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	As a result of reduced defense spending and growing acquisition program difficulties, the government is likely to cancel more defense programs to save money.  Unfortunately, taxpayers are still obligated to fund program closeout activities following program cancellations.  These essential activities can be expensive and time-consuming, yet the Department of Defense provides little closeout guidance amid thousands of pages of acquisition regulations.  Guidance derived from an exploratory case study of the Medium Extended Air Defense System (MEADS) demonstrates that better guidance could potentially reduce the cost of closeout activities.
	Analysis of the case study resulted in five major categories for closeout guidance, including planning; dispensation of materiel; personnel and staffing; contract and financial; and data archival.  The guidelines within these categories are not intended to be universal or comprehensive, but are intended to provide a basis for program managers who face the daunting and often unexpected task of program closeout.  The guidelines are also intended to contribute to a growing repository of guidance available to the acquisition community.  To derive the maximum benefit from closeout guidelines, the Department of Defense should incorporate closeout planning into the initial acquisition strategy.  Lastly, investigation of closeout issues in the MEADS program ultimately suggests that a major acquisition reform is necessary.
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[bookmark: _Ref321977111]Section 1:  Introduction

	Weapons system acquisition is a complex and costly process.  Thousands of pages of federal regulations guide the Defense Acquisition Management System while taxpayers spend billions of dollars each year on development and sustainment of a variety of programs.  The Fiscal Year 2012 budget alone includes $188.4 billion for defense acquisition programs.1 Unfortunately, not all of these programs will become fielded weapons systems.  Changing political climates, reductions in defense spending, cost overruns, and technological hurdles all create significant challenges for the completion of any program.  The next ten years are expected to be even more challenging as sustainment costs for existing platforms increase and a dramatic reduction in defense spending severely limits acquisition resources.  “The new military strategy includes $487 billion in cuts over the next decade.  An additional $500 billion in cuts could be coming if Congress follows through on plans for deeper reductions.”2 The combined effects of increasing acquisition program difficulties and decreasing defense budgets are expected to cause a significant increase in the number of program cancellations in an effort to save money.  	Unfortunately, program cancellation does not result in immediate cost savings.  The billions of dollars invested in programs produce hardware, software, and vast amounts of technical data that must be shipped, stored, and archived properly.  In the past ten years alone, taxpayers have spent over $46 billion on major defense acquisition programs that were canceled before they were fielded.3 Substantial cost and effort is required for dispensation management of all the residual material from cancelled programs.  This effort may require several years and the costs associated with dispensation management of developed hardware, software, and technical data can be tens of millions of dollars.
	Contributing to this expensive problem is a lack of official guidance concerning program closeout.  The thousands of pages of guidance in federal regulations almost exclusively apply to the normal acquisition lifecycle.  For example, the Defense Acquisition Guidebook (DAG) does not mention a closeout process, and guidance in the Defense Federal Acquisition Regulation Supplement (DFARS), which provides more detailed guidance to the Department of Defense (DOD) for implementation of the Federal Acquisition Regulations (FARs), only provides a few pages that deal with notification procedures and general contract provisions.  Additionally, guidance in Army Acquisition Procedures amounts to little more than three pages for a process that can take years.  These problems lead to the following research question:  What are potential fiscal benefits to the taxpayer of better Department of Defense acquisition program closeout guidance based on a case study of the Medium Extended Air Defense System?
	This paper uses the MEADS program as an exploratory case study to answer the research question.  The MEADS program is a multibillion dollar, tri-national missile defense system that includes the United States, Germany, and Italy.  The United States decided to withdraw from the program in February, 2011, after a 25-year development effort.  Analysis of ongoing MEADS closeout activities provided recommendations for acquisition program closeout guidance.  Recommendations and conclusions derived from an analysis of this more complex, international development effort can be applied to both United States (US) development efforts as well as a multinational or joint acquisition program to reduce closeout costs.
Ultimately, planning for closeout offers the greatest potential benefit.  Although critics may contend this is planning to fail, contingency plans are necessary in a fiscal environment where every acquisition program will be scrutinized for cancellation. 
	The paper is divided into six sections.  Following the introduction, the background section provides information on the Department of Defense (DOD) acquisition process to highlight the scope of the effort associated with any acquisition program.  The section also introduces the primary documents and regulations guiding the Defense Acquisition Management process.  To clarify the meaning of program closeout, the background provides definitions for closeout, cancellation, and termination.  Lastly, it provides currently available closeout guidance and examples of the costs of program closeout.
	Section three provides an overview of the MEADS case study, including history of the program and reasons for its cancellation.
	Section four describes how Subject Matter Expert (SME) interviews were used to obtain results from the case study.  Thirteen members of the North Atlantic Treaty Organization MEADS Management Agency (NAMEADSMA), including the General Manager and Chief Engineer, provided responses to the interview questions listed in appendix B.  These questions focus on the MEADS closeout process.
	Section five provides closeout guidelines based on analysis of information derived from the SME interviews about the MEADS case study.  The resulting guidelines are divided into five categories:  planning; dispensation of materiel; personnel and staffing; contract and financial; and data archival.
	Section six provides conclusions and recommendations based on the research, including potential cost savings from closeout guidance.  It also provides justification for the thesis of the paper:  Detailed DOD guidance concerning program closeout is needed to reduce taxpayer liabilities for dispensation management of weapons hardware, software, and technical data.

[bookmark: _Ref321977314]Section 2:  Background Information

[bookmark: _Ref321977954]Acquisition Process

	To help understand why closeout guidance is important, a brief overview of the normal US acquisition process is necessary.  There are three main components of defense acquisition, which the DOD describes as Decision Support Systems (figure 1).  The components are the Planning, Programming, Budgeting, and Execution (PPBE) Process, the Joint Capabilities Integration and Development System (JCIDS), and the Defense Acquisition System.  Together, these systems provide the resources to acquire defense capabilities that support the National Security Strategy.  Although this paper concentrates on the Defense Acquisition System, the other components of defense acquisition are important for closeout considerations because changing defense priorities and budgets can significantly impact programs.

[image: ]

[bookmark: _Ref321979589]Figure 1.  Major Components of Defense Acquisition4
	The PPBE process provides the DOD with fiscal resources to meet objectives outlined in the National Security Strategy and National Defense Strategy.  The JCIDS identifies capabilities and associated operational performance criteria required by the joint war fighter to successfully execute the mission.5 The Defense Acquisition System is the management process that ultimately guides the procurement of individual weapons systems.  The Defense Acquisition Management System is the event-based process that supports defense acquisition.  It is also called the acquisition lifecycle and can be modified for individual program needs, but usually resembles the format in figure 2.
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[bookmark: _Ref321979742]Figure 2.  The Defense Acquisition Management System6


	The Defense Acquisition Management System consists of five major program phases, including Materiel Solution Analysis, Technology Development, Engineering and Manufacturing Development, Production and Deployment, and Operations and Support.  Main development activities take place in the first three phases.  The MEADS program uses the NATO standard Phased Armaments Programming System (PAPS) for the acquisition lifecycle.  The MEADS program was in the Design and Development (D&D) phase, which is the PAPS equivalent to the Engineering and Manufacturing Development phase, when the US decided not to produce the system.

[bookmark: _Ref321978205]Acquisition Process Guidance

	Primary guidance for the Defense Acquisition Management System is contained in the Defense Acquisition Guidebook (DAG), Federal Acquisition Regulations (FAR), the Defense Federal Acquisition Regulations Supplement (DFARS), DOD Directive (DODD) 5000.01, and DOD Instruction (DODI) 5000.02.  The DAG is a 927-page, discretionary best practice guide published by the Defense Acquisition University (DAU) for the acquisition workforce.7 Defense Acquisition University is a professional training organization dedicated to the development of “qualified acquisition professionals who deliver and sustain effective and affordable war fighting capabilities.”8 Department of Defense Directive 5000.01, The Defense Acquisition System, is a 10-page document which outlines management policies.  Department of Defense Instruction 5000.02, Operation of the Defense Acquisition System, is an 80-page document which establishes and details the Defense Acquisition Management System.  The FAR is a 2,013-page document that contains acquisition regulations.  The DFARS is a 1,292-page supplement to the FAR for use by the Department of Defense.  Despite the thousands of pages of guidance available in these resources and an entire training and certification organization for acquisition professionals, very little guidance is available concerning program closeout.

[bookmark: _Ref321978215]Closeout, Cancellation, and Termination

	Program closeout consists of the activities associated with dispensation of residual program materials.  It involves the entire development team, including the government management agency, prime contractor, subcontractors, and all of the hardware, software, and technical data developed in the program.  In contrast, termination is a contractual term.  The government may elect to terminate a contract for cause, also called default, or for convenience.  In the first case, the contract is ended because of the contractor’s failure to meet its contractual obligations.9 In the second case, the contract is ended when it is in the best interest of the government.10 Cancellation is a general term that refers to the discontinuance of a program.  For the MEADS program, the US decided not to produce the system.  For simplicity, this is considered to be cancellation.

[bookmark: _Ref321978224]Closeout Guidance

	Unfortunately, the Defense Acquisition Management System assumes that programs will continue through the entire acquisition lifecycle.  This is evidenced by the inclusion of little official program closeout guidance in any of the documents used for acquisition program management.  The DAG, FAR, and DFARS all address contract termination; however, this is only one aspect of the program.  Management activities can include contracts, system integration, risk management, cost analysis, program assessment, personnel management, information management, logistics, developmental engineering, configuration management, test and evaluation, and quality assurance, among others.  All of these activities are involved with program closeout and must be addressed when a system is cancelled or terminated. 

[bookmark: _Ref321978232]Costs of Program Closeout

There are several components of program closeout costs (figure 3), including settlement costs and management costs.  Settlement costs consist of the cost for work already performed, also known as incurred or sunk cost, contractor profit, and termination cost.  The main cost is the work already performed by the contractor.  Termination costs are “the expenses associated with terminating a contract, such as preparing a settlement proposal, negotiating with subcontractors, and disposing of inventory.”11 A fourth, rarely cited cost that is missing from figure 3 is the ongoing cost of program management by the government.  Management activities not only require continued funding for the program undergoing closeout, but also preclude government employees from contributing to other acquisition programs.

[image: ]
[bookmark: _Ref321979754]Figure 3.  Settlement Costs12

Since termination costs are part of a contractual agreement between the government and the contractor, they are not always available.  However, one important study completed by the Government Accountability Office (GAO) in 2008, “Termination Costs Are Generally Not a Compelling Reason to Continue Programs or Contracts That Otherwise Warrant Ending,” offers some insight into the cost of program cancellation.  For the Tri-Service Standoff Attack Missile (TSSAM), termination costs alone were six percent of the contract value, or $170,298,751.13 The sunk cost to the government for this program was over $2.3 billion.
Although figure 4 does not directly address closeout costs, analysis of the data illustrates two important points.  First, taxpayers spent over $7.6 billion on major programs that were cancelled during the period of the study.  Second, the amount the contract price exceeded the total settlement cost is relatively small for all programs except the Comanche.  Consequently, it was almost as cost effective to finish the contract as it was to cancel the program, demonstrating the illusion of immediate cost savings from program cancellation and the fact that the government usually does not consider termination or closeout costs in its program cancellation decisions:  “Contract termination costs generally did not drive contract termination decisions; rather, officials told us that the contracts were terminated because of cost growth or because the program that the contract supported was canceled.”14 Analysis of the MEADS case study includes additional closeout cost details.

[image: ]
[bookmark: _Ref321979771]Figure 4.  Programs with contracts over $100 million terminated 1995-200815


[bookmark: _Ref321978244]Increasing Number of Program Cancellations

	Overall cost to the taxpayer for program closeout is expected to increase because the government is cancelling more programs in an effort to save money.  “The President’s FY 2010 budget request reflected the termination of eight major programs and the restructuring of numerous others.  Major terminations included F-22 fighter production, Transformational Satellite, Combat Search and Rescue Helicopter, VH-71 Presidential Helicopter, Multiple Kill Vehicle, and Kinetic Energy Interceptor.”16 There are many reasons for program cancellation; however, cost growth is one major cause.  During the past two years alone, DOD acquisition programs have experienced cost growth of $70 billion.17 In its 2011 Assessments of Selected Weapon Programs, the GAO states “Cost overruns of this magnitude on programs that have already spent years in development can only be meaningfully offset by reductions in planned capabilities or quantities.”18 Cost growth is enough to drive reductions in planned capabilities, or program cancellations, even with stable defense spending.  Defense spending over the next ten years is expected to dramatically decrease. 




















[bookmark: _Ref321977372]Section 3:  Case Study—The Medium Extended Air Defense System
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[bookmark: _Ref321979784]Figure 5.  MEADS Components:  (clockwise from upper left)
CMR and Launcher, MFCR, SR, and BMC4I19, 20, 21


	The Medium Extended Air Defense System (figure 5) is a theater air defense system designed to replace the aging Patriot, HAWK, and Nike Hercules systems.  It offers significant advantages over existing systems, including defense against next-generation threats such as Tactical Ballistic Missiles (TBMs), Unmanned Aerial Vehicles (UAVs), and cruise missiles, much easier transportability, reduced manpower requirements, 360-degree surveillance, increased interoperability with other systems, and open architecture for plug-and-fight capability.22
The United States provides 58 percent of the funding, Germany provides 25 percent, and Italy provides 17 percent.  Government oversight is provided by the NAMEADSMA in Huntsville, Alabama.  The prime contractor is MEADS International, Incorporated, located in Orlando, Florida, and the major subcontractors are Lockheed Martin in the United States, Lenkflugkörpersysteme (LFK) in Germany, and MBDA in Italy.
	The system is composed of several Major End Items (MEIs), including the Surveillance Radar (SR), Multifunction Fire Control Radar (MFCR), Launcher, Certified Missile Round (CMR), Battle Management, Command, Control, Communications, Computers, and Intelligence (BMC4I) Tactical Operations Center, and the Ancillary Group (AnG).  The SR and MFCR are radars that detect aircraft, ballistic missile, and other threats; the BMC4I is the command and control unit; and the AnG provides electric power to the radars.

[bookmark: _Ref321978255]MEADS History

	The MEADS program started as the Medium Surface-to-Air Missile (MSAM) project in 1987 after the Army recognized the need for a more effective low to medium range air defense system.23 The MSAM project evolved into the Corps Surface-to-Air Missile (CORPS SAM) program when the Army wanted to address shortfalls in the existing Homing All-the-Way to Kill (HAWK) missile system in 1990.24 The Army considered several alternative design solutions and eventually decided on a program that would incorporate technology from the Patriot Advanced Capability (PAC) missile and the Terminal High Altitude Air Defense (THAAD) systems.25 This initial concept and German interest in the project resulted in the initiation of the MEADS program in 1995 with a multinational agreement with Italy, France, and Germany.26
	The MEADS program progressed through the equivalent of the Materiel Solution Analysis and Technology Development phases from 1995-2004.  Funding problems caused France to withdraw from the program before the remaining nations signed a Memorandum of Understanding (MoU) in 1996.27 Integration of the PAC-3 missile into MEADS, numerous technical challenges, and the need for further system refinement contributed to a Risk Reduction Effort (RRE) in 2001 that added three years to the program.28 Following the RRE, the Army planned for a seven-year D&D phase which would produce the first system in 2012.29
	In 2005, following approval by all three nations, the NAMEADSMA awarded the prime contractor a $3.4 billion contract for the planned eight-year D&D phase.30 In early 2008, the program had completed the Preliminary Design Review (PDR) with the expectation to complete the system Critical Design Review (CDR) by 2009 and flight tests from 2011 to 2013.31, 32 By 2009, technical challenges delayed the system CDR to 2010 and planned fielding until at least 2018.33 “MEADS officials expect the program’s design and development phase to be extended by 18 months due in part to issues with BMC4I and sensor requirements and an underestimation of the sensor development effort that delayed the program’s critical design review.”34

[bookmark: _Ref321978265]MEADS Cancellation

	In 2009, the Army decided that it did not want MEADS due to budgetary reasons.35 Additionally, the Missile Defense Agency (MDA) was unwilling to acquire the program from the Army because of a production date of at least 2018.36 Based on a 2010 proposal to address cost and schedule issues, the Office of the Secretary of Defense (OSD) concluded that the D&D phase would require an additional 30 months beyond the original 110 established in 2004 and cost an additional $974 million to $1.16 billion to complete.37 These factors were adding to the mounting pressure to cancel the program.  However, the MoU with Germany and Italy prevented the US from simply cancelling the effort.  The MoU stipulates that any nation that unilaterally withdraws from the program must effectively pay, up to its original contribution amount, for the remaining nations to continue.  If all three nations had decided to withdraw from the program, then the nations would only be required to pay contract termination costs.  Surprisingly, this situation is one of the few termination issues directly addressed in the Defense Acquisition Guidebook.  Referring to DODI 5000.02, the DAG states “DoD Components contemplating termination of an international program should be aware of the termination provisions in the international agreement for that program.  Current practice requires the nation terminating its participation in the program to pay substantial termination costs.  Therefore, any DoD Component considering unilateral withdrawal from an international agreement must take into account the resultant costs that would be incurred.”38
	The Secretary of Defense considered several alternatives for MEADS.
In view of the above considerations, and in the broader context of a comprehensive DoD review of the U.S. Army’s Air and Missile Defense (AMD) portfolio, the U.S. considered several potential courses of action including:

1. Terminate immediately;

2. Continue development within the funding limits set by the D&D Memorandum of Understanding (MoU) that entered into force in early 2005; or

3. Complete the planned D&D phase by amending the D&D MoU to add the additional funding and time required.39

	Contractually, the first course of action would cost the US the $804 million committed to the current D&D phase for Fiscal Years 2011-2013; the second would cost the same $804 million based on original contract provisions; and the third would cost the $804 million originally planned for the contract plus at least an additional $974 million for Fiscal Years 2013-2017.40 In February 2011, the US chose the second option:  “The U.S. has decided that the best course of action is to continue the D&D phase by providing funding up to the agreed MoU cost ceiling of $4B equivalent U.S. dollars (in 2004 dollars).”41
	Unlike the preceding examples from the GAO, MEADS cancellation costs did influence the decision by the United States to continue the D&D phase until its conclusion because the amount to continue the phase was virtually the same as the amount to immediately cancel the program due to restrictions in the MoU.  “Terminating the program now, just after successful completion of the MEADS Critical Design Review, would force the nations to devote significant funding to contractor termination costs instead of using this funding to bring MEADS development to a viable level of maturity.”42 The nations agreed to change the remaining D&D phase to a “Demonstration of Capabilities” (DoC), or proof of concept, phase.  This redirected effort is intended to demonstrate basic system functionality through a Launcher Missile Characterization Test (LMCT), Sensor Characterization Test (SCT), and two flight tests.  On 17 November 2011, MEADS successfully completed the LMCT.  “The test demonstrated an unprecedented over-the-shoulder launch of the MSE missile against a simulated target attacking from behind.”43 Currently, the program is focused on completing the SCT and two flight tests with basic system components to demonstrate threat intercept capability.  These activities are taking place simultaneously with program closeout activities.









[bookmark: _Ref321977446][bookmark: _Ref321982682]Section 4:  Case Study Results

	
	Thirteen SMEs with experience in government and industry as well as direct involvement in the MEADS program provided responses to the interview questions in appendix B.  Analysis of SME responses resulted in five categories of program closeout guidelines, which are presented in the next section with MEADS-specific information.
	Subject Matter Experts interviewed included the MEADS General Manager (GM), Chief Engineer, Deputy Chief Engineer, five division leads, three section leaders, and two engineering specialists.  The SMEs include ten Americans, two Italians, and one German.  The SMEs have an average of five years of experience in the MEADS program, and all have been at the NAMEADSMA since the US made the decision to discontinue the program after the current phase.  A majority (92 percent) of the SMEs agreed that there is not adequate guidance for program closeout activities.  Additionally, most (92 percent) of the SMEs agreed that official closeout guidance would be helpful and that lessons learned from the MEADS program could be applied to other programs, including US-only programs.  Most (85 percent) of the SMEs had some job responsibilities related to program closeout activities.  All of the SMEs stated that any DOD-provided closeout guidance could only be general in nature since every program has unique aspects that could not be addressed by a specific set of rules.  More detailed information about the SMEs is available in appendix A and the interview questions are listed in appendix B.





[bookmark: _Ref321977461]Section 5:  Closeout Guidelines


	The following section provides MEADS-specific considerations for closeout activities based on lessons learned from the currently ongoing closeout process at the NAMEADSMA.  The guidelines are divided into five categories.  Among the categories, planning is the most crucial.	

[bookmark: _Ref321978279]Planning

	Existing guidance for the normal acquisition lifecycle requires substantial planning for manufacturing, fielding, environmental issues, and disposal.  “From the very beginning of a program, it is important that program managers consider and plan for the ultimate system demilitarization and disposal once it is no longer militarily useful.”44 Initial planning should also include the possibility of closeout, and the MEADS program highlights several areas where initial planning may have reduced closeout costs, including international agreements, system priorities, and proprietary technology.
	The international MEADS MoU requires any nation that unilaterally withdraws from the program to effectively pay for the other nations to continue.  Consequently, the United States decided to continue the development effort to the end of the current phase.  Although this ensures the remaining nations derive some benefit from the program, the MoU significantly increased the cost to the Unites States to cancel the program.  By planning for the possibility of cancellation, the DOD may have considered less expensive alternatives that still preserved national interests.
	The DOD cancellation decision in February 2011 required the NAMEADSMA to quickly develop a plan for the remaining resources available to the program.  The agency decided to focus on refinement of the MFCR so that the program can accomplish two flight tests by the end of the DoC phase.  As a result, the agency cancelled the Surveillance Radar, missile re-loader, and various other components and functionalities.  By planning for the possibility of cancellation, development priorities can be established early in the program so that any remaining resources can be allocated to components that benefit overall national objectives.
The MEADS program has several hardware elements that are US proprietary technology and it is unclear how these elements will be distributed when the program concludes.  The participating nations are currently coordinating a Letter of Intent (LOI) to solve this problem.  Planning for the possibility of cancellation may have resolved these issues earlier and provided alternate arrangements for critical components. 

[bookmark: _Ref321978675]Dispensation of Materiel

	An acquisition program starts developing products shortly after its inception.  These products are usually used for continued development efforts, but program cancellation creates additional cost associated with dispensation of materiel.  Other materiel considerations include obsolescence and the development state of critical software packages when the program is cancelled.
	The MEADS program has already developed or procured many hardware and software components, including MFCR prototypes, Government Furnished Equipment (GFE), transport vehicles, Special Test Equipment (STE), Ancillary Equipment, Identification Friend or Foe (IFF) equipment, and BMC4I prototypes.  Other items include office furniture, computer equipment, special tools, and many nation-specific and proprietary hardware items.  The international aspect of the program complicates the situation because these assets must be divided among the participating nations.  The United States facilitated dispensation by agreeing to allow Germany and Italy to keep most of the materiel developed in the program.  The NAMEADSMA is currently addressing distribution issues within the MEADS Asset Distribution Plan (MADP), and there are significant costs associated with creating an inventory for all of these items.  Even donation of items involves some cost because the government must still manage and transport the materiel.  The MEADS program currently only has funding to store most items for one year following closeout and no funding for transportation to move equipment from test locations in Italy, New York, and New Mexico.
	Most systems, including MEADS, require significant computer resources.  This creates additional problems for dispensation since hardware, software, and compilers rapidly become obsolete.  For the prototypes to be useful, they must have enough spares for short-term maintenance.  The MEADS program may have insufficient resources for spares.
	The last MEADS system software delivery incorporates functionality that is not required to conduct either of the flight tests.  Although this software delivery is a priority for Germany and Italy for continued development of the system, overall program resource constraints may prevent it from being completed due to prioritization of the two flight tests.

[bookmark: _Ref321978686]Personnel and Staffing

	Program cancellation generally creates several serious personnel and staffing problems for the government, including loss of corporate knowledge, inability to document lessons learned from closeout activities, and staffing reduction issues.
	People working on the program possess the most current technical knowledge since documentation usually lags development.  If technical experts leave for other jobs, much of this knowledge is lost.  Additionally, funding may not be available for new people and the experience needed to complete any remaining development disappears.
	For the MEADS program, personnel and staffing closeout activities include the development of a staffing reduction plan.  The MEADS Board of Directors (BoD) considered available funding, remaining time, and required skill sets to establish guidelines for this plan.  Complicating the situation is the fact that the NAMEADSMA is staffed by government civilians, employees working as NATO contract employees, contract employees filling government positions, and Systems Engineering and Technical Assistance (SETA) contractors.  The government employees are under matrix management, which means they work for other agencies such as the Army Aviation and Missile Research, Development, and Engineering Center (AMRDEC).

[bookmark: _Ref321978697]Contract and Financial

	Changes to contract and financial provisions can potentially provide the most cost savings during a closeout.  Like the other guidelines, contract provisions can benefit from prior planning.  This includes the overall contracting strategy, type of contracts used, penalties, contract negotiations, termination costs, and Forward Pricing Rates (FPRs).
	The United States decided to cancel the MEADS program immediately after a major contract renegotiation, which extended the program and added the additional resources required to complete D&D.  Unfortunately, the decision to cancel the program caused another contract renegotiation for efforts required to complete the DoC phase.  These renegotiations required several months, entailed significant cost, and diverted management agency and contractor attention away from system development.  Additionally, contract renegotiations reset the timeline for penalties the contractor would normally have paid for exceeding cost and schedule limitations while reducing available funding for closeout activities.  Since the DoC phase is only intended to develop basic system capabilities, the NAMEADSMA cancelled several items that were not required to achieve this objective with BoD approval.  Cancellation of the re-loader, radio system, and Surveillance Radar triggered individual termination costs which also reduced DoC development funds.
Many financial aspects of closeout are related to data archival; however, there are several areas that require specific consideration.  These include establishing the organizations that will maintain the program financial records and pay the contractor for remaining invoices due to delays of up to eight years in subcontractor invoicing and billing.  For example, the 2001 to 2004 MEADS RRE is still not closed out financially.  Many records are also incomplete due to office moves and personnel changes.  Upon completion of the RRE, financial records were not delineated by phase.  Records could prove difficult to separate during closeout since the NAMEADSMA even used the same bank accounts.  Also, many financial records are only in hardcopy format and may need to be digitized.  This is a time-consuming and costly process compounded by the fact that the participating nations have provided little guidance about which financial records should be prioritized.  
	The MEADS program offers insight into another serious consideration for closeout—Forward Pricing Rates.  A FPR is a contractor cost related to indirect overhead expenses.  These costs vary depending on a contractor’s total costs, even if it is working on multiple programs.  The contractor may require several years to provide FPRs to the government.  If the FPRs have been excessive, the contractor will reimburse the government.  In continuing programs, this is typically not an issue since the government can collect any monies owed once the contractor provides the FPRs.  The government can also recoup overages if a US-only program is cancelled through the Defense Contract Management Agency (DCMA), which collects money from other programs awarded to the contractor.  However, the NAMEADSMA is not a US entity, so there is no recourse to collect any excessive contractor charges for indirect costs once the program ends.  To address this situation, the contractor proposed to use the current FPR as the actual rate, which may be more expensive.

[bookmark: _Ref321978713]Data Archival

	Program development activities generate vast amounts of technical data.  Even if a program is cancelled, some or all of this data may be useful for current or future acquisition projects.  None of this would be possible without a deliberate data archival process.
The MEADS program is currently undergoing data archival activities that rival the asset distribution activities in scope.  This is called the MEADS Data Archival Plan (MDAP) and is also time-consuming and costly because the management agency must individually select documents for archival.  The effort is expected to continue through the end of the DoC phase in early 2014.  The prime contractor created an initial list of documents that the management agency is reviewing with the participating nations and representatives from each division.  Quality assurance representatives from the NAMEADSMA are reviewing drawings selected for archival.  The agency must also consider national requests for the inclusion of specific data and how ongoing hardware and software modifications will be reflected in the archive.  Long coordination times among the participating nations and the contractors complicate this process.  Since the MEADS program is scheduled to complete its last flight test only a few months before the conclusion of the program, there may be insufficient time to capture pertinent information in the final closeout report.  Overall, the NAMEADSMA estimates that at least 300,000 documents, which require 40 to 50 terabytes of storage, need to be archived.
Additionally, most of the MEADS program data is maintained electronically by the prime contractor.  This presents several challenges, including availability of data and storage format.  The contractor may arbitrarily decide to dispose of information that the government later decides it want to keep because many of the MEADS technical documents are no longer contractually required to be maintained and may not be accurate due to financial constraints.  The system the contractor uses has specific data storage, retrieval, and search formats.  Since the prime contractor did not establish a data management standard, many of the subcontractors use different data formats.  
Background Information (BI) is proprietary information used by both government and industry in the program.  For MEADS, BI presents significant closeout challenges since many contractors used this information during developmental activities without including sources.  The contractor distributed BI to several subcontractors for algorithm development in software.  The government will have to decide how to resolve this issue through the LOI.
Although public funds are used for system development activities, the government does not typically own the technical data generated by the program.  This data is usually part of a Technical Data Package (TDP) that must be purchased separately from the contractor.  Recent acquisition programs, including MEADS, have not purchased the complete TDP due to cost.  Consequently, the government may face additional costs for data selected for the archive.  Further complicating the situation is the fact that the technical data may not be sufficient to produce developed items.  Manufacturing specifications and descriptions of how software algorithms are mapped to hardware are not typically included in the TDP.  In this case, the government would have to return to the original contractor to produce components in the future.
The next section provides recommendations for program closeout based on these MEADS-specific closeout considerations as well as areas where additional research is necessary.
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[bookmark: _Ref321978724]Conclusions

	Fiscal benefit to the taxpayer from better DOD closeout guidance is clear:  better guidance can reduce taxpayer cost for closeout activities.  For the MEADS case study, the United States is obligated to pay over $800 million to complete the DoC phase in accordance with the international MoU in addition to the costs associated with operating the NAMEADSMA for at least two more years.  If the US had planned for closeout when the program was initiated, these costs would potentially be significantly less because the MoU would allow cancellation of development activities.  The US would then only be obligated to pay closeout and contract termination costs.  Since MEADS contract termination cost is proprietary, a direct comparison is not possible.  However, contract termination costs in the previous TSSAM example were six percent of the contract value.  Assuming similar agreements in the MEADS contract, then termination costs would be the US share of approximately $204 million, or $118 million.  For other programs without an international MoU, closeout guidelines can still potentially reduce cost by incorporating closeout guidelines in the initial acquisition strategy.  

[bookmark: _Ref321978734]Recommendations

	More detailed Department of Defense closeout guidance is needed to reduce program closeout time and cost while preserving taxpayer investment.  The five categories of guidelines derived from the MEADS case study are intended to offer lessons learned from one program and will hopefully encourage the continuous development of a more comprehensive set of guidelines.  Program managers can tailor these guidelines for specific programs, just as the Defense Acquisition Management System can be tailored to specific programs.  The five categories of guidelines derived from the MEADS case study are planning; dispensation of materiel; personnel and staffing; contract and financial; and data archival.  Analysis of MEADS-specific guidelines resulted in the following recommendations.
	Planning is the most important category because it potentially offers the greatest cost savings.  Contingency planning can help ensure the lowest closeout cost and greatest gain for taxpayers.  Although this can be criticized as planning for failure, the complexity of modern weapons systems and changing threats mean that ambitious technological leaps and differing defense priorities may lead to program cancellation regardless of cost and schedule performance.  Therefore, the acquisition strategy should include contingency plans in the event that a program is cancelled just as the military includes contingencies in war plans.
  	Planning should emphasize closeout activities in contract agreements and Memorandums of Understanding.  This is particularly important for international and joint development efforts.  The government can improve this process by requiring Congressional approval for international agreements with significant financial obligations, carefully considering contract termination costs for individual components, and making the closeout liability in a MoU different for each phase of the program.
	Planning should include the development of a strategic plan for critical components in the development program.  In this context, critical components are typically components that could be used for other development efforts and items the government considers most important in the broader context of meeting long-term national military and security objectives.  Critical components should have clearly defined form, fit, function, and interface specifications and should be upgradeable and interchangeable.  At program initiation, the government should plan to purchase the TDP for these items so that technical data for key components will be available in the event the program is cancelled.  Added emphasis during the acquisition lifecycle would also help ensure all data related to critical components is kept current during program development.
	The contract or MoU should also include provisions for how any national, service-specific, or proprietary hardware, software, and technical data will be handled in case the program is cancelled.
	Guidelines for dispensation of materiel can also reduce closeout cost.  By considering how materiel may be used in a strategic role, the Department of Defense can prioritize development items so that cancellation of a program does not severely impact overall national defense priorities.  To derive the maximum benefit from technically promising system components, the government should consider their potential role in other development activities or other planned systems long before the parent program is cancelled.  This may not produce immediate cost savings, but will ultimately provide taxpayers the best value for sunk costs.
Closeout procedures must also address storage, security, transport, maintenance, and obsolescence issues for these items.
	Personnel and staffing issues can reduce the value of taxpayer investment because the program loses critical knowledge when people decide to leave the program before this knowledge is captured.  Consequently, the government should anticipate the upheaval that program cancellation causes and ensure documentation is as current as possible before personnel leave.  It should also consider assigning a representative to capture knowledge for critical areas in the program.
	For closeout activities to be more effective, personnel should be given an estimate of how long their positions will be required.  This reduces the immediate apprehension associated with job changes and allows more focus on closeout activities.  Parent organizations for matrix personnel should be informed of staffing plans as soon as possible so they can plan job transitions accordingly.  For international or joint program activities, priorities for closeout activities would be helpful to avoid possible organizational fragmentation caused by competing national interests in an international program or service interests in a joint development program.
	The Department of Defense should consider closeout activities in initial contract and financial agreements.  Contracts should have provisions for records management and specify the length of time the records must be kept.  Contracts should also include language that removes or reduces termination costs if contractors exceed any schedule or cost thresholds.  Termination costs for different components should have specific agreements.  For future international programs, the government should negotiate Forward Pricing Rates for closeout activities in advance.  Financial agreements for the closeout process should be negotiated along with the contract for the current phase, and financial records management should be addressed early in the program to avoid additional, unnecessary closeout costs.  Programs should separate all records by phase.
	The initial acquisition strategy should incorporate data archival considerations because archived data provide some justification for the money spent on the program, ensure program information is available in the future, and can be provided to contractors to avoid duplicating previous development activities.
	The government must have an efficient and logical data archival plan.  The plan should specify a data management standard, what national or service documentation can be included in archived files, and how long documentation should be maintained.  Information can be organized by component or separated using categories such as hardware, schematics, firmware, and software.  The government must consider how it will store the data and who will maintain the database.  These future activities require computer systems, time, and money generally not allocated to the program.
	Proprietary information, closeout timeline considerations, and Background Information present additional problems for data archival.  The government must decide if US financial and proprietary technical data may be included in the archive.  For future projects, the government and contractors must include BI in development activities, including original release, author(s), why the information was included, and how the information was used.	

[bookmark: _Ref321978745]Recommendations for Additional Research

	Investigation of the closeout process through the MEADS case study suggests that additional research is needed in several areas concerning defense acquisition procedures and how they actually may be contributing to program cancellation.  These areas include requirements, contracts, and management.
	Requirements.  Once the Department of Defense selects a weapons system for development based on a capabilities gap, it should clearly define system requirements and only allow them to change under exceptional circumstances.  Changes to requirements tend to significantly extend the timeline and greatly increase overall program cost.  The MEADS program has been in development for 25 years, which is clearly excessive since the nature of the threat has changed significantly.  The MEADS program is still experiencing requirements changes in the DoC phase.  A perfect solution will not be possible, but a solution that meets most of the system requirements is better than no system at all.  Additionally, full DOD commitment is needed to fund selected systems so they can be developed within a reasonable and limited development timeline.
	Contracts.  The DOD should consider using fixed price contracts for development activities.  Fixed price contracts have usually been discouraged since cost-plus contracts are designed to absorb some of the risk associated with technical development.  However, there is little incentive for cost and schedule performance in a cost-plus contract.  The MEADS program experienced cost overruns that required renegotiation of an existing cost-plus contract.  Once the program had fixed financial and schedule resources after its cancellation, the renegotiated DoC contract reflected realistic program goals.  Germany uses fixed price contracts and could provide valuable comparisons.  Similarly, Forward Pricing Rates either need to be fixed or need to be provided to the government within a year.  The DOD should also reconsider its current tendency to avoid procuring the technical data package.  Additional research is needed to determine how valuable previously developed items have been to subsequent programs and whether the DOD has incurred excessive costs by having to return to the contractor that holds the data rights for single source items.
	Management.  Management costs for international programs can be significant.  Research is needed to determine if the financial advantages offered by cost-sharing among several nations outweigh the financial disadvantages of additional management costs.  For MEADS, determining actual management costs is very difficult.  The program previously used Earned Value Management (EVM); however, it has limited value for relatively high cost.  Earned Value Management does not offer as much financial transparency as intended because the level of detail in work breakdown structures in large programs is insufficient.  Every re-baseline of a contract creates a new EVM baseline.  Therefore, a system that allows more transparency might be valuable.

[bookmark: _Ref321978753]Summary

	Closeout of acquisition programs can be less expensive with better guidance.  Analysis of ongoing closeout activities in the MEADS case study using Subject Matter Expert interviews provided five major categories for closeout guidance.  These categories are planning; dispensation of materiel; personnel and staffing; contract and financial; and data archival.  Within each category, more detailed guidance collected from the MEADS program can provide insight for the development of guidelines for other programs.  Since the dynamic nature of national defense can lead to program cancellation regardless of cost, schedule, or technical performance, preparing for closeout activities at program initiation should be part of the acquisition strategy.
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	AMD
	Air and Missile Defense

	AMRDEC
	Aviation and Missile Research, Development, and Engineering Center

	AnG
	Ancillary Group

	BoD
	Board of Directors

	BI
	Background Information

	BMC4I
	Battle Management, Command, Control, Communications, Computers, and Intelligence

	CDR
	Critical Design Review

	CMR
	Certified Missile Round

	CORPS SAM
	Corps Surface-to-Air Missile

	D&D
	Design and Development

	DAG
	Defense Acquisition Guidebook

	DAU
	Defense Acquisition University

	DFARS
	Defense Federal Acquisition Regulations Supplement

	DoC
	Demonstration of Capabilities

	DOD
	Department of Defense

	DoD
	Department of Defense

	DODD
	Department of Defense Directive

	DODI
	Department of Defense Instruction

	EMD
	Engineering and Manufacturing Development

	FAR
	Federal Acquisition Regulations

	FPR
	Forward Pricing Rate

	GAO
	Government Accountability Office

	GFE
	Government Furnished Equipment

	GM
	General Manager

	HAWK
	Homing All-the-Way to Kill

	IFF
	Identification Friend or Foe

	JCIDS
	Joint Capabilities and Integration System

	LOI
	Letter of Intent

	LFK
	Lenkflugkörpersysteme

	LMCT
	Launcher Missile Characterization Test

	MADP
	MEADS Asset Distribution Plan

	MDA
	Missile Defense Agency

	MDAP
	MEADS Data Archival Plan

	MEADS
	Medium Extended Air Defense System

	MEI
	Major End Item

	MFCR
	Multifunction Fire Control Radar

	MoU
	Memorandum of Understanding

	MSAM
	Medium Surface-to-Air Missile 

	NAMEADSMA
	NATO MEADS Management Agency

	NAMEADSMO
	NATO MEADS Management Organization

	NATO
	North Atlantic Treaty Organization

	OSD
	Office of the Secretary of Defense 

	PAC
	Patriot Advanced Capability

	PAPS
	Phased Armaments Programming System

	PDR
	Preliminary Design Review

	PPBE
	Planning, Programming, Budgeting, and Execution

	RRE
	Risk Reduction Effort

	SCT
	Sensor Characterization Test

	SETA
	Systems Engineering and Technical Assistance

	SME
	Subject Matter Expert

	SR
	Surveillance Radar

	STE
	Special Test Equipment

	TDP
	Technical Data Package

	THAAD
	Terminal High Altitude Air Defense 

	TSSAM
	Tri-Service Standoff Attack Missile

	US
	United States
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Gregory Kee, MEADS General Manager.

Mr. Kee was appointed as the General Manager, NATO Medium Extended Air Defense System Management Agency, on 1 November 2008.  Prior to being nominated to his current assignment by the Secretary of the Army, Mr. Kee, a member of the Senior Executive Service, served as the Deputy Chief of Staff for Strategy and Concepts, G-5, and the Deputy G-3 for Future Operations, Headquarters Army Materiel Command from 2004 through 2008.  His primary mission was to develop, integrate, and advance acquisition, logistics and technology concepts and strategies in support of the joint war fighter.
From 2002 to 2004, Mr. Kee was the Deputy Program Executive Officer, Enterprise Information Systems (PEO EIS) where he was responsible for managing the information/business systems development, integration, and fielding within PEO EIS for assigned Army information/business systems across multiple functional areas to include the PEO and subordinate Program/Project Offices.  Mr. Kee also served as the Director, Business Management, PEO EIS, where he provided staff oversight for developing and defending program submissions to obtain funding and manpower resources, established internal policies and procedures relating to human and resource management for all PEO EIS programs and established controlled, distributed, and synchronized dollars and manpower resources for 21 systems across the PEO.
Mr. Kee has also served in a variety of acquisition and operational positions at PEO Enterprise
Information Systems, the Nuclear Regulatory Commission, Secretary of the Army for Research, Development, and Acquisition (Chemical De-Militarization), National Guard Bureau Reserve Component Automation System as well as private industry.  Mr. Kee has guided the efforts of numerous major acquisition programs within DoD at the component and joint level at the ACAT I and III levels.  Mr. Kee has over 24 years of acquisition and project management experience in private industry, the Department of the Army, and the Nuclear Regulatory Commission.  Mr. Kee is DAWIA Certified Level III in Program Management, Information Technology, Lifecycle Logistics, and Business, Cost Estimating and Financial Management.  Mr. Kee has a broad range of cross-functional experience to include Acquisition Management, Software Development, Systems Engineering, Quality Assurance (IV&V/Testing), Contracts Management, Personnel Management, and Resource/Business Management.  Mr. Kee is a graduate of the Industrial College of the Armed Forces, Senior Acquisition Course, Defense Systems Management College, and the GSA Trail Boss Program.  Mr. Kee earned a Master of Science Degree in National Resource Strategy from National Defense University and a Master of Science Degree in Information Management from the George Washington University.  Mr. Kee earned his Bachelor of Arts degree in Business Administration and Computer Science from Coe College.



Steve Hammonds, MEADS Chief Engineer.

Mr. Hammonds has over 26 years of diverse technical and managerial experience within the US DoD and NATO, including three years as the Engineering Division Chief of Medium Extended Air Defense System (MEADS) Program during the Risk Reduction phase and over four years as the Chief Engineer during the MEADS Design and Development phase.  He also served five years as the Chief Engineer for the Joint Land Attack Cruise Missile Defense Elevated Netted Sensor System (JLENS) Project Office.  Previously he served as a radar team leader in the JLENS Project Office.  He also held positions as a Subject Matter Expert for the US Army Aviation and Missile Research and Development Command, Science and Technology Agent and Senior Physical Scientist for the Space and Missile Defense Command (SMDC).  Prior to joining SMDC, he served as Senior Systems Engineer and a Signal Analyst for the Defense Intelligence Agency.  He holds a Bachelor of Science Degree in Electrical Engineering, a Master of Science Degree in Engineering, and a Master of Business Administration.


Jeff Brown, MEADS Deputy Chief Engineer.

As Deputy Chief Engineer of MEADS, Mr. Brown currently serves as MEADS PM for the Low-Frequency Sensor Study responsible for technical content, cost, and schedule.  He serves as the Senior Technical Advisor to the Chief Engineer regarding all aspects of the design and development of the MEADS program including the Major End Items (MEI), which consist of advanced radars, BMC4I Tactical Operations Center (TOC), Launcher, re-loader, and Missile.  He monitors issues and risk areas with associated technical performance measures (TPMs).  He works closely with the Prime Contractor and Chief Engineer to ensure the program meets critical technical milestones and provides early identification and resolution of technical issues.  He serves as liaison to other National Air Defense programs and develops standard interfaces to integrate them into the MEADS network.
With over 25 years of technical experience, Mr. Brown previously served as Lead Sensors Engineer for the NATO MEADS Management Agency (NAMEADSMA) Engineering Division.  He was responsible for providing the overall technical direction, guidance, coordination, and required expertise in radar activities related to the development and integration of the MEADS system and its subsystems/components (major-end-items).  He ensured the sensors design, development, specifications, subsystems, and performance were analyzed, evaluated, and assessed against the technical requirements of the MEADS International Technical Requirements Document (ITRD) and System Performance Specification (SPS).  He participated as the government lead for the Surveillance Radar (SR) and Multifunction Fire Control Radar (MFCR) Integrated Product Teams (IPTs).  He coordinated SR and MFCR activities and efforts and maintained close liaison within the System Engineering Division, other divisions, and the contractor to ensure an integrated product development approach.
With an Electrical Engineering degree and over 23 years of acquisition related experience, Mr. Brown has been involved in all phases of the Joint Capabilities Integration and Development System (JCIDS).  He assisted in establishing the MV-4B Anti-Personnel Mine De-mining as a formal Army Program of Record.  His direct leadership in managing a multi-discipline systems engineering and technical assistance team was instrumental in the Joint Land Attack Cruise Missile Defense Elevated Netted Sensor System (JLENS) successfully completing Milestone B.  His direct experience includes over ten years supporting radar development for the Army-led JLENS program and three years experience supporting radar countermeasures with the Army's Terminal High Altitude Area Defense (THAAD) Project Office.  He was a major contributor to the JLENS system engineering and radar Integrated Product Teams (IPTs), and developed system test, operational, and specification requirements, and supported joint meetings for the JLENS Project Office.  He has experience as a technical division manager, radar engineer, systems engineer, research scientist and intelligence analyst.  He was a major contributor to the JLENS system engineering and radar Integrated Product Teams (IPT), and developed system test, operational, and specification requirements, and supported joint meetings for the JLENS Project Office.  In addition, he analyzed and identified operating characteristics of foreign satellite mission control facilities.


Rodney Cagle, Ph.D., Multifunction Fire Control Radar (MFCR) Signal and Data Processing Specialist.

Dr. Cagle is a contractor supporting NAMEADSMA.  He earned his doctorate from the University of Tennessee in electrical engineering.  He has over 25 years of experience supporting defense contractors.  He worked for the Oak Ridge National Laboratory where he supported the Navy Acoustical Measurement Program.  He also worked for Raytheon, where he supported the Air Force Rivet Joint program.


William Dionne, Antenna and Electronics Specialist.

Mr. Dionne is currently a contractor supporting NAMEADSMA.  He was formerly a government civilian with 18 years of experience, including 15 years of program management experience.  He has 7 years of experience as a circuit designer and 9 years of marketing experience with companies including Bendix, Heathkit, and Martin Marietta.


Charlie Bonne, Requirements and Performance Assessment Division Lead.

Danielle Cucchi, Program Support Division Leader.

Harald Kaap, MEI Developmental Engineering Division Leader.

Teresa Ortiz, Contracts Division Leader.

Lucio Provenzani, Program Assessment Division Leader.

Rick Campbell, Finance Section Leader.

Sid Hoyt, Software Management and System Security Section Leader.

Cindy Miller, Administration and US Personnel Section Leader.
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1.  How long have you been involved in the MEADS program?

2.  Do you have any prior experience with program closeout?

3.  What were your job responsibilities prior to the program cancellation?

4.  What are your job responsibilities now?

4.  Do you think there is adequate guidance for program closeout activities?

5.  Do you think official program closeout guidance would be helpful?

6.  Where are you receiving guidance concerning program closeout activities?

7.  What actions have you performed that are directly related to the program termination and closeout activities?

8.  Do you think any of these activities could have been improved?  Why?

9.  Would you do anything differently in the future if you are involved with a program closeout?

10.  What recommendations would you make to improve the MEADS program closeout process?

11.  What recommendations would you make to improve the program closeout process overall?

12.  Do you think lessons from the MEADS program closeout can be applied to other programs?

13.  What improvements could be incorporated into future programs from the beginning to make the process work better in case a program is cancelled?

14.  Do you have any other comments or suggestions for the research?
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