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Summary

The Expeditionary Fighting Vehicle (EFV) is an armored amphibious vehicle program that originated two decades ago to replace the 1970s-era Amphibious Assault Vehicle (AAV). Like current AAVs, the EFV is designed to roll off a Navy amphibious assault ship, move under its own power to the beach, and cross the beach and operate inland. The EFV has experienced a variety of developmental difficulties, resulting in significant program delays and cost growth. The EFV is currently in its second systems design and development (SDD) phase attempting to improve the EFV's overall poor reliability and performance that it demonstrated during its 2006 operational assessment. On January 6, 2011, Secretary of Defense Robert Gates announced, based on the recommendation of the Secretary of the Navy and Commandant of the Marine Corps, that he would recommend the cancellation of the EFV. Secretary Gates also reaffirmed the Marines' amphibious assault mission and pledged to fund future efforts to acquire a more affordable and sustainable replacement and also to upgrade existing amphibious assault vehicles.

The Marines originally planned to procure 1,025 EFVs at a total cost of $8.5 billion, but increasing costs compelled the Marines to reduce their procurement to 573 EFVs. Each EFV was expected to cost about $24 million apiece, and there were concerns that the high cost of the EFV could consume up to 90% of the Marines' ground equipment budget. There has been congressional opposition to Secretary Gates's decision to cancel the EFV. Despite the Marines' agreement to cancel the program, some Members reportedly believe that the EFV is central to the Marines' ability to launch an amphibious assault far enough off shore to protect the fleet. Other Members have also suggested that the EFV cancellation would lead to eliminating hundreds of high-skilled manufacturing jobs, as well as hurting local economies in states and districts associated with the EFV program.

The Marines, a little more than a month after Secretary Gates's EFV cancellation announcement, initiated a new competition to upgrade existing AAVs and develop a successor to the EFV (previously called the New Amphibious Assault Vehicle [NAV] but now called the Amphibious Combat Vehicle [ACV]). The Commandant of the Marine Corps, General James Amos, has committed the Marine Corps to fielding the ACV within four years. General Dynamics, the EFV's developer, suggests that it would be more affordable to "finish what's already been started," and build 200 EFVs and save the amount of money that it will take to terminate the program.

The Marines did not submit a budget request for FY2012 funding for the EFV. Instead, FY2011 and FY2010 funds will be used to cover termination costs as well as complete ongoing testing and developmental work, to include delivery of EFV-related software.

Potential issues for Congress include the possible evaluation of General Dynamics' proposal to build only 200 EFVs, which it contends would save $6 billion. Another issue is a possible examination of EFV technologies that the Marines plan to incorporate into the ACV to help to ensure that there is "value added" by these technologies and that they meet "cost-benefit" criteria. Another possible issue is the Marines' plan to field the ACV in four years, which could be considered by some as overly ambitious. Navy and Pentagon officials stated that the soonest that the ACV would be ready was 2024, while the Commandant of the Marines Corps has committed the Marines to field the ACV in four years. This report will be updated.









The Marines' Expeditionary Fighting Vehicle (EFV): Background and Issues for Congress




Background

The Marine Corps is responsible for the conduct of amphibious operations in support of the full spectrum of U.S. national security objectives. If the Marines need armored fighting vehicles in the early stages of an amphibious landing, these vehicles must either be transported by landing craft with limited protection against enemy fire, or the armored vehicle must come ashore under its own power.1 Like current AAVs, the EFV is designed to roll off a Navy amphibious assault ship, move under its own power to the beach, and cross the beach and operate inland. The EFV is designed to be launched 25 miles off shore (the AAV can be launched only 2 miles from shore) permitting the fleet to operate "over the horizon," where it theoretically would be less vulnerable to enemy fire. There are concerns that the 25-mile over the horizon operating capability may no longer provide the protection to the fleet that it once did. One example of such lack of protection is the 2006 Hezbollah C-802 cruise missile attack against an Israeli ship where two missiles were fired, with one hitting the Israeli warship, which was about 10 miles from shore, and the second missile striking an Egyptian ship 36 miles from shore.2 Concerns also have been raised that, when ashore, the flat-bottomed EFV may be excessively vulnerable to improvised explosive devices (IEDs).


The EFV Program


What Is the EFV?3

The EFV would be an armored, fully tracked infantry combat vehicle operated by a three-person crew that can carry 17 combat-equipped Marines. It is to be a self-deploying, high-speed amphibious vehicle capable of transporting Marines from ships to objectives inland and aims to have the speed, maneuvering capabilities, fire power, and protection to operate with main battle tanks on land. It is intended to have a 20-knot speed in the water and a 345-mile range ashore with a 45-kilometer-per-hour speed on hard-surfaced roads. The EFV is to be designed to have modular armor and expanded mine blast protection and mount a 30mm high-velocity cannon in a stabilized turret. The EFV is also supposed to be able to communicate in joint networks and operate as part of a joint land force. There are to be two EFV variants. The EFV-P1 would carry a Marine rifle squad and its equipment and provide direct fire support during combat operations. The EFV-C1 variant would provide command and control capabilities for commanders and their staffs.


Program Structure

The EFV is described as the Marines' number one priority ground weapon system acquisition program and is the only Acquisition Category (ACAT) 1D program managed by the Marine Corps.4 The Marine Corps EFV Program Office is collocated with the EFV's prime contractor—General Dynamics—in Woodbridge, VA, and the Marines claim that collocation—the first of its kind for a major weapon system—has greatly reduced government contractor design costs and streamlined the program decision-making process.


Program History5

In 1988, Acquisition and Program Decision Memorandums were signed by defense officials to initiate the Concept Exploration/Definition Phase (CE/D)6 of what was then known as the Advanced Amphibious Assault Vehicle (AAAV) program. In 1995, the program entered into the Program Definition and Risk Reduction (PDRR) phase,7 where it was considered by many to be a "model defense acquisition program," winning two DOD awards for successful cost and technology management. In June 1996, a contract was awarded to General Dynamics Land Systems to begin full-scale engineering development of their design. Based on the aforementioned early success of the program, the Marine Corps awarded a cost-plus contract to General Dynamics in July 2001 for the Systems Development and Demonstration (SDD) phase of the program. General Dynamics and the Marines envisioned that the SDD phase would be completed by October 2003, a schedule that some say "proved too ambitious."8 In 2003, the Marines renamed the program the Expeditionary Fighting Vehicle (EFV) program.


Problems During the SDD Phase

In 2006, the Government Accountability Office (GAO) reported that:

The program did not allow enough time to demonstrate maturity of the EFV design during SDD. The original SDD schedule of about three years proved too short to conduct all necessary planning and to incorporate the results of tests into design changes. Specifically, the original schedule did not allow adequate time for testing, evaluating the results, fixing the problems, and retesting to make certain that problems are fixed before moving forward.9

Because of these and other difficulties, the EFV program was "rebaselined"10 in November 2002, adding an additional year to the program schedule, and then rebaselined again in March 2003, also adding another year to the program schedule.11 In December 2004, EFV prototypes experienced major failures of the hull electronics unit (HEU), the vehicle's main computer system.12 These failures caused the water-mode vehicle steering to freeze, making the vehicle non-responsive. The EFV also experienced significant problems in September and October 2004 with the bow flap—a folding panel extended forward to generate additional hydrodynamic lift as the EFV moves through the water.13 The EFV experienced a myriad of hydraulics system failures, leaks, and pressure problems during testing that contributed to low reliability ratings. Because of reliability problems, the originally required 70-hour mean time between operational mission failure (MTBOMF) rate for the EFV was reduced by the Marines to 43.5 hours. Because of these demonstrated failures and related concerns about a lack of program management and oversight, the program was rebaselined for a third time in March 2005, this time adding an additional two years to the extra two years added during the previous rebaselinings.


2006 Operational Assessment14

In 2006, the EFV was subject to an Operational Assessment—a series of tests to demonstrate that it could meet performance requirements—that, if successfully completed, would permit the program to move into the production phase. During this assessment, the EFV experienced numerous critical failures and, because of repeated breakdowns, the EFV failed to meet reliability requirements and failed the assessment. For example, during the test, the vehicles were able to operate for only 4.5 hours between breakdowns and required about 3.4 hours of corrective maintenance for every 1 hour of operation—a maintenance burden that evaluators said would "wear out a unit under realistic combat operations." Poor reliability also resulted in 117 Operational Mission Failures and 645 Unscheduled Maintenance Actions during testing. The EFV's low reliability resulted in the EFV completing 2 out of 11 attempted amphibious tests, 1 out of 10 gunnery tests, and none of the 3 scheduled land mobility tests. The EFV prototypes tested were approximately 1,900 pounds too heavy to achieve the desired high water speed and, in some circumstances, could not accommodate equipment needed by Marines for special climatic conditions. Evaluators also noted significant problems in terms of limited visibility, excessive noise, and difficulty in reloading the EFV's main gun.


EFV Redesign

In the aftermath of 2006 Operational Assessment, the Marines "went back to the drawing board."15 In February 2007, the EFV program office issued a "sources sought" notice, requesting information from industry leaders on "tracked combat vehicles that can provide an alternative design concept of the EFV"—a perceived vote of no confidence in General Dynamics by the Marines. Also that month, the Navy formally advised Congress that the EFV program would incur a cost breach, requiring program recertification under the Nunn-McCurdy Act (10 U.S.C. 2433).16 Finally, in late February 2007, the Navy announced that it would have to relax EFV performance and reliability requirements in order for the program to continue. In March 2007, the Marines modified the original SDD contract and awarded General Dynamics an additional $143.5 million to redesign the EFV.17 In what has been termed "the largest program setback," the Marines decided in June 2007 to repeat the entire SDD phase, meaning that instead of the original completion date of 2003, the SDD phase—if successful—would now be completed in 2011, eight years behind the original schedule.18 In August 2008, the Marines and General Dynamics signed an SDD II contract, and work on seven new EFV prototypes was projected to begin in January 2009.19 These new prototypes were to include, inter alia, rewired electronics to better protect against sea water, a rebuilt and strengthened gun turret to improve ammunition feed to the main gun, and the addition of trim tabs to make the EFV more stable in the water. The EFV was scheduled to be built at the U.S. military's joint tank production facility at Lima, OH.


Critical Design Review and Additional Prototypes20

The Government Accountability Office (GAO) noted that the EFV passed its December 2008 Critical Design Review (CDR) and, with 94% of the system's design models releasable, that EFV's critical technologies were mature and its design is stable. Because the EFV's design has been stabilized, a number of critical manufacturing processes can be established. Because the EFV passed the CDR, the go-ahead was given for the production of the seven new prototypes. These new prototypes are expected to include almost 400 engineering design improvements to improve vehicle reliability.21 It is likely that many of these engineering design improvements will add weight to the EFV. One potential change that could have helped reduce EFV weight was incorporating a lighter-weight linked track that the Army was researching, which could reduce EFV weight by 800 pounds.22


Current EFV Testing23

The Marines have reportedly received four personnel carrier EFV prototypes and one command and control variant and are taking them through developmental testing at the Amphibious Assault Test Branch at Camp Pendleton, CA. EFV testing is scheduled to run through late January 2011. Each vehicle is slated to receive about 500 hours of reliability testing. Marine officials report that so far, "we've had no real significant surprises, either good or bad, about the performance of the vehicle."24


Program Cost and Funding25

The Marines originally planned to procure 1,025 EFVs at a total cost of $8.5 billion. According to GAO, as of March 2010, the EFV program will require $866.7 million in research and development and $10.226 billion in procurement funding, for a total of $11.163 billion to complete the program and field 573 EFVs.26 Each EFV was expected to cost about $24 million apiece.27 There were concerns that the high cost of the EFV could consume up to 90% of the Marines' ground equipment budget.28 The former Commandant of the Marine Corps, General James Conway, reportedly was concerned that with potential future cuts to the defense budget, 573 EFVs might not be affordable.29 The Marines have stated that it will cost approximately $185 million to terminate the EFV program.30




Solutions for EFV IED Vulnerability

As previously noted, there is a great deal of concern that the flat-bottomed EFV would be overly vulnerable to IEDs detonated under the vehicle. The lack of a V-shaped hull, which can mitigate underbelly IED explosions, is a long-standing concern of some in Congress. The Marines contend that the EFV would have to be totally redesigned at great cost to incorporate a V-shaped hull.31 The Marines suggest that installing an add-on underbelly armor appliqué after the EFV comes ashore will provide necessary protection. Marine officials also suggest that IEDs would not be a big concern during the initial stages of an operation and the EFV's mobility would provide protection from IEDs.32 It might be argued, however, that the Marines are assuming away the EFV's vulnerabilities by suggesting that the enemy would not employ IEDs against Marine forces coming ashore and that the EFV could "out run" IEDs—something that has eluded smaller and faster combat vehicles in Iraq and Afghanistan.


DOD Questions the Need for the EFV

During an April 17, 2009, address at the Naval War College, Secretary of Defense Gates noted that:

I have also directed the QDR [Quadrennial Defense Review] team to be realistic about the scenarios where direct U.S. military actions would be needed – so we can better gauge our requirements. One of those that will be examined closely is the need for a new capability to get large numbers of troops from ship to shore – in other words, the capability provided by the Marine Expeditionary Fighting Vehicle.... But we have to take a hard look at where it would be necessary or sensible to launch another major amphibious action again. In the 21st century, how much amphibious capability do we need?33

While there had been speculation that the EFV might be eliminated by the 2010 Quadrennial Defense Review (QDR), the report contained no recommendations that the EFV be cancelled or that major amphibious operations capabilities were no longer needed.34


Recent EFV-Related Studies

In response to a request by some members of Congress, the Sustainable Defense Task Force35 published a report in June 2010, Debt, Deficits, & Defense: A Way Forward, that recommends, inter alia, cancelling the EFV program.36 The task force recommends that cancelling the program would save $8 billion to $9 billion between 2011 and 2020 and that the requirement can be met by refurbishing AAV7A1s, the Corps' current amphibious assault vehicle, and an unspecified newly built, updated version of this vehicle.37

In response to recommendations from a June 2010 GAO Report,38 the Navy, in conjunction with DOD, is to conduct a review of the business case for the EFV.39 The results of this business case review, in conjunction with the results of reliability testing, would be used by senior defense officials assessing the overall program. It is not known when this review will be completed.

The Marines are also conducting a force structure review to determine what the Corps will look like post-Afghanistan to include size and types of equipment needed.40 This review will likely emphasize the Marines returning to their amphibious roots and promises to take a hard look at vehicle requirements. While there was no date indicated for study completion, Marine officials maintain that the results of this study will be part of the FY2013 Program Objective Memorandum (POM).

On August 12, 2010, it was reported that Secretary of Defense Gates had ordered a review of the future role of the Marine Corps, given the "anxiety" that service in Iraq and Afghanistan had turned the Corps into "a second land army."41 This review is intended to define a 21st-century mission for the Marines distinct from the Army. This review will likely directly address the issue that critics of the EFV frequently cite: that large amphibious assaults on fortified coastlines have become obsolete because of the changing nature of warfare and long-range, precision weapons. During an October 2010 Expeditionary Warfare Conference, Marine leaders reportedly stated that if the EFV failed to show adequate improvement during reliability testing, they would cancel the program and "start over."42


Decision to Terminate the EFV43

On January 6, 2011, Secretary of Defense Robert Gates announced that, based on recommendations from the Secretary of the Navy and the Commandant of the Marine Corps, he had decided to recommend termination of the EFV. His rationale is explained below:

The EFV's aggressive requirements list has resulted in an 80,000- pound armored vehicle that skims the surface of the ocean for long distances at high speeds before transitioning to combat operations on land. Meeting these demands has, over the years, led to significant technology problems, development delays and cost increases. The EFV, originally conceived during the Reagan administration, has already consumed more than $3 billion to develop, and will cost another $12 billion to build, all for a fleet with the capacity to put 4,000 troops abroad—ashore. To fully execute the EFV, which costs far more to operate and maintain than its predecessor, would essentially swallow the entire Marine vehicle budget, and most of its total procurement budget for the foreseeable future. 

 To be sure, the EFV would, if pursued to completion without regard to time or cost, be an enormously capable vehicle. However, recent analysis by the Navy and Marine Corps suggest that the most plausible scenarios requiring power projection from the sea could be handled through a mix of existing air and sea systems employed in new ways, along with new vehicles, scenarios that do not require the exquisite features of the EFV. As with several other high-end programs cancelled in recent years, the mounting costs of acquiring this specialized capability must be judged against other priorities and needs.44 

Secretary Gates stated that his decision "does not call into question the Marines' amphibious assault mission."45 He also committed the Department of Defense to budget the funds to develop a more affordable and sustainable amphibious assault vehicle and funds to upgrade the existing AAV fleet with new engines, electronics, and armaments until a new AAV could be fielded. The Commandant of the Marine Corps stated that the Marine Corps would "shortly issue a special notice to industry requesting information relative to supporting our required amphibious capabilities."46 Reports suggest that the Marines will release three distinct requests for information to develop interim and long-term solutions for what the Marines were calling the "New Amphibious Assault Vehicle" (NAV) as well accelerating the development of the Marine Personnel Carrier (MPC).47


Opposition to EFV Cancellation48

Reports suggest that Secretary Gates's decision to cancel the EFV could face congressional opposition. Despite the Marines' agreement to cancel the program, some Members reportedly believe that the EFV is central to the Marines' ability to launch an amphibious assault far enough off shore to protect the fleet. Other Members have also suggested that the EFV cancellation would lead to eliminating hundreds of high-skilled manufacturing jobs as well as hurting local economies in states and districts associated with the EFV program. Reportedly, a number of letters have been sent by Members to the President and Secretary of Defense Gates opposing the recommendation to cancel the program. Even if the EFV program can not be saved, some Members suggest that ongoing EFV testing and associated activities should be fully funded and continued so that "technology can be harvested from the EFV program" and applied to any future amphibious vehicle development.49 Toward that end, there is support in the House to allow $145 million in the FY2011 Defense Appropriations Bill that was slated for termination costs or to continue SDD to be used to continue SDD work that can be used to support the development of the EFV's successor.50


General Dynamics' Proposal to Continue the Program

General Dynamics, the EFV's developer, suggests that it would be more affordable to "finish what's already been started," and build 200 EFVs and save the amount of money that it will take to terminate the program.51 General Dynamics contends that 184 EFVs, divided between the East and West Coast could provide amphibious lift for four battalions and that 16 EFVs could be used for training purposes.52 General Dynamics says that this would save $6 billion, which it believes would be the costs to terminate the EFV, upgrade current AAVs, and to develop and procure a new amphibious vehicle.53 In order to implement its plan, General Dynamics estimates that it would need approval of the FY2011 $243 million budget request and $129 million in FY2012.


The Marines' Plan for EFV Funds54

One report suggests that if Secretary of Defense Gates can overcome congressional opposition to terminate the EFV program, the Marines could have $2.588 billion over the next five years that could be directed at other programs. If successful, some of those funds could be used to develop the New Amphibious Vehicle (NAV) and to upgrade the current AAV. The Marines reportedly would dedicate $500 million over five years of the redirected EFV monies to the NAV and $1 billion to AAV upgrades. In addition, the Marines are said to be considering using $200 million of the EFV savings to recapitalize its High Mobility, Multi-Wheeled Vehicle (HMMWV) fleet over the next five years as well as allocating $400 million to develop the Marine Personnel Carrier (MPC), which has been delayed due to lack of funding. Also, $488 million would go to the Marine Corps general procurement needs to make up for war-related shortages.


The Amphibious Combat Vehicle (ACV)55

The Marines, a little more than a month after Secretary Gates's EFV cancellation announcement, initiated a new competition to upgrade existing AAVs and develop a successor to the EFV (previously called the New Amphibious Assault Vehicle [NAV] but now called the Amphibious Combat Vehicle [ACV]). On February 21, 2011, the Marines issued three request for information (RFIs) to industry. In terms of the ACV, the Marines are looking for a vehicle that will carry a squad-sized force from a 12-mile minimum distance from shore and be able to maneuver with Marine mechanized units while maintaining a counter-IED capability. The Commandant of the Marine Corps, General James Amos, has committed the Marine Corps to fielding the ACV within four years.


FY2012 EFV Budget Request56

The Marines did not submit a budget request for FY2012 funding for the EFV. Instead, FY2011 and FY2010 funds will be used to cover termination costs as well as complete ongoing testing and developmental work, to include delivery of EFV-related software.


Potential Issues for Congress


General Dynamics' Proposal

Congress might decide to evaluate General Dynamics' proposal to build 200 EFVs instead of 573. One evaluation criteria could be the EFV's overall performance in operational testing, which is in its final stages. While General Dynamics claims that current testing is reportedly "exceeding requirements by 90 percent,"57 the Marines have not yet issued their final test results. Another issue for consideration is if the technologically advanced EFV now fits in with the Marines' planned restructuring to what it describes as a "middle weight force" with less equipment that it currently possesses.58 While General Dynamics is promoting a 200 EFV procurement, it is likely that if this course of action is chosen, that they would then advocate for the acquisition of additional EFVs over time, perhaps approaching the 500 plus or even 1,000 vehicle requirements of the past.


Use of EFV Technologies

If the EFV program is terminated as Secretary Gates intends, there could likely be two decades-worth of knowledge and associated technologies, which could be a major benefit—as well as potential cost savings—for the AAV upgrade and ACV programs. While it is reasonable to assume that the Marines would make good use of work previously done on the EFV, Congress might consider examining what EFV technologies the Marines plan to migrate to the ACV. This examination could help to ensure that there is "value added" by these technologies and that they meet "cost-benefit" criteria—in other words, these technologies meet ACV key performance parameters (KPPs) and are not expensive "nice to have" features that could potentially drive up the ACV per unit cost.


Is a Four Year ACV Development Cycle Overly Ambitious?

Congress might wish to review whether the Marines' plan to field the ACV in four years is overly ambitious. During the Navy's presentation of its FY2012 Budget Request, it was reported that Navy and Pentagon officials stated that the "soonest that the ACV would be ready was 2024."59 Originally, General Amos had reportedly wanted the GCV to be fielded using an acquisition track similar to the Mine-Resistant Ambush-Protected (MRAP) vehicle, which was fielded in a matter of months as opposed to years. As previously noted, the Commandant of the Marine Corps, General James Amos, has committed the Marine Corps to fielding the ACV within four years. It is not known if this four-year requirement is based on a specific operational need or if it is driven by other factors. Because of the wide disparity in expectations for the delivery date of the ACV, it might be beneficial to take a comprehensive look at the requirements and expected resources available to the Marines to ensure that a four-year development cycle is not both overly optimistic and ambitious. While the Marines certainly cannot afford another two-decades long developmental effort, some believe that they cannot afford to rush ACV development and testing in order to meet an arbitrary timeline.
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