographically dispersed, this system will permit company-wide communication and even engineering collaboration across the company.  They are currently implementing an ERP that will permit greater visibility and management of all facets of the company.

In this report, I recommend that DoD move to increase our use of shared services across the military.  There is a lot of duplicated support services throughout DoD, which costs us millions every year.  We should additionally act quickly to build a very robust Intranet capability and expand our information technology use.  A strong system will permit us to further reduce our overhead and implement an ERP system to gain greater visibility into our processes and what they cost us.  

My report also details several other areas that I found of interest to DoD.  I discuss my observations of problems with technology transfer, effects of globalization, and a couple areas of interest in acquisition reform.
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PROGRAM OVERVIEW

Fellowship Program Description

Dr. William Perry, as Secretary of Defense, established the Secretary of Defense Corporate Fellows Program in July 1995 based on his commitment to encourage the growth of a cadre of officers sensitized to the organizational and operational opportunities made possible by revolutionary changes in information and related technologies.  He wanted to acquaint highly successful officers with an operational command and staff background to enlightened perspectives recently gained from the business and corporate community.  His intent was to allow future generals and admirals to step out of the sometimes rigid, unchanging career paths they tend to follow and have time to see how an exploitation and revolution in information technology permitted a reshaping in organizational structures and methods of operations which could provide for innovative and competitive advantages.

Annually, the Secretary selects one or two military officers from each Service for a ten-month assignment working with the SDCFP.  These officers are in the pay grades of 0-5 or 0-6 and have demonstrated high flag or general officer potential. They spend the year working with Corporate America in leading edge businesses in order to glean the best of change, innovation, and emerging business practices and bring that experience back and use it to help transform the Services.  Across the year they continually update the Deputy Secretary on progress made and on occasion have working sessions with him.  At the conclusion of the assignment, each member of the SDCFP submits a final report to the Secretary of Defense and the group as a whole provides a common report.  Each member also provides a formal briefing to the Secretary, Deputy Secretary, Chairman, Joint Chiefs of Staff, Service Secretaries and Chiefs, as well as other senior officials.

To date, Corporate Fellows have spent time with such businesses as Anderson Consulting, CNN, Mobil, Sears, Netscape, Caterpillar, and Citicorp. Because of their experiences with these organizations, they have brought back the realities of the virtual workplace, change management, the importance of collaborative structures, and key insights into knowledge management and leveraging the best of workforce intellect.  And, they are applying that knowledge now in meaningful follow-on assignments.

Although the Corporate Fellows spend time in all different kinds of corporate structures, each is placed in a critical and often sensitive leadership billet and each works around the senior leadership of their respective corporation.  In fact, some have daily or weekly contact with the respective business CEO.  In this regard, the Corporate Fellows have provided the DoD an opportunity to showcase some of its finest officers in the corporate world, allowing each to share his or her leadership capabilities as well as critical and analytical insights.  The payback for such an experience is enormous for not only the respective officer, but likewise the Services and the DoD at large.

Corporate Assignment and Report Viewpoint


I was assigned to a position in Raytheon Systems Company (RSC) for this Fellowship.  Specifically, I was initially assigned to the Intelligence, Information, and Aircraft Integration Systems Segment located in Garland and Greenville, Texas.  The Raytheon overview portion of this report makes my exact position within the larger Raytheon Company structure much clearer.  Raytheon is a large and geographically dispersed company, which make affiliations within the company very obscure to those outside the company.  Many times during my fellowship various people within the company referred to Raytheon as a “virtual company”, alluding to the necessity of working closely with elements of the company that are in various parts of the world.


During the course of my fellowship, the company underwent a large amount of restructuring and reorganization.  The segment I was assigned to was dissolved and combined into two other segments within RSC.  I subsequently was part of the Aircraft Integration Systems Segment.  I also spent some time with a division within the Command, Control, Communication, and Information Systems Segment.  Besides the Dallas area, I did spend time at Raytheon Systems Company headquarters in Washington DC.  I never had the opportunity to visit the Raytheon Company headquarters in Lexington, Massachusetts.


All of the areas I was assigned to were part of the legacy company E-Systems.  Throughout my ten months in the Dallas area, I got to see first-hand how E-Systems was systematically absorbed into Raytheon Company.  This report is written from the perspective of several segments as I moved between parts of the company.  The policies and programs of Raytheon are evolving from the old programs of the legacy companies.  At the time of my fellowship, many of the old legacy programs were still in place awaiting the final company replacement.  The following pages contain my viewpoints and impressions of many topics and may or may not reflect the opinions of Raytheon Systems Company.  Additionally, because of the ongoing restructuring and building of Raytheon Company, many programs and policies I describe in the paper are in their infancy.  The consolidation of the legacy companies and the building of Raytheon are still very much a work in progress.

RAYTHEON OVERVIEW

Building Raytheon Company


The Raytheon Company cannot be fully understood unless you first look at where it came from.  The company is a merger of numerous companies, but is basically built on the structure of four main legacy companies; Raytheon Company, E-Systems, Incorporated (acquired May 1995), Texas Instruments Defense Operations (acquired July 1997) and Hughes Defense Systems (acquired Dec 1997).  These four companies form the backbone of the current Raytheon Company structure.  The following diagram shows the basic timeline of the larger acquisitions that form Raytheon.
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Figure 1:  Building Raytheon Company


This is not an all encompassing list of the acquisitions that took place to form the current company, only the largest ones.  An interesting part of this process is the specialization that modern companies are trying to achieve through this process.  For example, Texas Instruments and Hughes only sold their Defense portions of the companies.  These transactions not only expanded Raytheon, but permitted other companies to focus on their own core competencies by getting out of the defense business.

The number of mergers and acquisitions in addition to the size of the added companies, make the Raytheon Company consolidation unlike any other in the defense industry.  These mergers are actually forcing the creation of a new company.  The focus of Raytheon has been to take the best parts and programs of each of the legacy companies to form a “New” Raytheon.  This hybrid company would have the best practices and characteristics of the old legacy companies.  Most of the other mergers in the defense industry have focused on adding the acquired pieces to the original structure of the purchasing company.  Raytheon’s task is significantly more challenging.  The enormity of this endeavor is reflected in Raytheon Company’s 1999 goals.  The company has only three major goals this year and one of them is “Become One Company”.


The completion of the Hughes Defense merger in December 1997 marked the beginning of forming this new Raytheon.  As the final major acquisition, Raytheon formed Raytheon Systems Company to meld the majority of the four legacy companies into a single focused new company.  The process of identifying the best practices and policies of the old companies and forming RSC into a coherent operating unit was the major focus of 1998 and will continue into the foreseeable future.  The object is to restructure the company into a competitive streamlined organization that is business focused and free of redundancy and excess capacity.  With a goal of becoming a large company that leverages it’s size for pricing efficiencies, but operates with the agility of a small company.

Raytheon Company

Raytheon Company is one of the big three defense contractors remaining in the United States.  The company is a combination of numerous legacy companies and is still in a period of consolidation and reorganization as a result of these mergers and acquisitions.  Raytheon generates nearly $20 Billion in annual revenues through business in numerous sectors of industry and employs approximately 110,000 employees worldwide.  Company headquarters is in Lexington, Massachusetts.  The company is divided into five individual sub-companies:

· Raytheon Systems Company

· Raytheon Commercial Electronics

· Raytheon Aircraft

· Raytheon Engineers and Constructors

· Raytheon Systems Limited

Each of these companies is focused on different segments of the customer market.  The objective of this organizational structure is to provide one face to the customer.  With so many legacy companies, there was a tendency for a customer to have to deal with several different segments of Raytheon on any given program.  This new structure allows “one stop shopping” for the customer and allows each segment to focus on individual programs.

· Raytheon Commercial Electronics is primarily focused on commercial and recreational marine electronics such as autopilots and marine radar.

· Raytheon Aircraft produces numerous business jets and turboprop aircraft.  This company is made up of what used to be Beach and Hawker aircraft companies.

· Raytheon Engineers and Constructors offer a diverse set of large-scale construction services.  They build many large-scale facilities such as nuclear power plants and petroleum processing plants.  This segment has a large overseas focus, especially the Far East.

· Raytheon Systems Limited is a United Kingdom based segment of Raytheon Company.  This part of the company focuses on business with the United Kingdom and is the combination of all the legacy company’s UK operations.

· Raytheon Systems Company is the largest portion of Raytheon Company and is where I was assigned during the fellowship.  I will discuss their business area below.

Tab A includes the organizational charts for Raytheon Company.  These charts are a snapshot in time and reflect the structure of the company at the time of this report.  These charts change almost monthly.

Raytheon Systems Company


Raytheon Systems Company (RSC) is a $14 Billion company that is comprised of the majority of the legacy companies acquired by Raytheon.  RSC is by far the largest portion of Raytheon Company, accounting for over 70 percent of all revenues generated within the entire company.  RSC headquarters is located in Washington DC with operating locations throughout the United States.  The business segments within RSC are:

· Defense Systems Segment

· Sensors and Electronic Systems Segment

· Command, Control, Communication, and Information Systems Segment

· Aircraft Integration Systems Segment

· Training and Services Segment

Each of the business segments is focused on a specific business area and not on the physical location of the facilities.  The organization is customer focused and I will discuss the specific matrixed organization in more detail later in the paper.  Tab A contains the organizational chart for RSC.

Aircraft Integration Systems Segment


Aircraft Integration Systems Segment (AIS) is somewhat different from the rest of RSC.  They do not build individual components, but focus on integrating systems into aircraft and providing depot level maintenance on aircraft.  The headquarters for AIS is located in Waco, Texas and their other major facility is in Greenville, Texas.  I spent most of my time with Raytheon at the Greenville facility.  The greatest portion of AIS business is with the US government, but they also provide services for International customers and the Federal Aviation Administration.

CHALLENGES FACING RAYTHEON


Raytheon is undergoing many challenges in the shadow of all the mergers and acquisitions within the company and the defense industry at large.  There are too many to list them all, but I see three specific areas that I believe are driving forces in the near term for Raytheon.  Developing the Raytheon Company structure, ensuring communication flow in this large and geographically dispersed company, and dealing with the fiscal realities of paying off the enormous debt obtained from the company’s acquisition.


The force of these challenges is well hi-lighted by the three Raytheon goals for 1999:

· Make Your Numbers

· Become One Company

· Focus on growth, productivity and speed to increase shareholder value

While communication is not directly part of these goals it permeates through all three of them.  There are many company initiatives underway to enhance the ability to “get the word out” throughout the company and all the way down to the hourly workers on the assembly line floor.  Another benefit of improved communication will be to allow this geographically dispersed company to operate as one business.

Company Structure


The precise corporate structure of Raytheon has been in flux since the beginning of their mergers and acquisitions.  The company initially placed their acquisitions within stovepipes in the company until all the purchases were complete.  For instance, when E-Systems, Inc was purchased that company was redesignated E-Systems, a Raytheon Company and remained basically unchanged.  The focus was on gathering all the new pieces of the company before acting.  After all the major acquisitions were completed in December 1997 Raytheon began the consolidation task.


The objective of the consolidation is to form a final company that is stronger than the original pieces.  Their objectives are to get rid of parts of the business that don’t make sense (such as their appliance division back in September 1997) and consolidate those that are part of the core business.  The final version of the company should get rid of excess capacity, remove duplication, streamline overhead, and minimize the costs of operation.


This is a gargantuan task, considering the complexity of the original four legacy companies and the geographical dispersion of the facilities.  The original companies were very successful on their own before the acquisitions, each with their own well established policies and procedures.  Texas Instruments Defense had even just won the Malcolm Baldridge Quality Award before the acquisition.  A large step was taken toward the new organization when Raytheon Systems Company was formed in 1998.  However, this is an iterative process and more reorganization is likely before the final structure is established.

Internal Communication


Once again, the size of the company and the geographic dispersion of the company’s facilities make communication a difficult problem.  Getting the word out from the top of the organization in Lexington, Massachusetts down to the hourly worker in Greenville, Texas is not an easy task.  Another complication is the combination of the different legacy company systems.  Each of the original companies were less geographically separated and had their own internal communication structure.  The new Raytheon must combine these old systems into one seamless one that reaches all the numerous locations of the company in a timely manner.


Raytheon is using several different methods to try and improve communication in the company.  The largest focus has been on improving and integrating an internal information technology base that will reach all of their sites and provide useful and timely information.  The Vice President of Communication is responsible for the content of the company’s intranet and internet sites.  Her focus has been to make the sites fully integrated throughout the company and to ensure they contain useful information and not just “gee-whiz” type data.  This process continues as the company attempts to build the infrastructure to accommodate this capability.  Raytheon will continue to use their intranet to provide information and two-way feedback to it’s employees.


Other focuses for communication in the company are “All hands” meetings and “City Hall” meetings.  These are telecommunications intensive meetings where the upper levels of the company (up to the CEO) meet with all employees via video teleconference.  The meetings generally start with comments by the company executive followed by questions from the employees that are routed by dedicated phone lines to headquarters for real-time discussion.  The first one of these meetings had technical problems, but these problems will be resolved and this forum used again in the future.


Other forms of communication used by the company are monthly RSC newsletters, segment newsletters, and also through the standard section staff meetings.  All these forms of communication combined are how Raytheon is attempting to “connect” all the pieces of the company.  These processes and procedures are still under revision and are continuously being refined.

Fiscal Realities


There are two parts to the fiscal realities that face Raytheon.  The first part is paying off the enormous debt of approximately $8 Billion that the company obtained during the acquisitions.  The second part is continuing to increase shareholder value on Wall Street.  The juggling act of tending to these two issues will continue to drive Raytheon to increase revenues and profits to pay down their debt and still provide value to their stockholders.  The phrase “Cash is King” has been used many times in the organization which, along with two of the three year’s goals, emphasizes the forces driving this reality.

OBSERVATIONS AND RECOMMENDATIONS

Matrixed Organization


One of the big draws of consolidations within the defense industry was the ability to cut overhead costs and to reduce excess infrastructure.  The concept being to increase the “tooth-to-tail” ratio, by driving down the amount of “tail” in the companies.  A way Raytheon is attempting to accomplished this is by developing a matrixed organization.  Raytheon has matrixed their organization at each level of the company; Corporate, RSC, and at the Segments.  The following figure graphically depicts how the support services with a segment have been consolidated to support each of the divisions.
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Figure 2:  Command, Control, Communications and Information Systems Segment Shared Services Concept
These same support services have been matrixed at the next level, Raytheon Systems Company, as well.  The head of these service organizations still reports to the segment vice president, but has a “dashed line” to the head of the service organization at the next level up.  This creates a sort of dual chain of command where that individual is responsible for results to the segment he is assigned to, but functionally he reports to the service vice president at the next level above.  This type of shared services provides commonality of services between all the organizations of Raytheon.  Some services are matrixed by geographic location.  There are some functions that are better suited to regionalization.  Human Resources is regionalized because there are many issues they face that cut across the business units and have many issues that have regional peculiarities.  Raytheon also uses this concept to organize their legal services.


The geographic dispersion of the company makes shared services a bit more difficult, but the large number of facilities is precisely what make this concept save money.  Instead of having large functional support staffs at each location and in each division, these services are centralized at the segment with representatives (or detachments) at each location if they are required for that facility’s operations.  Some functions may not require representation at certain sites.  Good communication and a well-established information technology system are critical to making this process work smoothly.  Without good information flow, the system can become slow, cumbersome, and not responsive to the local operations.


Raytheon has five companies and numerous segments intermixed geographically throughout the United States.  This lead the company to explore the possibility of matrixing the organization based on geography.  This would permit even more consolidation of the support services, but it would cross segment and possibly even company lines.  There was a lot of internal resistance to this because many of the locations felt they would lose control of some of their support services.  Eventually, only legal services and some Human Resources were regionalized.


The Department of Defense has begun to embrace the concept of shared services.  There have been several efforts to streamline the support functions across the services.  The Defense Finance and Accounting Service (DFAS) is a good example of this attempt to consolidate and provide shared services across the military departments.  Eliminating service specific accounting services and consolidating them at the DoD level provides for less duplication of effort and reduces manpower required to provide this function across all the services.


The DoD has made some good efforts at this, but we need to go further.  If we are truly going to reduce the overhead and “tail” of the organization we must more aggressively matrix as much of DoD support functions as possible.  Similar to Raytheon, DoD can matrix the organization at multiple levels as necessary.  These functions could be matrixed across DoD and then at the service level as well.  We need to aggressively work to consolidate all the supporting functions we can to truly reduce the overhead in our organization.  One of the key enablers of this effort will be to build a robust information technology infrastructure so we can effectively operate over geographically dispersed units.

Information Technology


While I was studying the business practices at Raytheon Systems Company I found one common thread throughout all aspects of the company that permeated all the business reengineering efforts.  This factor was evident at every company the fellows visited throughout our year in the program, from the high tech companies of Silicon Valley to the traditional company of Caterpillar.  Information technology is the key enabler of streamlined business practices, downsized overhead and robust company communications.  Providing a capable company wide information technology network capable of operating a “virtual company” from one side of the world to the other, is a major focus of Raytheon.


Command, Control, Communication and Information Systems Segment of Raytheon Systems Company is in the process of building this network with a project called Orion.  This effort is building a common information technology backbone which will provide the basis for a company wide information flow.  The current system is a patchwork network, pieced together from the legacy companies.  This current system has limited capability and does not provide the seamless network capable of allowing the company to work together from dispersed locations.  Orion will provide a true seamless network throughout the segment and is the first step of RSC to building a robust network.


Of course a strong network infrastructure is not any good without good software to run the system.  The company preformed a study and decided on Lotus Notes as their system to run the network.  Raytheon has mandated this system to be what everyone would use in their local systems to ensure uniformity throughout the company.  They have also made Microsoft Office the office tools that everyone will use.  A division must get a waiver to use anything other than these programs and most are not willing to try and prove their case.  Other company standard programs have also been determined in such areas as Engineering design, CAD systems and others.  This uniformity will allow engineers to work together at different locations across the country and not have to worry about compatibility.  This uniform set of tools will allow Raytheon to conduct business seamlessly across all of its divisions.  The large size of the company and the amount of this software they purchase also allowed them to work a good price from the vendors and keep the costs to a minimum.

The next advantage to a strong information technology network is the ability to more efficiently run your business.  Both Aircraft Integration Systems Segment and Command, Control, Communications and Information Systems Segment have implemented a new enterprise resource program (ERP) called SAP R3 (SAP is not an acronym, but the name of the company that designed the program).  These two segments are the test bed for all of RSC, they will perfect the system and then the remainder of RSC will convert.  This program runs most facets of the business from supply chain management through program management.  SAP contains a common set of tools, which are integrated to allow the company to run and monitor their business at all levels of a program.  Besides running programs, SAP allows the company to manage programs more effectively.  Each level of management can see where a program stands both on schedule and how it is running on cost.  An effective ERP program allows management to find out exactly how much any program or system costs.  With this information, you can more effectively find problem areas and keep a project on schedule and on budget.  The segments are still in the process of getting the bugs out of this system since it just went “live” on 4 Jan 99.  The final product will be worth the wait.

DoD needs to work toward this benchmark in information technology.  We have come a long way in patching our systems together so they are compatible, but we need to go a lot further.  Common operating systems and common programs could ensure greater interoperability between not only locations, but services as well.  Common programs will also permit us to work contracts with software vendors and improve the cost of our programs.  Right now individual units are purchasing software at not much better than the off the shelf price.  Commonality across DoD will help us reduce costs and increase efficiency between operating locations.

Diminishing Defense Dollars


Reductions in the defense budget over the last several years have created numerous impacts to the defense industrial base and defense contractors.  Raytheon is no exception and they are forced to evolve as a company to react to the reduced business base caused by reduced military spending.  While every other defense company has seen significant change over the last many years, Raytheon may be the most interesting study in these many changes in the industry because of the nature of the companies involved in this merger.


There are many direct and indirect effects of the reduced military budget, but there are three that have been most prominent during my year with Raytheon Systems Company.  First, the mergers and acquisitions within the defense sector have created great instability within the company.  As discussed earlier in this paper, Raytheon has been working hard to become one company.  The jury is still out on how positive the effects of these mergers are for the industry or DoD.  Second, commercialization and globalization of the company has been required to find new markets and to maintain growth.  The third major effect is in technology export control issues resulting from the rapidly growing and changing commercial and global business markets.


These three issues are creating some of the most profound changes in the company.  They drive the focus and marketing of a large portion of the company looking for future markets and growth.  At the same time, much energy is expended to ensure their current market in the US military is maintained to retain as much of the “old business” as possible.

Mergers and Acquisitions within Raytheon Systems Company


The big mergers that formed the current Raytheon Company have already been discussed.  The initial consolidations grew Raytheon’s market base mostly out of pure survival instinct as the defense budget shrunk in the US.  Now Raytheon will attempt to perfect it’s structure and continue the consolidation of all their sites to reduce overhead, eliminate redundancy, and to reduce excess capacity.  Also, the consolidation will drive the direction and products of the company.  Raytheon has also eliminated some business areas in the process of consolidation.  Several small areas, such as appliances, have been sold to allow the company to focus on more profitable sectors of the industry.  There have also been more acquisitions.  Just last year, Raytheon purchased a portion of Allied Signal to increase their capabilities in electronics.  This continued acquisition and divestiture process will allow Raytheon to “fine tune” and focus their business to achieve a strong posture within the defense industry and to increase their share in the commercial sector.  This will also help the company be more competitive in the rapidly growing global marketplace.

Commercialization and Globalization

The creation of global businesses has transformed the marketplace and expanded the playing field for many companies.  The ability of a company to offer products and services worldwide has increased their customer base and provided new markets to increase revenues and profits.  This global expansion was essential to sustain the growth demanded by corporate shareholders.  The process of globalization also feeds upon itself.  As companies expand internationally they create more business opportunities for other companies internationally and the process continues to build upon itself.  Information Technology is a key enabler of this process.  Rapid sharing of information across  the company Intranets and the Internet minimize the impact of working collaboratively across long distances.  Globalization is now a fact of life for most major companies.  The ability to compete globally is not only a geographical function, but also a mindset within the companies that compete there.  This process is now ingrained with most companies to the point that developing international strategies is part of the initial product development and not just an afterthought attempt to expand the market for an item or service.  

All the companies that participated in the Fellows program this year are international in scope.  Raytheon has an entire company, Raytheon Systems Limited, which is a United Kingdom based company.  The other corporations in the fellowship have similar arrangements.  These overseas segments provide a company “hands on” interaction with their customers and insight into local customs and business practices.  A shortage of critical job skills has also forced some companies to recruit employees from overseas.  High tech portions of Raytheon have a difficult time recruiting enough qualified employees here in the United States.  The overseas labor market provides another source of personnel for these fields.  Additionally, the high cost of US labor has also driven many companies to relocate facilities overseas where labor is much less expensive.  The effect will be to create a sort of “mixing bowl” as Raytheon continues to expand internationally and grow over time.

Another reason for the global expansion of companies is the requirements levied by foreign governments.  Many contracts with foreign countries require products be built within their country.  Quite often a corporation will not have a chance to do business in other countries unless they have a presence in that country.  Similar to the “Made in the USA” campaign fought by US companies, other countries are following a similar path to bring jobs and money into their countries.  


Not only is Raytheon competing on the international market, but also it is putting a lot more energy into the commercial sector than previously.  For many portions of RSC the commercial market is a very foreign area for doing business.  They have worked almost entirely with either DoD or other portions of the United States Government and are very comfortable with these customers.  Even though the government can be a difficult customer, much of RSC is comfortable in that environment since many employees have even come from DoD.  How Raytheon deals with the commercialization of many of its products will determine how successful some of it’s business units will be in the future.


The Imagery and Geospatial Systems Division set-up an Integrated Process Team to explore ways to commercialize their government programs and the technology that has evolved from them.  This is a difficult process for many of their products since much of the hardware involved is very high end computing and processing equipment that is expensive.  The IPT is still working as I write this report and has not come to any conclusions at this point.

Technology Export Controls


With the globalization of the defense industry has come an increased desire to export many different types of technology.  The ability to sell products overseas as well as domestically makes products not only more profitable for the company, but cheaper for the customer as well.  How the United States government processes and honors these export requests has become an issue with most defense companies.  The criteria used and the amount of time required to process these requests can be a severe restriction to US companies trying to do business abroad.


Raytheon does not view export controls as inherently bad.  The individuals I spoke to agreed that the actual level of control is generally appropriate.  There are some instances when this is not the case, but overall, there is agreement that some technology must be protected by the United States.  The greatest friction arises over what criteria are used to determine what is released and the amount of time it takes to process a technology export request.  There is also a perception of a moving scale to determine what can be released.  Systems that are approved on one occasion are disapproved under similar circumstances at another time.


The time it takes to process a request is one of the greatest sources of concern for Raytheon.  The commercialization and globalization of the company have increased the number of requests they submit.  When trying to compete with foreign companies for foreign contracts, US firms have a lot less agility.  The process of obtaining export approval can constrain foreign business, not just by limiting exportable technology, but by slowing down a company’s response to foreign inquiries.  With increasing competition for limited foreign contracts, agility in the market place is often one of many factors that determine success.


I was involved in one example of the time required to process an export request.  Raytheon Systems Company is working on a contract for Australia to install self-protection equipment in C-130s.  The equipment being installed was products used by the United States and was going to one of our strongest Allies.  The process for formal approval to export the Radar Warning Receiver took so long the first C-130 had been modified at the Greenville, Texas facility and had to be delivered to Australia without the receiver installed.  The company had to wait for the formal approval to fly a team to Australia to install final component.  When approval to export existing systems to our strong Allies takes this long to process, imagine the time involved with unfamiliar systems to other countries.


The criteria used to determine what can be exported are at times vague and confusing.  There are many technologies that are clear “yes or no” answers, but there is a growing number that are not so clear-cut.  While researching this topic, I found there to be four different categories of products that are reviewed for export:

· Old Products – These are products that were developed for the United States and companies are trying to sell abroad.  These are products such as F-16 aircraft or MA-1A tanks.

· Modified Old Products – These are products that are modified versions of products developed for and used by the United States.

· New Products – These are products designed and built for a foreign customer and not used by the United States.  These products are designed using US technology and equipment.

· Products Containing Foreign Technology – These are products designed and built for a foreign customer and not used by the United States.  These products are integrated and designed by US companies using foreign components.

All export requests can fit into one of these categories and each has a different degree of difficulty in the approval process.  The current export control system deals well with old products and modified old products.  We understand these systems and their capabilities and are most comfortable making export decisions on these types of products.  Dealing with new products is more difficult since we do not have experience with these systems and determining their exportability is more difficult.  Raytheon is competing for a British contract to build an airborne surveillance platform they have designated ASTOR.  This program takes United States technology and integrates it into a new platform, which the US military does not use, for export overseas.  The commercialization and globalization of the defense industry will create more of these types of requests as companies pursue more foreign contracts.


The final category I have defined is the newest and most difficult to process, new products containing foreign technology.  These types of products are assembled and integrated by US companies using foreign sub-systems.  Raytheon is currently competing on an Australian contract to build an airborne surveillance platform similar to AWACS called Wedgetail.  Their proposal is to integrate an Israeli radar into a French Airbus aircraft.  This Raytheon product would use US systems integration knowledge to assemble foreign equipment for sale to a foreign government.  How do we place a tangible limit on what level of systems integration we permit exported?  Once again, these types of systems will increase as the globalization of the defense industry continues.  United State corporate purchases of foreign companies will also increase this type of scenario.


The Department of Defense is currently working hard to define what it needs to protect as one of the first steps to improving the export control process.  This is not an easy task and one not to be taken lightly.  There is obviously a need to prevent the loss of our technological advantage against potential adversaries.  At the same time, we need to provide our defense contractors with a system that permits them to compete successfully in the international market.  Their success overseas will directly affect the health of our defense industrial base here in the United States.


Besides defining exactly what we must protect, we need to work on reducing the amount of time it takes to process export control requests.  One way to do this is to move to a nearly paperless system.  Some portions of the approval process are moving in this direction already, but until the entire system becomes computerized there will be minimal benefits to the system as a whole.  This process would reduce the amount of time it takes to move requests between reviewing agencies and provide a better audit trail for tracking requests.  Just like the Australian C-130 example cited before, requests currently can get “lost” in the system.  We don’t want to reduce how thoroughly we review each request, but we must reduce the time it takes to render a decision and be more accountable for requests as they move through the approval process.

Acquisition Reform


The focus of this program was not on acquisition reform, however, since I was located at a Defense Contractor there was the opportunity to look at their perspective of how acquisition reform is progressing.  There have been numerous changes in the way the government does business and Raytheon has been deeply involved in many of these changes.  The overwhelming opinion of those I have discussed this topic with is that acquisition reform is definitely progressing in the right direction.  Raytheon feels very comfortable with the changes to the acquisition process.  The company feels that a lot of the old processes unnecessarily limited contractor creativity and drove some higher costs into the proposal process.  At the same time, most agree that more changes could improve the process even more.  There are two topics that deserve some note from my experience at Raytheon; the concept of “Best Value” and the use of Commercial off the Shelf equipment.

Best Value Contract Awards


The services review contract proposals and determine contract award based on “Best Value” to the government as opposed to the best price.  Until recently, the best value has almost always meant the best price with only a few exceptions (nearly all contracts were awarded to the lowest bidder).  There have been awards recently where the best price has lost the contract because other proposals were determined to be a better value even though more costly.  The concept behind this line of thought is sound, but this practice raises a few questions.


I will use a specific example to illustrate the dilemma with best value.  In January 1999, the Air Force awarded a contract for the C-5 Avionics Modernization Program (AMP) to Lockheed Martin Aeronautical Systems Company based on “Best Overall Value” to the government.  The competition for this contract was Raytheon Systems Company.  Raytheon’s bid was more than $60M (13% of contract award price) less expensive than Lockheed’s proposal.  It is important to note that Raytheon lost this contract for several reasons emphasized by the Air Force, however, this case still highlights the issues involved with the best overall value concept.  I have simplified many of the aspects of this contract award and source selection decision document.  Many of the details are not germane to this discussion.


The request for proposal (RFP) asked for an upgrade to the C-5 consisting of two (of interest to this discussion) significant modifications:

· Upgrade the all weather flight control system to improve the reliability and maintainability of the system.

· Add Global Air Traffic Management (GATM) civil requirements while accelerating traffic collision avoidance system retrofit employment.

There were a lot of sub-requirements under these two very general categories.  The proposals provided by Lockheed and Raytheon followed two decidedly different approaches to the RFP.  Raytheon provided a proposal that minimized cost while still fulfilling all the written requirements of the RFP.  Lockheed’s proposal went beyond the written requirements of the RFP and provided significantly increased functionality, but at a higher cost.  Lockheed’s proposal was over $60M more expensive than the Raytheon solution.  The Air Force selected the Lockheed proposal based on the concept of “best overall value.”


The problem with this approach is that the bidders may not know precisely what the government is looking for in the contract.  In the above example, Raytheon could have built a proposal based on increased functionality if they had known what the customer was looking for in the final system.  They opted to proceed with the much lower cost system that provided the level of capability asked for in the RFP.  There will always be a system that could be improved for a price, but the question becomes, at what point is the increased cost justified to create a “best overall value?”  A proposal can be a better value but cost twice as much as the next competitor.  This process becomes a guessing game for industry on just how much functionality will the government buy on this particular proposal?

There is even a hint that the contractor should build a proposal to spend all the money available to the government for that contract.  The amount of money budgeted for a particular contract is public knowledge, so the contractors have an approximation of what the government has to spend on a program.  In the example above, the government had much more money available than was required to fulfill the basic RFP.  The Lockheed proposal basically spent all the money that was budgeted for the program, Raytheon chose to give the best price for the requested functionality.


I don’t want to suggest that we go back to rigid request for proposals that tie industry’s hands and inhibit creativity.  We need to ensure we steer all competitors in the same general direction with an RFP that fully details the desires of the government.  When the competitors provide proposals based on two different premises, I’m not sure we are getting the best competition possible for that RFP.  If the purpose is to obtain the greatest functionality possible for a given amount of money, we need to state that up front.  Otherwise, we create a guessing game for the contractors and may not get the best competition possible for the government.

Commercial Off the Shelf Equipment


The government has really pushed industry hard to use as many commercial off the shelf (COTS) components as possible in their system designs.  The assumption of this philosophy is that COTS equipment is always better, cheaper, and easier to support since it is used by the commercial sector.  DoD is enamoured with COTS equipment and the perception (real or imagined) is that DoD will award a contract with COTS equipment even if it is more expensive than a non-COTS solution.


I witnessed a situation while at the Raytheon Greenville facility where COTS ended up being more expensive.  A component on the RC-135, Rivet Joint aircraft was mandated (by the Air Force program oversight) to be a COTS piece of equipment rather than an engineer preferred non-COTS solution.  The parts were purchased for the entire fleet of aircraft.  Several months later, there was a change required to the aircraft systems and support was needed for that piece of COTS equipment.  The vendor was contacted and they informed Raytheon that that equipment was an older line no longer carried or supported by the vendor.  This equipment now had to be reverse engineered and modified by the Raytheon people.  The final cost of that system was higher than the original cost of a specialized piece of equipment.


The speed with which commercial technology is changing is amazing.  Newer and better products are being designed at an ever-increasing rate, especially in the commercial electronics business.  The catch to using COTS equipment is that in 12 to 18 months that same equipment may not be “COTS” any longer.  Industry will always move at a faster rate than DoD upgrades their equipment.  We cannot afford to keep pace with technology at every turn.


The other price of using COTS equipment is the issue of security.  With industry moving more and more overseas for lower costs of designing and manufacturing equipment we can not ensure that all COTS equipment was built in the United States.  The software code of many systems is built in numerous foreign countries.  When using COTS equipment we need to examine our need for system security.  We need to answer the question to ourselves, “Does it matter if the software code to this piece of equipment was written in China?”  In many cases it does not matter, however there may be times we need to consider this possibility.


DoD should take a look at each situation to determine if COTS equipment is truly the best option for each situation.  It is likely there are many times when it is not any better, especially given the length of time DoD tends to use equipment.  Additionally, we need to think through the issue of security and ensure we are acquiring the level of security we need.

OTHER FELLOWSHIP INTEREST AREAS


During the course of our year in the fellowship we were asked to look at several areas specifically.  While I have no specific recommendations for DoD on these topics, the following section is my perspective of Raytheon’s viewpoints and policies.

Protecting their “crown jewels”


Raytheon Systems Company (RSC) does not have any pre-set criteria to use when determining what information or functions are their “crown jewels.”  RSC is such a large and diverse company that most of this type of discussion is best handled by the individual segments.  Each segment has basic core competencies, which could best be defined as their “crown jewels”.  The core competencies are determined at the executive level of the divisions and segments. The divisions and segments I have interacted with don’t have their core competencies written down per se, they are often just unspoken or assumed as part of the focus of each business unit.  Most often, each segment defines “what we do” as opposed to a formal list of core competencies.


The default position of RSC and all the segments is all company information is worth protecting and is “proprietary”.  This stems from intense competition within the industry and even things that appear like small matters on the outside could be the tiebreaker that gives RSC an advantage in the market.  Nearly all information is scrutinized in that context, which includes the following questions:

· Would the release of the information assist a competitor to face RSC during competition for business?

· Would the release of the information reduce RSC’s competitive advantage in the market?

If the answer to either of these questions is yes (or even maybe) the information will be protected within the company.  These are not “official” company questions, but my interpretation of how most issues are handled.  The company does have a formal security division, which screens all information before it leaves the company.  They ensure no information leaves the company that is either classified or proprietary.


Specific technologies and capabilities of each of the business units are almost always protected by the company.  The degree of protection is determined by how much of a competitive advantage the capability provides the company.  If the technology provides an RSC unique capability, then it would be more closely protected than a capability that was also provided by other companies.


One other source of determining what is protected is the customer.  This becomes especially true when dealing with the government.  The US government quite regularly will determine what a company must protect.  This requirement (security classification) can be in the form of protection of classified information, protecting the fact that the technology exists, or even protecting whom the customer is.  While this is a different reason for protection than competitive advantage, the customer can sometimes determine your “crown jewels”.

Outsourcing


Raytheon Systems Company (RSC) is a very large and diverse company that provides many services internally.  The company is continuing to consolidate and restructure in the aftermath of the acquisitions and mergers of the last few years.  Part of the decision process in the consolidation is what functions did the company want to keep and what did it want to divest.  This initial organization determined that some things would be outsourced.


There are not any written criteria for determining what functions will be outsourced within RSC.  There is a couple basic guidelines that most of industry seems to follow including RSC.

· Can the function be performed by my company?  This is obvious, but quite often the company has a requirement that it does not have the expertise to perform.  For example, RSC hired SAP (an enterprise software company) to create and install an enterprise wide information system.  RSC doesn’t have the expertise to do this so they outsourced the work.

· Can I save money and improve the bottom line?  The company will outsource support functions that can be done cheaper by a contractor.  Computer system support and janitorial services fall in this category.  These functions can be provided cheaper by a contract than retaining the capability in-house.

· Simplification of management’s span of control that permits more focus on core business.  By reducing the number of overhead responsibilities, you can permit management to focus more on the core businesses.

There are functions that the company will not outsource even though it could be done cheaper outside the company.  A function that is critical to the company would not be outsourced since it could take the company’s destiny “out of its hands.”  Portions of information technology are an example of this.  The company would outsource the hardware and software set-up of the system, but system administration and data base management is retained.  Retaining control of the system operation and the database are important to the company.  These functions may not directly generate revenue or be a core competency, but they are key enablers for the business.

Overall, most outsourcing decisions have already been made in the company.  Information technology is the only large area still under consideration for outsourcing.  There was a hard look at most functions in the past few years as part of the reorganization and while looking to save money on overhead costs.

Strategic Planning/Vision


Strategic planning is one of the areas where Raytheon is making major changes.  Their strategic planning process has always been very financially oriented, however they are attempting to codify a process which will be much more future business and direction oriented.  The most recent strategic planning process is combined with financial planning and is done by the business units.  The business units determine where they think they are going in the next five years.  This information is rolled up the company to build an entire Raytheon Plan and the business units are graded on how well they execute their plans, especially the financial portion.


The strategic vision of the company is very much driven from the new CEO of the company, Mr Dan Burnham.  He is without a doubt the driving force behind the shaping of the new Raytheon and his vision is that which the company is now pursuing.  This is very much a top down focused process, his vision drives the shaping of the company.


Through the course of the fellows program we visited each of the six companies and have discussed strategic planning with each one.  The overriding consensus is that the scope of strategic planning is rapidly shrinking.  Most companies view strategic planning as a much shorter term operation than most of us traditionally envision.  One company, Netscape, talks about strategic planning in the context of the next 100 days.  The driver for this shortened timeline is the exponential rate of change in this information age.  Most companies feel they cannot possibly predict the future so they don’t even attempt to do so.  The process of planning for the future is much more iterative and rapid to react to the fast changing marketplace and the latest technological advance.  For some companies, strategic planning is more about planning the support structure (facilities and people) that will be required by the company and less about their product lines or the direction of the marketplace.


Perhaps the lesson for DoD is that industry finds the distant future too hard to even attempt to predict.  They attempt to ensure they have the tools and people necessary to work and react in the much shorter term.  DoD expends a lot of man-hours and money trying to predict the distant future (beyond 2010).  History has generally shown that we don’t get this right.  There is a distinct possibility that this is merely an exercise we cannot hope to get right and should redirect the vast majority of these resources to more profitable endeavors.

Year 2000


Raytheon has expanded a lot of time and resources to prepare for the Y2K problem.  The vast majority of work is already complete in this area and most parts of the company are ready for the new millennium.  The company did one of two things when preparing systems for this event, repair existing systems or replace them.  The majority of systems were reworked to adhere to Y2K standards, but some systems were replaced entirely.  The enterprise resource program that RSC put in place in the Dallas area was accelerated to ensure it was in place this year and solve all their Y2K problems in their business area programs.


There have been some dry runs of the system by tricking it into thinking the year 2000 had occurred and no problems were noted.  Overall, the company is just about ready for the new year and is not planning any changes in the way they do business as the time approaches.  The greatest precaution they are taking is to ensure all systems are backed-up before calendar year 2000 arrives.

WRAP-UP

Summary


Overall this has been a very enlightening year with Raytheon Systems Company.  There are many parts of the company that are very well managed and the company should remain strong in the years to come.  The two areas I feel are of the greatest significance to DoD are the Shared Services Organizational structure and Information Technology.


DoD needs to aggressively pursue a path that will reduce the duplication of support services across the military and build a robust information technology infrastructure to support this organization.  There will be a cost associated with the start of this process, but the long-term benefits are staggering.  Not only can we save money and manpower, we can also simplify many process along the way.

Raytheon Systems Company Program Participation


Raytheon Systems Company was an outstanding sponsor for the fellows program.  My mentor, Mr. David Matthews (originally Vice President, Planning), brought me into the company and ensured I had access to the level of the company required for the fellows program to succeed.  Just as an example of their support, I was issued an employees company identification badge instead of one for a government employee.  While this may seem a small detail, it allowed me the opportunity to work much more closely within the company.  Instead of being treated as an outsider, I was much closer to working as an employee.


During the course of the fellowship, Raytheon underwent many changes.  The restructuring of the company caused a lot of turmoil and made it difficult to focus me into specific divisions.  While none of the locations I was assigned were closed, their structure within the company changed a couple times during my stay.  During the final four months, my mentor for the program was even reassigned to Washington DC.  His strength of support for the program allowed this to work, even from long distance.


Overall, I commend Raytheon Systems Company for its support of the program.  They made my fellowship not only informative, but enjoyable as well.

Suggestions for Fellows Program


I found the Secretary of Defense Fellows program to be very rewarding not only professionally, but personally as well.  While most members of the services want to be viewed as war-fighters we must not forget there is a business side of DoD that must be managed effectively. This program has provided me with a much greater appreciation of this fact.  I offer the following suggestions to help improve the fellowship program and make it a little smoother for those who follow.

Fellowship Orientation

The first four weeks of the program was a series of introductory briefings in Washington DC to prepare us for the program.  Most of the briefings were very good and helped set the stage for our year in industry.  More emphasis should be placed on presenting the current forces shaping industry.  When I initially started with Raytheon, I found myself without a frame of reference on many subjects that the company is dealing with.  For example, briefings/discussions on such topics as:

· Human Resources

· Basic Corporate Finances

· Information Technology

· Globalization

· Strategic Planning

This list is not all encompassing, but some general information on corporate structures and the current issues they face would help the fellows get off to a quicker start when they arrive at their companies.

Fellows Meetings


Whenever the fellows traveled to each other’s companies, we got together for three to four hours to discuss the program.  We did not do this nearly enough, especially early in the program.  Meetings once a month might be a little too much, especially with company business to work, but meetings in the first couple months would have been helpful to see how everyone was placed in their companies and to exchange ideas.  The meetings later in the program are good for working the final reports and to help each other see areas that we could look into that we might not have addressed so far.

Communication


Not so much of a suggestion as kudos, but the day to day admin of the program was very good.  The use of e-mail to both our home address and to our work made sure the word got out no matter where we were.  Raytheon provided me with a laptop computer that I could travel with and it proved to be invaluable.  I would suggest that each fellow have a laptop (either company or government provided) during this program.  The amount of traveling we do make this invaluable to remaining in touch with not only the fellows’ office, but our parent services as well.  Additionally, this provided me the opportunity to work on my written requirements while traveling.  One possibility for this idea is to work with the company sponsors to make this desired equipment for each fellow.  Most companies won’t have a problem with this, since many issue them to executive employees anyway.

Raytheon Re-visit


As discussed in this paper, Raytheon is very much a company under construction.  Most of the programs and policies are still in the works and even the final structure of the company is still under scrutiny.  I believe that while there is a lot of turmoil right now, the company will be very strong in the future.  Many of the procedures and programs the company is formulating come from a strong foundation in the original legacy companies.  Once Raytheon has a chance to settle into a structure and implement their plans, they have all the tools they need to build a very strong company.


I think the Fellows program should look back to Raytheon in three or four years and think about sending another corporate fellow.  The company should have most of its programs in place and running by then and there should be a lot of new ideas to pursue within the company.
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