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F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Summary

The administration’s proposed FY 2010 defense budget requested about $10.4 billion in research
and devel opment and procurement funding for the F-35 Joint Strike Fighter (JSF) program. This
would fund the procurement of 10 F-35As for the Air Force, 16 F-35Bsfor the Marine Corps, and
four F-35Csfor the Navy.

The administration’s proposed FY 2010 defense budget also proposed terminating the F-35
alternate engine program, which is intended to develop the General Electric/Rolls-Royce F136
engine as an alternative to the Pratt and Whitney F135 engine that currently powers the F-35. The
Obama administration opposes further funding for the alternate engine program and has
threatened to veto the FY 2010 defense authorization or appropriation bill if ether “would
seriously disrupt” the F-35 program. The F-35 alternate engine program has emerged as a major
item of debate on the FY 2010 defense budget.

FY 2010 defense authorization act: The conference report (H.Rept. 111-288 of October 7, 2009)
on the FY 2010 defense authorization act (H.R. 2647/P.L. 111-84) authorizes funding for
procuring atotal of 30 F-35sin FY 2010, asrequested. The report authorizes $430 millionin Air
Force and Navy research and devel opment funding for continued devel opment of the F136
alternate engine, and $130 million in Air Force advance procurement funding to begin F136
procurement. Section 131 of the act requires areport on the procurement of “4.5"-generation
fighters that isto include, among other things, “a discussion regarding the availability and
feasibility of procuring F-35 aircraft to proportionally and concurrently recapitalize the Air
National Guard during fiscal years 2015 through fiscal year 2025.” Section 217 requires future
DOD budgets to provide separate line items for the F-35B and F-35C within the Navy aircraft
procurement account and the Navy research and devel opment account. Section 244 requires, for
the period 2010-2015, an annual Government Accountability Office (GAO) report on the status of
the F-35 program.

FY 2010 DOD appropriations bill: The FY2010 Department of Defense (DOD) appropriations
bill (H.R. 3326) as reported by the House Appropriations Committee (H.Rept. 111-230 of July 24,
2009) recommends reducing F-35 procurement by two F-35B aircraft from the administration’s
request and increasing funding for the F-35 alternate engine program.

H.R. 3326 as reported by the Senate Appropriations Committee (S.Rept. 111-74 of September 10,
2009) recommends procuring a total of 30 F-35sin FY 2010, asrequested. The report
recommends a $22-million reduction to the administration’s procurement and advance
procurement funding request for the F-35 program and recommends a $156-million reduction to
the administration’s research and development funding request for the F-35 program. The
committee’s report does not recommend any funding for the F-35 alternate engine program.
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F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Introduction

In General

The F-35 Joint Strike Fighter (JSF), also called the Lighting I1, is a new strike fighter being
procured in different versions for the Air Force, Marine Corps, and Navy. F-35 procurement
began in FY2007. Current Department of Defense (DOD) plans call for acquiring atotal of 2,456
JSFsfor the Air Force, Marine Corps, and Navy at an estimated total acquisition cost (as of
December 31, 2007) of about $246 billion in constant (i.e., inflation-adjusted) FY 2009 dollars.
The F-35 program is DOD’s largest weapon procurement program in terms of total estimated
acquisition cost. Hundreds of additional F-35s are expected to be purchased by several U.S. dlies,
eight of which are cost-sharing partners in the program.

The administration’s proposed FY 2010 defense budget requested a total of about $10.4 billion for
the F-35 program, including about $3.6 billion in Air Force and Navy research and devel opment
funding and about $6.8 billion in Air Force and Navy procurement funding. (Development and
procurement of Marine Corps aircraft are funded through the Navy’s budget.) The proposed

FY 2010 budget would fund the procurement of 10 F-35As for the Air Force, 16 F-35Bs for the
Marine Corps, and four F-35Cs for the Navy.

The administration’s proposed FY 2010 defense budget also proposed terminating the F-35
alternate engine program, which is intended to develop the General Electric/Rolls-Royce F136
engine as an alternative to the Pratt and Whitney F135 engine that currently powers the F-35. The
George W. Bush administration proposed terminating the alternate engine program in FY 2007,

FY 2008, and FY 2009. Congress re ected these proposals and provided funding, bill language, and
report language for the program’s continuation. The F-35 alternate engine program has emerged
asamajor item of debate on the FY 2010 defense budget. The Obama administration opposes
further funding for the alternate engine program and has threatened to veto the FY 2010 defense
authorization or appropriation bill if either “would seriously disrupt” the F-35 program.

Theissues for Congress for FY 2010 are whether to approve or rgect the administration’s
proposal to terminate the alternate engine program, and whether to approve, reject, or modify the
administration’s overall funding request for the F-35 program. Congress's decisions on these
matters will affect DOD capabilities and funding requirements and the tactical aircraft
manufacturing industrial base.

Alternate Engine Program

Introductory information on the F-35 alternate engine program is presented in the “ Background”
section of this report. In the following “ Issues for Congress’ section, the alternate engine program
isthefirst issue discussed. Appendix A presents details from the legislative history of the
aternate engine issue. Appendix C reviews the previous fighter engine competition of 1984-
1994.
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Background

The F-35 In Brief

In General

The F-35 was conceived as ardatively affordable fifth-generation strike fighter that could be
procured in three highly common versions for the Air Force, the Marine Corps, and the Navy, so
that the three services could avoid the higher costs of devel oping, procuring, and operating and
supporting three separate tactical aircraft designs to meet their ssimilar but not identical
operational needs.?

DOD states that the F-35 program “was structured from the beginning to be a model of
acquisition reform, with an emphasis on jointness, technology maturation and concept
demonstrations, and early cost and performance trades integral to the weapon system
requirements definition process.”*

All three versions of the F-35 will be single-seat aircraft with supersonic dash capability and
some degree of stealth. The three versions will vary somewhat in their combat ranges and
payloads (see the Appendix B). All three areto carry their primary weapons internally to
maintain a stealthy radar signature. Additional weapons can be carried externally on missions
requiring less stealth.

! Fifth-generation aircraft i ncorporate the mast modern technology, and are considered to be generally more capable
than earlier-generation (e.g., 4"-generation and below) aircraft. Fifth-generation fighters combine new devel opments
such as thrust vectoring, composite materials, supercruise (the ability to cruise at supersonic speeds without using
engine afterburners), steath technology, advanced radar and sensors, and integrated avionics to greatly improve pilot
situationa awareness.

Among fighters currently in service or in regular production, only the Air Force F-22 air superiority fighter and the F-
35 are considered fifth-generation aircraft. Russia and China reportedly have fifth-generation fighters under
development. Regarding Russid s fifth-generation fighter project, see, for example, Douglas Barrie, “ Russian Fifth-Gen
Fighter Will Not Fly This Year,” Aerospace Daily & Defense Report, November 19, 2009: 2; and Dmitry Solovyov,
“Sukhoi Says New Fighter Will Fly In’09,” Moscow Times, August 21, 2009. Regarding Chind s fifth-generation
fighter project, see, for example, David A. Fulghum, “ China Revs Up Pursuit Of Stealth Technology,” Aerospace Daily
& Defense Report, November 20, 2009: 4; the item entitled “DIA on Chind s new fighter” in Bill Gertz, “Inside the
Ring,” Washington Times, November 19, 2009: B1; Bradley Perrett, “ China Close To Testing Next-Gen Fighter,”
Aviation Week & Space Technology, November 16, 2009; David A. Fulghum and Bradley Perrett, “ Experts Doubt
Chinese Stedth Fighter Timeline,” Aerospace Daily & Defense Report, November 13, 2009: 1-2; the item entitled
“New China Fighter” in Bill Gertz, “Inside the Ring,” Washington Times, November 12, 2009: B1; and Ted Parsons,
“Chind’s Fifth-Generation Fighter To Fly * Soon,”” Jan€e's Defence Weekly, November 12, 2009.

Strike fighters are dual-role tactical aircraft that are capable of both air-to-ground (strike) and air-to-air (fighter) combat
operations.

2 The program’ s operational requirements call for 70% to 90% commonality between all three versions. Many of the
three versions' high-cost components—including their engines, avionics, and major airframe structural components—
are common.

Secretary of Defense William Cohen stated in 2000 that the JSF's joint approach “avoids the three parall el
development programs for service-unique aircraft that would have otherwise been necessary, saving a least $15
billion.” (Letter from Secretary of Defense William S. Cohen to Rep. Jerry Lewis, June 22, 2000. Thetext of letter
made available by Inside the Air Force on June 23, 2000.)

3 Department of Defense. Sdlected Acquisition Report (SAR)[for] F-35 (JSF), December 31, 2007, p. 4.
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TheAir Force states that:

The F-35 program will develop and deploy a family of highly capable, affordable, fifth
generation drike fighter aircraft to meet the operational needs of the Air Force, Navy,
Marine Corps, and Allieswith optimum commonality to minimizelife cyclecosts. The35
was designed from the bottom-up to be our premier surface-to-air missile killer and is
uniquely equipped for this mission with cutting edge processing power, synthetic aperture
radar integrati on techniques, and advanced target recognition. The F-35 a so provides*“leap
ahead” capabilitiesin its resistance to jamming, maintainability, and logistic support.*

The Department of the Navy states that:

The commonality designed into the joint F-35 program will minimize acquisition and
operating costs of Navy and Marine Corps tactica aircraft, and alow enhanced
interoperability with our sister Service, the United States Air Force, and the eight partner
nations participating in the devel opment of this aircraft. This aircraft will give combatant
commandersgreater flexibility acrosstherange of military operations A truefifth generation
aircraft, the F-35 will enhance precision strike capability through unprecedented stealth,
range, sensor fusion, improved radar performance, combat identification and electronic
attack capabilities compared to legacy platforms. It will also add sophisticated electronic
warfare capabilities, ascompared to thelegacy platformsit will replace, and will tietogether
disparate units scattered across the battlefield, in real time®

Three Service Versions

From its common core, the F-35 is being procured in three distinct versions tailored to the needs
of each military service. Differences among the aircraft include the manner of takeoff and
landing, fuel capacity, and carrier suitability, among others. They include the following:

Air Force CTOL Version (F-35A)

TheAir Forceis procuring the F-35A, a conventional takeoff and landing (CTOL) version of the
aircraft. F-35As areto replace Air Force F-16 fighters and A-10 attack aircraft. The F-35A is
intended to be a more affordable complement to the Air Force's new F-22 Raptor air superiority
fighter.® Compared to the F-22, the F-35A is not quite as stealthy’ and not as capablein air-to-air

“ Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of : Lieutenant
General Danie J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackelford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, p. 10.

5 Statement of Vice Admira David Architzel, USN, Principal Military Deputy, Research, Devel opment and
Acquisition, LTGEN George J. Trautman I, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, p. 1.

® For more on the F-22 program, see CRS Report RL31673, Air Force F-22 Fighter Program: Background and Issues
for Congress.

" A November 13, 2009, press article states that “ The F-22 had a -40dBsm all-aspect reduction requirement [i.e., a
reguirement to reduce the radar reflectivity of the F-22 when viewed from al angles by 40 decibels per square meter],
while the F-35 came in at -30dBsm with some gapsin coverage.” (David A. Fulghum and Bradley Perrett, “ Experts
(continued...)
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combat, but it is ill very capablein both these areas, and is also very capable in air-to-ground
combat. The F-35 is more stealthy and more capable in air-to-air and air-to-ground combat than
the F-16. If the F-15/F-16 combination represented the Air Force's earlier-generation “ high-low”
mix of air superiority fighters and more-affordable dual-role aircraft, the F-22/F-35A combination
might be viewed as the Air Force's intended future high-low mix of air superiority fighters and
more-aff ordable dual-role aircraft.’ The Air Force states that:

Both the F-22A and the F-35 represent our latest generation of fighter aircraft. We need bath
aircraft to maintain the margin of superiority we have cometo depend upon, the margin that
has granted our forcesin theair and on the ground freedom to maneuver and to attack. The
F-22A and F-35 each possess unique, complementary, and essential capabilitiesthat together
provide the synergistic effects required to maintain that margin of superiority across the
spectrum of conflict. The OSD-led 2006 QDR Joint Air Dominance study underscored that
our Nation hasacritical requirement to recapitalize TACAIR forces. Legacy 4™ generation
aircraft smply cannot survive to operate and achieve the effects necessary to win in an
integrated, anti-access environment.®

Marine Corps STOVL Version (F-35B)

The Marine Corps is procuring the F-35B, a short takeoff and vertical landing (STOVL) version
of the aircraft.”® F-35Bs are to replace Marine Corps AV-8B Harrier vertical/short takeoff and
landing (VSTOL) attack aircraft and Marine Corps F/A-18A/B/C/D strike fighters, which are
CTOL aircraft. The F-35B and the V-22 Osprey tilt-rotor aircraft' are central to achieving a long-
term Marine Corps goal for phasing out the service’'s CTOL aircraft and fielding an all-VSTOL
Marine Corps aviation capability. The Marine Corps decided to not procure the newer F/A-18E/F
strike fighter'? and instead wait for the F-35B in part because the F/A-18E/F is a CTOL aircraft.
The Department of the Navy states that:

The F-35B Short Take-off Vertical Landing (STOVL) variant combines the multi-role
versatility and strikefighter capability of thelegacy F/A-18 with the basing flexibility of the
AV-8B. Having these capabilitiesin oneaircraft will providethejoint force commander and

(...continued)
Doubt Chinese Stedth Fighter Timeline,” Aerospace Daily & Defense Report, November 13, 2009: 1-2.)

8 Theterm high-low mix refersto a force consisting of acombination of high-cost, high-capability aircraft and lower-
cost, more-affordable aircraft. Procuring a high-low mix is a strategy for attempting to ba ance the goal for having a
minimum number of very high capability tactical aircraft to take on the most challenging projected missions and the
goal of being ableto procure tactical aircraft sufficient in total numbers within available resources to perform al
projected missions.

® Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of : Lieutenant
General Danid J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackelford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, pp. 7-8.

1070 permit STOVL operations, the F-35B has an engine exhaust nozzle at the rear than can swivel downward, and a
mid-fuselage lift fan connected to the engine that blows air downward to help lift the forward part of the plane.

! For more on the VV-22 program, see CRS Report RL31384, V-22 Osprey Tilt-Rotor Aircraft; Background and Issues
for Congress.

12 For more on the F/A-18E/F program, see CRS Report RL30624, Navy F/A-18E/F and EA-18G Aircraft Procurement
and Srike Fighter Shortfall: Background and Issues for Congress.
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the MAGTF [Marine Air-Ground Task Force] commander unprecedented strategic and
operationa agility.

TheMarineCorps' tactica aviation (TACAIR) fixed-wing platforms, used for direct support
to our ground combat Marines in the fight, are the AV-8B Harrier, the F/A-18 A+/C/D
Hornet and the EA-6B Prowler. These aircraft are approaching the end of their planned
service lives, and the Marine Corps, through careful service life extension programs, has
managed these legacy platformsto bridge our aviation force until future airframes come on
line... TheMarine Corpsintendsto leveragethe F-35B’ s sophisticated sensor suiteand very
low observable (VLO), fifth generation strike fighter capabilities, particularly in the area of
data collection, to support the Marine Air Ground Task Force (MAGTF) well beyond the
abilities of today’s strike and EW assets.™

Navy Carrier-Suitable Version (F-35C)

The Navy is procuring the F-35C, a carrier-suitable CTOL version of the aircraft.* The F-35C is
also known asthe* CV” version of the F-35, as CV is the naval designation for aircraft carrier.
The Navy in the future plans to operate carrier air wings featuring a strike fighter combination of
F/A-18E/Fs (which the Navy has been procuring since FY1997) and F-35Cs. The F/A-18E/F is
generally considered a fourth-generation strike-fighter. (Some F/A-18E/F supporters argue that it
isa“fourth-plus’ or “4.5" generation strike fighter because it incorporates some fifth-generation
technology, particularly in its sensors.) In contrast to the Air Force, which has operated stealthy
bombers and fighters for years, the F-35C is to be the Navy’s first considerably stealthy aircraft.
The F/A-18E/F incorporates a few stealth features, but the F-35C is stealthier. The F/A-18E/F is
less expensive to procure than the F-35C. The Department of the Navy states that:

The F-35C carrier variant (CV) complements the F/A-18E/F Block 1l and EA-18G in
providing survivable, long-range strike capability and persistence over thebattlefidd. TheF-
35 will give the ESG and CSG commanders a survivable “Day-One”’ strike capability in a
denied access environment that can not be accomplished by current legacy aircraft. *°

Alternate Engine Program

The F-35 is powered by the Pratt and Whitney F135 engine, which was derived from the F-22's
Pratt and Whitney F119 engine. The F135 is produced in Pratt and Whitney’s facilities in East

13 Statement of Vice Admiral David Architzel, USN, Principa Military Deputy, Research, Development and
Acquisition, LTGEN George J. Trautman 111, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, pp. 1-2.

¥ Features for carrier suitability include, among other things, strengthened landing gear, a strengthened airframe, and
an arresting hook so asto permit catapult launches and arrested-wire landings, as well as folding wing tips for more
compact storage aboard ship.

15 Statement of Vice Admiral David Architzel, USN, Principa Military Deputy, Research, Development and
Acquisition, LTGEN George J. Trautman 111, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, p. 1.
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Hartford and Middletown, CT.*® Rolls-Royce is a subcontractor to Pratt and Whitney for the
vertical lift system for the F-35B.

Consistent with congressional direction for the FY 1996 defense budget (see Appendix A), DOD
established a program to develop an alternate engine for the F-35. The alternate engine, the F136,
is being devel oped by a team consisting of General Electric (GE) and Rolls-Royce. Theteam
includes GE Transportation—Aircraft Engines of Cincinnati, OH, and Rolls-Royce PLC of
Bristol, England, and Indianapolis, IN. The F136 is a derivative of the F120 engine that was
originally developed to compete with the F119 engine for the F-22 program.

A September 24, 2009, DOD information paper on the alternate engine program provided to CRS
states the following:

e Pratt and Whitney has received a total of $7.3 billion in funding during the period
FY1994-FY 2009 for work relating to the F-35 program. This figure includes
funding for work that was performed during the Concept Demonstration phase of
the F-35 program for the Boeing concept for the JSF (a concept that was not
selected for System Development and Demonstration [SDD]). Thetotal of $7.3
billion includes $6.1 billion received during the period FY 2002-FY 2009 for F135
SDD work. The estimated cost of the F135 SDD contract increased from $4.8
billion at contract award in 2001 to $6.7 billion as of September 2009.
Approximately $0.8 billion of theincreaseis cost growth; the remaining $1.1
billion or so reflects an increase in the scope of work to be performed.

e TheGenera Electric/Rolls-Royce team received a total of $2.4 billion during the
period FY 1995-FY2009. This total includes $1.7 billion for SDD work for the
F136 engine during the period FY 2005-FY2009. The F136 GE/Rolls-Royce
team’s effort does not include design, development, test, and delivery of STOVL
Lift System components and exhaust systems, which are devel oped and provided
under the F135 Pratt and Whitney SDD contract. The F136 SDD contract
consequently includes fewer test hours and fewer ground test engines. In
addition, since the F136 SDD flight qualification occurs later in the F-35 SDD
program, fewer flight test engines would be needed.

DOD included the F-35 alternate programin its proposed budgets through FY 2006, although
Congressin certain years increased funding for the program above the requested amount and/or
included bill and report language supporting the program.

The George W. Bush administration proposed terminating the alternate engine programin
FY 2007, FY 2008, and FY2009. Congress rejected these proposals and provided funding, bill
language, and report language to continue the program.™®

18 Pratt and Whitney’ s parent firmis United Technologies.
Y DOD information paper on F-35 program dated September 24, 2009, provided to CRS by Air Force Legislative
Liaison Office on September 29, 2009.

18 Bjl| language since FY 2007 includes Section 211 of the FY 2007 defense authorization act (H.R. 5122/P.L. 109-364
of October 17, 2006) and Section 213 of the FY 2008 defense authorization act (H.R. 4986/P.L. 110-181 of January 28,
2008). (For the texts of these two provisions, see Appendix A.)
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The F-35 alternate engine program has emerged as a magjor item of debate on the FY 2010 defense
budget. The Obama administration opposes further funding for the alternate engine program and
has threatened to veto the FY 2010 defense authorization or appropriation bill if ether “would
seriously disrupt” the F-35 program. (See “Legislative Activity for FY2010.”)

Inthe“Issues for Congress’ section of thisreport, the alternate engine programis thefirst issue
discussed. Appendix A presents details from the legislative history of the issue.

JSF Program Origin and Milestones

The JSF program began in the early- to mid-1990s." Three different airframe designs were
proposed by Boeing, Lockheed, and McDonnell Douglas (the last teamed with Northrop
Grumman and British Aerospace). On November 16, 1996, the Defense Department announced
that Boeing and L ockheed Martin had been chosen to compete in the Concept Demonstration
Phase (CDP) of the program, with Pratt and Whitney providing propulsion hardware and
engineering support. Boeing and L ockheed were each awarded contracts to build and test-fly two
aircraft to demonstrate their competing concepts for all three planned JSF variants.

The competition between Boeing and L ockheed Martin was closely watched. Given the size of
the JSF program and the expectation that the JSF might be the last fighter aircraft program that
DOD would initiate for many years, DOD’s decision on the JSF program was expected to shape
the future of both U.S. tactical aviation and the U.S. tactical aircraft industrial base.

In October 2001, DOD sdected the Lockheed design as the winner of the competition, and the
JSF program entered the System Devel opment and Demonstration (SDD) phase. SDD contracts
were awarded to Lockheed Martin for the aircraft and Pratt and Whitney for the aircraft’s engine.
General Electric continued technical efforts related to the development of an alternate enginefor
competition in the program’s production phase.

¥ The JSF program emerged in late 1995 from the Joint Advanced Strike Technology (JAST) program, which began in
late 1993 as aresult of the Clinton administration’s Bottom-Up Review (BUR) of U.S. defense policy and programs.
The BUR envisaged the JAST program as a replacement for two other tactica aircraft programs that were being
terminated (the A-12 program, which was intended to provide a stealthy new carrier-based attack planeto replace the
Navy's aging A-6 carrier-based attack planes, and the multi-role fighter [MRF], which was the Air Force had
considered as areplacement for its F-16 fighters).

In 1995, in response to congressiona direction, a program led by the Defense Advanced Research Projects Agency
(DARPA) to devel op an advanced short takeoff and vertical landing (ASTOVL) aircraft wasincorporated into the
JAST program. This opened the way for Marine Corps and UK participation in the JAST program, since the Marine
Corps and the UK were interested procuring anew STOVL aircraft to replace their aging Harrier STOVL attack
aircraft. The name of the program was then changed to Joint Strike Fighter (JSF) to focus on joint devel opment and
production of a next-generation fighter/attack plane.

A Joint Operational Requirements Document for the F-35 program was issued in March 2000 and revalidated by

DOD'’ s Joint Requirements Oversight Council (JROC) in October 2001. On October 24, 2001, the Defense Acquisition
Board (DAB) held a Milestone B review for the program. (Milestone B approval would permit the program to enter the
SDD phase.) On October 25, 2001, the Secretary of Defense certified to Congress (in accordance with Section 212 of
the FY 2001 defense authorization act [H.R. 4205/P.L. 106-398 of October 30, 2000]) that the program had successfully
completed the CDP exit criteriaand demonstrated sufficient technical maturity to enter SDD. On October 26, 2001, the
SDD contracts were awarded to Lockheed and Pratt and Whitney. A Preliminary Design Review (PDR) for the F-35
program was conducted in April 2003, and Critical Design Reviews (CDRs) were held for the F-35A, F-35B, and F-
35C in February 2006 (F-35A and F-35B) and June 2007 (F-35C).
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Thefirst flights of aninitial version of the F-35A, and of the F-35B, occurred in thefirst quarter
of FY 2007 and the third quarter of FY 2008, respectively. Thefirst flight of an optimized version
of the F-35A (a slightly changed design incorporating some improvements) occurred on
November 14, 2009.% Under the FY 2010 budget submission, the first flight of the F-35C is
scheduled for thefirst quarter of FY2010. A November 24, 2009, press report stated:

TheF-35 Joint Strike Fighter model with short takeoff/vertical landing (STOVL) capability
last week began preparationsfor itsfirst vertical landing testsat Naval Air Station Patuxent
River, Md. The F-35B, which is expected to replace the Marine Corps AV-8B STOVL
fighters, F/A-18 strikefightersand EA-6B el ectronic attack aircraft, will perform aseriesof
short takeoffs, hovers and vertical landings over the course of the next several weeks....

The F-35B flight test schedule has dipped several times. According to the program office,
the airplane is now scheduled to be flown in STOVL mode—the most technically risky
aspect of the testing—sometime next month.*

The F-35A, F-35B, and F-35C are scheduled to achieve Initial Operational Capahility (I0C) in
March 2013, March 2012, and September 2014, respectively. Note that the scheduled 10C of the
F-35B is ayear earlier than that of the F-35A. The September 2014 I1OC for the F-35C was
announced by the Navy in September 2009; prior to the announcement, the F-35Cs was
scheduled to achieve |OC six months later, in March 2015.%2

Procurement Quantities

Planned Total Quantities

As of December 31, 2007, the F-35 program included a planned total of 2,456 aircraft for the Air
Force, Marine Corps, and Navy—13 research and development aircraft and a planned total of
2,443 production aircraft. The 2,443 production aircraft include 1,763 F-35As for the Air Force
and 680 F-35Bs and Cs for the Marine Corps and Navy, with exact numbers of Bs and Cs not yet
determined.” These planned production totals are subject to review in the Quadrennial Defense
Review (QDR) that is to be reported to Congress with the submission of the proposed FY 2011
defense budget in February 2010.

2 «First Flight,” Defense Daily, November 23, 2009: 3.

2 MarinaMalenic, “ Pentagon Expects Lockheed To Absorb Some F-35 Cost Overruns,” Defense Daily, November 24,
2009: 1-2.

2 Andrew Tilghman, “Joint Strike Fighter Timeline Moved Up,” NavyTimes.com, September 18, 2009; Dan Taylor,
“Navy Officialy Changes I0C For JSF Carrier Variant From 2015 to 2014,” Inside the Navy, September 21, 2009. In
November 2009, Lockheed announced that the first flight of an F-35C test aircraft called CF-1 would be delayed from
the final quarter of 2009 to thefirst quarter of 2010. (Dan Taylor, “Navy Joint Strike Fighter Carrier Variant Test
Aircraft Will Not Fly Until 2010,” Inside the Navy, November 9, 2009.)

2 1n 1996, preliminary planning estimated over 3,000 F-35s for DOD and the UK: 2,036 for the Air Force, 642 for the
Marines, 300 for the U.S. Navy, and 60 for the Royal Navy. In May 1997, the QDR recommended reducing projected
DOD procurement from 2,978 to 2,852: 1,763 for the Air Force, 609 for the Marines, and 480 for the Navy.
(Quadrennial Defense Review Cuts Procurement in FY 1999, 2000, Aerospace Daily, May 20, 1997, p. 280.) In 2003,
the Department of the Navy (DON) reduced its planned procurement of 1,089 F-35sto 680 aircraft as part of the
Navy/Marine Corps Tactical Aviation Integration Plan. (See CRS Report RS21488, Navy-Marine Corps Tactical Air
Integration Plan: Background and Issues for Congress, by Christopher Bolkcom and Ronald O'Rourke.)

Congressional Research Service 8



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Annual Quantities

Procurement of F-35s began in FY2007. Table 1 shows actual F-35 procurement quantities
through FY 2009 and requested procurement quantities for FY2010. The figuresin the table do
not include 13 research and devel opment aircraft procured with research and devel opment
funding.

Table |.Annual F-35 Procurement Quantities

(Figures shown are for production aircraft; table excludes 13 research and development aircraft)

FY F-35A (USAF) F-35B (USMC) F-35C (Navy) Total
2007 2 0 0 2
2008 6 6 0 12
2009 7 7 0 14
2010 (request) 10 16 4 30

Source: Prepared by CRS based on DOD data.

Past DOD plans have contemplated increasing the procurement rate of F-35As for the Air Force
to a sustained rate of 80 aircraft per year by FY 2015, and compl eting the planned procurement of
1,763 F-35As by about FY2034. Past DOD plans have also contemplated increasing the
procurement rate of F-35Bs and Cs for the Marine Corps and Navy to a combined sustained rate
of 50 aircraft per year by about FY 2014, and completing the planned procurement of 680 F-35Bs
and Cs by about FY2025.

Program Management

The JSF program is jointly managed and staffed by the Department of the Air Force and the
Department of the Navy (DON). Service Acquisition Executive (SAE) responsibility alternates
between the two departments. When the Air Force has SAE authority, the F-35 program director
isfrom DON, and vice versa. The Air Force resumed SAE authority in April 2009.%

24 |n 2004, appropriations conferees followed a House recommendation to direct DOD to review this aternative
management arrangement. House appropriators believed that “management of program acquisition should remain with
one Service, and that the U.S. Navy, duetoits significant investment in two variants of the F-35 should be assigned all
acquisition executive oversight responsihilities.” (H.Rept. 108-553 [H.R. 4613], p. 234) Conferees directed that DOD
submit areport on the potential efficacy of this change. Prior to the release of the DOD report, former Air Force Chief
of Staff General John Jumper was quoted as saying that he a so supported putting one service in charge of JSF program
acquisition. (Elizabeth Rees, “ Jumper Supports Single Service Retaining JSF Acquisition Oversight,” Inside the Air
Force, August 6, 2004.) However, General Jumper highlighted the significant investment the Air Force was making in
the JSF program in response to the congressional language favoring the Navy. In DOD’ s response to Congress, the
report noted the current arrangement ensures one Service does not have a* disproportionate voice” when it comes to
program decisions and that the current system is “responsive, efficient, and in the best interests of the success of the
JSF program.” (U.S. Department of Defense, Report to Congress on Joint Srike Fighter Management Oversight
[forwarded by] Michad W. Wynne, Under Secretary of Defense for Acquisition, Technology and Logistics, December
20, 2004.)
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International Participation

In General

The F-35 program features a significant amount of international participation, making it DOD’s
largest international cooperative program. Allied participation has been actively pursued by DOD
asaway to defray some of the cost of developing and producing the aircraft, and to “ prime the
pump” for export sales of the aircraft.” Allies in turn view participation the F-35 program as an
affordable way to acquire a fifth-generation strike fighter, technical knowledge in areas such as
stealth, and industrial opportunities for domestic firms.

Eight allied countries—the United Kingdom, Canada, Denmark, The Netherlands, Norway, Italy,
Turkey, and Australia—are participating in the F-35 program under a Memorandum of
Understanding (MOU) for the SDD and Production, Sustainment, and Follow-On Development
(PSFD) phases of the program. These eight countries have contributed varying amounts of
research and development funding to the program, receiving in return various levels of
participation in the program. International partners are also assisting with Initial Operational Test
and Evaluation (IOT&E), a subset of SDD.? The eight partner countries are expected to purchase
hundreds of F-35s, with the United Kingdom being the |argest anticipated foreign purchaser.”’
*Two additional countries—Israel and Singapore—are security cooperation participants outside
the F-35 cooperative development partnership,” and sales to additional countries are possible® A

% Congress insisted from the outset that the JAST program include ongoing efforts by DARPA to develop more
advanced STOVL aircraft, opening the way for UK participation in the program.

% Currently, the UK, Italy, and the Netherlands have agreed to participate in the IOT&E program. UK, the senior F-35
partner, will have the strongest participation in the IOT& E phase. Italy and the Netherlands are contributing afar
smaller amount and will take part only in the coalition concept of operations (CONOPS) validation testing. (Telephone
conversation with OSD/AT&L, October 3, 2007.) Other partner nations are still weighing their option to participatein
the IOT&E program. The benefits to participation are expedited acquisition of aircraft, pilot training for the test cycle,
and access to testing results.

z Anticipated orders are asfollows: UK: 138; Italy: 131; Australia: 100; Turkey: 100; Canada: 88; Netherlands: 85;
Denmark: 48; Norway: 48. (Michael Sirak, “F-35 Nations on Track to Sign New MOU, Says JSF Program Office,”
Defense Daily, November 20, 2006.)

% Debate continuesin the United Kingdom over whether to base the design of its new carriers on availability of the
STOVL F-35B, which would minimize the need for launch and arresting gear and adeck capable of landing CTOL
aircraft, or to build them to amore conventional design. (See, inter alig, “ Davies: both carriers will take JSF,”

DefenseManagement.com, November 3, 2009.)

% DOD offers Foreign Military Sales (FMS)-level of participation in the F-35 program for countries unable to commit
to partnership in the program’s SDD phase. Israel and Singapore are believed to have contributed $50 million each, and
they are “ Security Cooperative Participants.” (Selected Acquisition Report. Office of the Secretary of Defense for
Acquisition. December 31, 2005.)

In October 2008, it was reported that the Bush administration had authorized sale of the F-35 to Isradl. (Caitlin
Harrington. “US approves F-35 sale to Isragl.” Jane' s Defense Weekly. October 1, 2008) and that Tel Aviv was
prepared to spend as much as $15 hillion to procure 25 F-35s. (“Israel Looks to Spend $15 Billion for CTOL Variant of
F-35." Defense Daily. Octaober 1, 2008.) In July 2009, it was reported that Isragl wants to purchase up to 75 F-35s.
(Tony Capaccio, “Israel Seeks To Buy Up To 75 Lockheed F-35 Fighter Jets,” Bloomberg News, July 25, 2009: 1C.) In
November 2009, it was reported that DOD would provide Isradl in January 2010 with fina price details for an Israeli
purchase of F-35s (MarinaMalenic, “Pentagon To Outline F-35 Terms, Pricing For Israel By January, Official Says,”
Defense Daily, November 6, 2009: 2-3), and that Israel’ sinitial purchase of the plane might consist of a squadron of 25
aircraft (Yaakov Katz, “Isradl Wants Production Role In F-35 Fighter,” Jerusalem Post, November 13, 2009: 3).

% F.35 program officials have a so discussed the F-35 with other prospective customers, including Germany, Greece,
and Spain.
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November 23, 2009, press report added Japan to the list of countries potentially interested in the
F-35:

Japan is considering buying about 40 F-35 fighter jets asthe future mainstay of the nation's
air force, it was reported Monday.

Japan has officially been pacifist since World War 11 but has been gradually expanding the
role of itsmilitary, in part because of concern over nuclear-armed North Koreaand China's
continued military growth.

Thedefense ministry will likely seek fundsin thefiscal 2011 budget for thefighters, Kyodo
said, citing unnamed sources.

TheF-35 Joint Strike Fighter (JSF), being devel oped by the United States, Britain, Audtrdia
and other countries, isestimated to cost about 9 billion yen ($101 million) each, Kyodo said.

Japan initially aimed to acquire the F-22 Raptor, which is built to evade radar detection at
supersonic speeds, to replace its aging F-4EJ fighter fleet, but the United States has
announced a plan to halt production of the jet.

Japan has been looking at six models of aircraft, including the Raptor, the F-35 and the
Eurofighter - designed by a European consortium.**

Some officials have speculated that foreign sales of F-35s might eventually surpass 2,000 or even
3,000 aircraft.*

The UK isthe most significant international partner in terms of financial commitment, and the
only Level 1 partner.®® On December 20, 1995, the U.S. and UK governments signed a

38« Japan Mulls F-35 Purchase As Next Main Fighter Jet: Report,” Agence France-Presse, November 23, 2009.
Obtained from DefenseNews.com, November 26, 2009.

%2 See, for example, MarinaMalenic, “F-35 Sales Could Double As Countries Look To Replace Aging Fleets, General
Says,” Defense Daily, June 18, 2009: 6. See also Marcus Weisgerber, “JSF Program Anticipates Nearly 700 F-35 Buys
[For International Customers] Between FY-09 and FY-23, Inside the Air Force, July 31, 2009.

% International participation in the F-35 program is divided into three levels, according to the amount of money a
country contributes to the program—the higher the amount, the greater the nation’ s voice with respect to aircraft
reguirements, design, and access to technol ogies gained during devel opment. Level 1 Partner status requires
approximately 10% contribution to aircraft development and allows for fully integrated office staff and a national
deputy at director level.

Level 1l partners consist of Italy and the Netherlands, contributing $1 billion and $800 million, respectively. On June
24, 2002, Italy became the senior Level 11 partner. (“F-35 Joint Strike Fighter (JSF) Lightning I1: International
Partners,” http://www.global security.org/military/systems/aircraft/f-35-int.htm, accessed on October 3, 2007.) Italy
wants to have its own F-35 final assembly line, which would be in addition to a potentia F-35 maintenance and
upgrade facility. The Netherlands signed on to the F-35 program on June 17, 2002, after it had conducted a 30-month
analysis of potentid aternatives.

Austrdia, Denmark, Norway, Canada, and Turkey joined the F-35 program as Level 111 partners, with contributions
ranging from $125 million to $175 million. (“ Australia, Belgium Enter Joint Strike Fighter Program as EMD Partners,”
Insdethe Air Force, April 21, 2000.)

Unlike the SDD phase, PSFD phase does not make any distinction asto levels of participation. Also unlike the bilatera
SDD MOUEs, thereisasingle PSFD MOU for all partner nations. In signing the PSFD MOU, partner nations state their
intentions to purchase the F-35, including quantity and variant, and a determination is made as to their delivery
schedule. PSFD costs will be divided on a“fair-share” based on the programmed purchase amount of the respective
nation. So-called “offset” arrangements, considered the norm in defense contracts with foreign nations, usually require
additional incentives to compensate the purchasing nation for the agreement’ simpact to itslocal workforce. F-35
(continued...)
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memorandum of understanding (MOU) on British participation in the JSF program as a
collaborative partner in the definition of requirements and aircraft design. This MOU committed
the British government to contribute $200 million toward the cost of the 1997-2001 Concept
Demonstration Phase.* On January 17, 2001, the U.S. and UK governments signed an MOU
finalizing the UK’s participation in the SDD phase, with the UK committing to spending $2
billion for SDD, which equated to about 8% of the estimated cost of the SDD phase. A number of
UK firms, such as BAE and Rolls-Royce, participate in the F-35 program.®

Friction over Work Shares and Technology Transfer

Friction has existed at times between DOD and foreign partnersin the JSF program over the
issues of work shares and technology transfer. Denmark, Italy, the Netherlands, Norway, and
Turkey in 2003-2004 expressed dissatisfaction with the quality and quantity of the work their
companies had been awarded on the F-35.% These countries threatened to reduce their
participation in the program, or purchase other European fighters instead of the F-35. The
governments of Italy and the United Kingdom have lobbied for F-35 assembly facilities to be
established in their countries. As of 2008, international content in theinitial F-35 aircraft was
approximately 20%, and L ockheed expected international content to potentially expand to about
30% as the program transitions to full-rate production and the supply base potentially
diversifies.®

In 2008, it was reported that some of the partners were attempting to team with others and present
amore united position vis-a-vis Lockheed so as to more effectively negotiate the terms of their
involvement.® In October 2009 it was reported that Lockheed and the Italian firm Alenia
Aeronautica planned to submit to the Italian defense ministry in November 2009 a joint plan for
an F-35 final assembly and checkout (FACO) facility to be established at Cameri Air base, Italy.®

(...continued)

officials decided to take a different approach, in line with the program’ s goal to control costs, to avoid offset
arrangements and promote competition as much as possible. Consequently, al partner nations have agreed to compete
for work on a*“best-value” basis and have signed the PSFD MOU.

%ey.s, UK. Sign JAST Agreement,” Aerospace Daily, December 21, 1995: 451.

% BAE isamgjor partner to Lockheed Martin and is providing the aft fusel age, empennage, and el ectronic warfare
suite for the aircraft. Rolls-Royce is partnered with GE on the F136 engine and is a subcontractor to Pratt and Whitney
for producing components for the F-35B’s STOVL lift system. In November 2007, it was reported that Rolls Royce
was planning to open anew plant in Virginiain 2009 to make partsfor the F136 engine. (John R. Blackwell, “New
Plant To Add 170 Jobs,” Richmond Times-Digpatch, November 21, 2007.) Rolls Royce's 2001 contract with Pratt and
Whitney for design and devel opment of the STOVL lift componentsis valued at $1 billion over 10 years. (“Rolls-
Royce Finishes First JSF Propulsion System FHight Hardware,” Rolls-Royce Media Room, available online at
http://www.rolls-royce.com/media/showPR.jsp?PR_1D=40243.) All F-35Bs, regardless of what engine they use, areto
employ Rolls Royce componentsin their STOVL lift systems.

% “Norway Signs Industrial Partnership with Eurofighter Consortium,” Defense Daily, January 29, 2003. Joris Janssen
Lok, “Frustration Mounts Among JSF Partners,” Jane's Defence Weekly, March 24, 2004; Thomas Dodd, “Danish
Companies Consider Quitting JSF Programme,” Jan€' s Defence Weekly, January 9, 2004. Tom Kingston, “ Unsatisfied
Italy May Cut JSF Participation,” Defense News, May 10,2004. Lale Sariibrahimoglu, “ Turkey may withdraw from
JSF program,” Jan€e' s Defence Weekly, November 10, 2004.

37 «F.35 International Program Content,” JSF Joint Program Office paper, March 4, 2008.

3 Tom Kington, “Italy Pushes for Europeanized JSF.” Defense News, October 13, 2008.

% Amy Butler, “Lockheed, Alenia F-35 FACO Proposal To Be Submitted In November,” Aerospace Daily & Defense
Report, October 21, 2009: 1-2.
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It was also reported that month that South Korean companies could bid for work on the F-35 if
South K orea purchases the aircraft.”

In November 2009, it was reported that Israd’s interest in purchasing F-35s may depend on U.S.
acceptance of an Isradli request that Isradli defense industries being allowed to participate in
producing the aircraft.* It was also reported that month that the Confederation of Danish
Industries had demanded that the Danish government secure subcontract guarantees with

L ockheed regarding Danish work on the F-35 program before the Danish government makes a
selection to purchase the F-35 for Denmark’s Combat Aircraft Replacement Program (CARP).*

Some foreign partners in the F-35 program have argued that the United States has been too
cautious regarding the transfer of JSF technologies. Following UK expressionsin early 2006 of
frustration regarding technology sharing,”® Congress included a provision (Section 233) in the
FY 2007 defense authorization act (H.R. 5122/P.L. 109-364 of October 17, 2006) expressing the
sense of the Congress that the Secretary of Defense should share JSF technology between the
U.S. and UK governments consistent with the national security interests of both nations.™
Continued UK concerns about the issue were reported in August 2009.* However, a November
24, 2009, press report indicated that the Pentagon had decided not to share critical technologies
with the UK:

The United Stateswill keep toitself sensitive software code that controls Lockheed Martin
Corp'snew radar-evading F-35 fighter jet despite requests from partner countries, a senior
Pentagon program official said.

Accessto thetechnol ogy had been publicly sought by Britain, which had threatened toscrub
plansto buy asmany as 138 F-35sif it were unableto maintain and upgradeitsfleet without
U.S. involvement.

No other country isgetting the so-called source code, the key to the plane'selectronicbrains
Jon Schreiber, who heads the program'’s internationa affairs, told Reuters in an interview
Monday.

40« |_ockheed Martin Dangles F-35 Work Opportunities For S. Korea,” Aerospace Daily & Defense Report, October 21,
2009: 5.

“1 Y azkov Katz, “Israel Wants Production Role In F-35 Fighter,” Jerusalem Post, November 13, 2009: 3.

2 Gerard O’ Dwyer, “Danish Industry Pushes for F-35 Work Guarantees,” Defense News, November 23, 2009: 23.

“3 The UK’ s top defense procurement official reportedly stated in 2006 that his country would cease participation in the
F-35 program if the F136 engine were cancelled and technol ogy transfer issues were not resolved to the UK's
satisfaction. (Megan Scully, “British Demand Better Access To Fighter.” National Journal’s Congress Daily AM,

March 15, 2006. George Cahlink. “U.K. Procurement Chief Warns Backup Engine Dispute Threatens JSF Ded.”
Defense Daily, March 15, 2006.)

“ Thetext of the provision is as follows:

SEC. 233. SENSE OF CONGRESS ON TECHNOLOGY SHARING OF JOINT STRIKE
FIGHTER TECHNOLOGY.

It isthe sense of Congress that the Secretary of Defense should share technology with regard to the
Joint Strike Fighter between the United States Government and the Government of the United
Kingdom consistent with the national security interests of both nations.

4 Amy Wilson, “F35 Jet Raises Tensions With US Over Technology Sharing,” London Sunday Telegraph, August 30,
2009: B7.
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“That includes everybody,” he said, acknowledging thiswas not overly popular among the
eight that have co-financed F-35 devel opment—aBritain, Italy, the Netherlands, Turkey,
Canada, Audralia, Denmark and Norway.

The single-engine F-35, also known as the Joint Strike Fighter, is in early stages of
production. It isdesigned to escaperadar detection and switch quickly between air-to-ground
and air-to-air missions while till flying—tricks heavily dependent on its 8 million lines of
onboard software code.

Schreiber said the United States had accommodated all of its partners reguirements,
providing ways for them to upgrade projected F-35 purchases even without the keysto the
software.

“Nobody's happy with it completely. but everybody's satisfied and understands,” he said of
withholding the code. It isalso arebuff to Israel, which has sought the technol ogy transfer as
part of a possible purchase of up to 75 F-35s.

REPROGRAMMING FACILITY

Ingtead, the United States plansto set up a*“reprogramming facility,” probably at Eglin Air
Force Base in Florida, to further develop F-35-related software and distribute upgrades,
Schreiber said.

Software changes will be integrated there “and new operational flight programs will be
disseminated out to everybody who's flying the jet,” he said.

Representatives of the British defense staff in Washington did not return telephone calls
seeking comment. Britain has committed $2 billion to devel op the F-35, themost of any U.S.
partner.

In March 2006, Paul Drayson, then Britain's minister for defense procurement, told the U.S.
Senate Armed Services Committee that Britain might quit the program if the United States
withheld such things as the software code.

The issue rose to the top. In May 2006, then-President George W. Bush and then-Prime
Minister Tony Blair announced that both governmentshad agreed “that the UK will havethe
ability to successfully operate, upgrade, employ, and maintain the Joint Strike Fighter such
that the UK retains operational sovereignty over the aircraft.”

HOLY GRAIL

The source code is “kind of the holy grail” for this, controlling everything from weapons
integration to radar to flight dynamics, said Joel Johnson of TEAL Group, an aerospace
consultancy in Fairfax, Virginia.

Lockheed Martin said all F-35 partners*“recognize the complexity of the highlyintegrated -
35 software and the program plan to upgrade F-35 capabilities as an operational
community.”

“Thisenablestheaircraft to remain at the cutting edge of combat capahility while allowing
the program to meet affordability objectives,” John Kent, a company spokesman, said in an
emailed statement.
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Schreiber said Singapore had signed a special security agreement last month, clearing the
way for it to receive classified information on F-35s it could buy.

Lockheed, the Pentagon's No. 1 supplier by sales, projects it will sdll up to 4,500 F-35s
worldwideto replaceits F-16 fighter and 12 other types of warplanesfor 11 nationsinitidly.

The United States plansto spend roughly $300 billion over the next 25 yearsto buy atotal of
2,443 F-35 models, its costliest arms acquisition.

Competitors include Boeing Co's F/A-18E/F SuperHornet; Saab AB's Gripen; Dassault
Aviation SA's Rafale; Russia's MiG-35 and Sukhoi Su-35; and the Eurofighter Typhoon,
made by a consortium of British, German, Italian and Spanish companies.*

Cost and Funding?’

Total Program Acquisition Cost

As of December 31, 2007, the total estimated acquisition cost (the sum of development cost,
procurement cost, and military construction [MilCon] cost) of the F-35 program in constant (i.e.,
inflation-adjusted) FY 2009 dollars was about $246 billion, including about $47.1 billion in
research and devel opment costs, about $198.4 billion in procurement costs, and about $496
million in MilCon costs.*®

In then-year dollars (meaning dollars from various years that are not adjusted for inflation), the
figures from the preceding paragraph become $298.8 billion in acquisition costs, including $44.4
billion in research and devel opment costs, $254.0 billion in procurement costs, and about $521
million in MilCon costs.

Since 2002, the total estimated acquisition cost of the F-35 program has increased by roughly
$100 billion due primarily to a one-year extension in the program’s SDD phase, a corresponding
one-year delay in the start of procurement (from FY 2006 to FY 2007), revised annual quantity
profiles, and revised labor and overhead rates. Much of this increased cost and schedule slippage
was incurred to address weight-driven performance issues in the development of the F-35B.

% Jim Wolf, “U.S. to Withhold F-35 Fighter Software Code,” Reuters.com, November 24, 2009.

4" The F-35 program receives (or in the past received) funding from the Air Force, Navy, and Defense-Wide research,
development, test, and eval uation (RDT& E) accounts (the Defense-Wide RDT& E funding occurred in FY 1996-
FY1998); Non-Treasury Funds (i.e., financial contributions from the el ght other countries participating in the F-35
program)—a source of additional research and devel opment funding; the Air Force and Navy aircraft procurement
accounts (the Navy and Marine Corps are organized under the Department of the Navy, and Marine Corps aircraft
development and procurement costs are funded through the Navy' s RDT& E and aircraft procurement accounts); and
the Air Force MilCon account and the Navy and Marine Corps MilCon account.

“8 The procurement cost figure of about $198.4 billion does not include the cost of several hundred additional F-35s
that are to be procured other countries that are participating in the F-35 program. The $198.4-billion figure does,
however, assume certain production-cost benefits for DOD aircraft that result from producing these severa hundred
additional F-35sfor other countries.
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Prior-Year Funding

Through FY 2009, the F-35 program has received a total of roughly $44 billion funding in then-
year dollars, including roughly $37 billion in research and devel opment funding, about 6.9 billion
in procurement funding, and roughly $150 million in MilCon funding.

Unit Costs

The F-35 program as of December 31, 2007 had a program acquisition unit cost (or PAUC,
meaning total acquisition cost divided by the 2,456 research and development and procurement
aircraft) of about $100.1 million in constant FY 2009 dollars, and an average procurement unit
cost (or APUC, meaning total procurement cost divided by the 2,443 production aircraft) of about
$81.2 million in constant FY 2009 dollars. Between October 2001 and December 2007, the
constant-dollar PAUC and APUC figures have each grown by about 38%.

Manufacturing Locations

Current plans call for the F-35 to be manufactured in several locations. Lockheed will build the
aircraft’s forward section in Fort Worth, TX. Northrop will build the mid-section in Palmdale,
CA, and thetail will be built by BAE Systems in the United Kingdom. Final assembly of these
components will take place in Fort Worth. Italy in 2007 reportedly was working with L ockheed
and the F-35 program office on the potential of establishing a second final assembly and checkout
facility in Italy.*

As mentioned earlier (see“ Alternate Engine Program”), the Pratt and Whitney F135 engine for
the F-35 is produced in Pratt and Whitney’s facilities in East Hartford and Middletown, CT. The
General Electric/Rolls-Royce team devel oping the F136 alternate engine for the F-35 includes GE
Transportation—Aircraft Engines of Cincinnati, OH, and Rolls-Royce PLC of Bristol, England,
and Indianapoalis, IN.

Proposed FY2010 Budget

FY2010 Funding Request

Table 2 shows the administration’s FY 2010 request for Air Force and Navy research and
development and procurement funding for the F-35 program, along with FY 2008 and FY 2009
funding levels. The funding figures shown in the table do not include procurement funding for
initial spares, MilCon funding, or research and development funding provided by other countries.

49 Michad Sirak, “F-35 Program May Get First International Orders In Third Production Lot in 2009,” Defense Daily
International, June 22, 2007.
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Table 2. FY2010 Funding Request for F-35 Program
(Figures in millions of then-year dollars; FY2008 and FY2009 figures shown for reference)

FY2008 FY2009 FY2010 (request)
Funding Quantity Funding Quantity Funding Quantity

RDT&E funding
Air Force 1,939.1 — 1,734.3 — 1,858.1 —
Dept. of Navy 1,848.9 — 1,744.6 — 1,741.3 —
Subtotal 3,788.0 — 3,478.9 — 3,599.4 —
Procurement funding
Air Force 1,412.1 6 1,660.6 7 2,3494 10
Dept. of Navy 1,223.6 62 1,650.1 7b 4,478.0 20¢
Subtotal 2,635.7 12 3,310.7 14 6,827.5 30
TOTAL 6,423.7 12 6,789.6 14 10,426.9 30

Source: Prepared by CRS based on DOD data.

Notes: Figures shown do not include procurement funding for initial spares, MilCon funding,, or research and
development funding provided by other countries. Air Force funding for initial spares was $69.8 million in
FY2008 and $60.9 million in FY2009, and $129.7 million is requested for FY2010. Department of the Navy
funding for initial spares was zero in FY2008 and $32.7 million in FY2009, and $249.0 million is requested for
FY2010. International partner funding for research and development was $552.7 million in FY2008 and $250.6
million in FY2009, and is projected to be $114.1 million in FY2010.

a.  All 6 aircraft are F-35Bs for the Marine Corps.
b. All 7 aircraft are F-35Bs for the Marine Corps.
c.  Includes 16 F-35Bs for the Marine Corps and 4 F-35Cs for the Navy.

The 10 F-35As requested for FY 2010 in the Air Force budget have an estimated procurement cost
of $2,220.3 million, or an average of $222.0 million each. These aircraft have received $171.4
million in prior-year advance procurement (AP) funding, leaving another $2,048.8 million to be
funded in FY 2010 to complete their estimated procurement cost. The FY 2010 Air Force
procurement funding request for the F-35 program also includes $300.6 million in advance
procurement funding for 27 F-35As to be procured in future years, and $129.7 million for F-35A
initial spares, bringing the total FY2010 Air Force procurement funding request for the program
to $2,479.1 million. (Table 2 does not include funding for initial spares, which iswhy it shows a
total of $2,349.4 million.)

The 16 F-35Bs and four F-35Cs requested for FY 2010 in the Department of the Navy budget
have a combined estimated procurement cost of $4,212.1 million, or an average of $210.6 million
each. These aircraft have received $215.0 million in prior-year AP funding, leaving another
$3,997.0 million to be funded in FY 2010 to complete their estimated procurement cost. The

FY 2010 Department of the Navy procurement funding request for the F-35 program also includes
$481.0 million in advance procurement funding for F-35Bs and Cs to be procured in future years,
and $249.0 million for F-35A initial spares, bringing the total FY 2010 Air Force procurement
funding request for the program to $4,727.0 million. (Table 2 does not include funding for initial
spares, which iswhy it shows a total of $4,478.0 million.)
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Proposed Termination of Alternate Engine

The administration’s proposed FY 2010 budget proposes terminating the F-35 alternate engine
program and did not request any funding to continue the program.

Issues for Congress

Alternate Engine Program

A key issuefor Congress for the F-35 program in FY 2010 is the administration’s proposal to
terminate the F-35 alternate engine program. As mentioned eerlier, the F-35 alternate engine
program is developing the General Electric/Rolls-Royce F136 engine as an alternative to the Pratt
and Whitney F135 engine that currently powers the F-35. As also mentioned earlier, the George
W. Bush administration proposed terminating the alternate engine program in FY 2007, FY 2008,
and FY 2009, but Congress rgected these proposals and provided funding, bill language, and
report language to continue the program.

Summary of Arguments

Supporters of the administration’s proposal to terminate the alternate engine program argue the
following:

o Development, testing, and production of the F135 have reached the point where it
is no longer necessary to hedge against the possibility of technical problemsin
the F135 engine by pursing an alternate engine program as a backup. The causes
of F135 test failures in 2007 and 2008 have been identified and fixes are being
implemented.

e Developing and procuring a second engine for the F-35 would add billions of
dollars to the cost of the F-35 program by more or less doubling engine
development costs and halving engine production economies of scale. Such an
increase in costs would reduce the number of F-35s that could be procured within
agiven total amount of F-35 acquisition funding. An official from the F-35
program office stated that the reduction in F-35 procurement over the next five
years might total 50 to 80 aircraft.”

e Procuring a second engine for the F-35 would increase F-35 life-cycle operation
and support (O& S) costs by requiring DOD to maintain two F-35 engine
maintenance and repair pipelines.

e Having a second engineis not needed to sustain international interest in the F-35,
because the most significant potential foreign buyers are already committed to
the F-35 program, and because committed and potential buyers already have
several significant reasons to be interested in the F-35, starting with the aircraft’s
capabilities, procurement cost, and operating and support cost.

%0 Graham Warwick and Guy Norris, “Second Engine Could Force F-35 Production Cuts, PEO Warns,” Aerospace
Daily & Defense Report, June 1, 2009: 3.
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e Thecost of developing an alternate engine reduces the F-35 program funds
availableto acquire aircraft, and thus forces cutting force structure.

Opponents of the administration’s proposal to terminate the alternate engine program argue the
following:

e Theadministration's proposal to terminate the alternate engine program does not
comply with Section 213 of the FY 2008 defense authorization act (H.R.
4986/PL. 110-181 of January 28, 2008), which states: “ Of the funds appropriated
pursuant to an authorization of appropriations or otherwise made available for
fiscal year 2008 or any year thereafter, for research, development, test, and
evaluation and procurement for the Joint Strike Fighter Program, the Secretary of
Defense shall ensure the obligation and expenditurein each such fiscal year of
sufficient annual amounts for the continued devel opment and procurement of 2
options for the propulsion system for the Joint Strike Fighter in order to ensure
the devel opment and competitive production for the propulsion system for the
Joint Strike Fighter.”

e Giventhat F-35s areto constitute the vast majority of the country’s strike
fighters, it would be imprudent to have all those strike fighters powered by a
singletype of engine, since a problem with that engine could force the grounding
of the entire F-35 fledt.

e Having a second engine in production (or ready for production) would permit
DOD to use competition (or the threat of competition) in procuring and
supporting F-35 engines, which could reduce F-35 engine procurement and O& S
costs compared to what would be achievable in a sole-source procurement,
offsetting the additional costs associated with devel oping, procuring, and
supporting a second engine. Competition (or the threat of competition) would
also promote better engine performance, increased engine reliability, and
improved contractor responsiveness. Having two F-35 engine production linesin
operation would also permit F-35 engine production to be more quickly surged to
higher levels if needed to respond to a change in the strategic environment, and
preserve a potential for maintaining effective competition in the development and
procurement of future tactical aircraft engines, particularly if F-22 and F/A-
18E/F production ends.

e Having a second engine in production would help sustain international interest in
the F-35 program, maximizing F-35 exports. Potential foreign buyers would be
more inclined to purchase the F-35 if they had a choice regarding the aircraft’s
engine, and if they believed that competition (or the threat of competition) in
engine production was holding down the engine portion of the F-35's total cost.>

5 Opponents of terminating the aternate engine might argue that having two engine types available would enhance
foreign sales of the F-35 becauseit would give foreign buyers more flexibility in choosing which engine to use (which
can be of value to them for palitical purposes), and because foreign buyers may conclude that the competition between
the two engine markers is helping to restrain the engine portion of the aircraft’ stotal cost. A 2006 article quotes one
observer as stating that “ The F-16 became a much more exportable aircraft when GE and Pratt were killing each other
in theinternational market. So, if you are selling these JSF s and you have got one engine ... that reduces the
attractiveness to these international customers ... ” (Carlo Munoz. “Congress, Defense Department Square Off Over
Second JSF Engine.” Insde the Air Force. March 3, 2006.)
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Administration Perspectives

Office of Management and Budget

An Office of Management and Budget (OM B) document on proposed FY 2010 program
terminations, reductions, and savings states that:

The Administration has decided not to fund the Joint Strike Fighter (JSF) AlternativeEngine
Program (AEP), because it is no longer needed as a hedge against the failure of the main
Joint Strike Fighter engine program. The Department of Defense (DOD) proposed cancdling
the JSF AEP in the President’ s 2007 Budget because devel opment of the main engine was
progressing well and analysisindicated that savings from competition would not beoffset by
high upfront costs. DOD did not request funding for the program in the 2008 and 2009
Budgets. However, the Congress has rejected the proposed cancellations and has added
funding each year since 2007 to sustain the AEP devel opment....

Because DOD wanted to reduce technical risk in the development of the JSF engine, the
Department has had two contractors devel oping separate JSF engines. However, in 2007,
DOD proposed to cancel the contract for the second (alternate) engine because the main
engine program was progressing well, making a second engine program unnecessary.
Moreover, financial benefits, such as savings from competition, have been assessed to be
small, if they exist at all, because of the high cost of devel oping, producing and maintaining
asecond engine. Thereasonsfor canceling the AEPin 2007 remain valid today. Studies by
both the Government Accountability Office and Congressional Budget Office have
guestioned the affordability of the current defense program, particularly the high cost of
modernizing tactical aviation.> Cancelingthe AEPwill result in estimated near-term savings
of over abillion dollars™

DOD Testimony at May 20, 2009, Hearing

At aMay 20, 2009, hearing before the Air and Land Forces subcommittee of the House Armed
Services Committee on Air Force acquisition programs, a DOD acquisition official stated:

The F-35 acquisition strategy contains provisions for a competitive engine program,
provided funds are available to execute that strategy. Currently, the F135 engine is
compl eting the devel opment phase and beginning initial low rate production to support the
F-35 aircraft production and test schedule. The F135 experienced two separate | ow pressure
turbinebladefailures, thefirst in the September 2007 and the second in February 2008. Roat
cause analysi s determined the problem. The appropriate fixeswereidentified and are being
incorporated into the remaining test and all future production engines. The engines were
certified for Short Take-Off and Vertical Landing testing in January 2009, and the program
recently completed hover pit testing asit prepares for full vertical landing flight tests later
this year.

%2 The passage at this point has a footnote citing the following two reports: Government Accountability Office, Defense
Acquisitiong]:] Assessments of Selected Weapon Programs, GAO-09-326SP, March 2009; and Congressional Budget
Office, Long Term Implications of the Fiscal Year 2009 Future Years Defense Program, January 2009.

38 Office of Management and Budget. Terminations, Reductions, and Savings, Budget of the U.S Government, Fiscal
Year, 2010. Washington, May 2009. p. 38.
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The Department did not include funding in the Fiscal Y ear 2010 President’ s Budget for the
F136 competitive engine. Thedecision tonot includefunding for the F136 is consistent with
the Department’ sposition on thisissuefor the prior three budget submissions. Thedecision
this year was reviewed by the Department’ s leadership as well as the Administration. The
determination of whether to fund the competitive engine, asit hasin the past, was weighed
againgt the budget priorities of the Department as a whole, the optimum use of taxpayer’s
dollars in executing and preparing for the National defense, and the benefits to the F-35
program. The Department continuesto execute appropriated devel opment funding to ensure
that a competitive engine program remainsviablewhilethereisfunding isavailable. Since
thereisno follow-on procurement fundingin Fiscal Y ear 2010, the Department has del ayed
execution of advance procurement funding appropriated in the Fiscal Year 2009
Appropriations Act. The Department’ spolicy isto execute advance procurement fundsonly
when associated follow-on procurement funding or a programmed plan that contains full
procurement funding is available.>*

At the same hearing, Air Force officials stated the following:

Presidential Budget 10, rel eased earlier thismonth, cancelled the aternate engine program
for the Joint Strike Fighter, and removed all further funding for the devel opment and
procurement of this second engine. The Air Force and Navy are executing the funding
appropriated by Congress in the 2009 budget to continue the F136 program.

The cost to continue F136 engine development is approximately $1.8B through FY 15. In
addition, the Department of Defense will have to fund the production of GE engines to get
the supplierson equal footing in theamount of approximately $2.8B. Continued funding for
the F136 engine carries cost penaltiesto both F135 and F136 enginesfor reduced production
linelearning curves and inefficient economic order quantities. Thedepartment hasconcluded
that maintaining a single engine supplier provides the best balance of cost and risk. Our
belief is the risks associated with a single source engine supplier are manageable due to
improvementsin engine technol ogy and do not outweigh the investment required to fund a
competitive alternate engine.™

F-35 Program Executive Officer (PEO)

A June 1, 2009, press report states:
Funding development of a second engine from within the existing F-35 budget would cut
production by dozens of aircraft and push up program costs, the Joint Strike Fighter's

program chief warnsin an interview with Aviation Week.

The concerns come as Congress is expected to reverse the White House and Pentagon’s
effort to cancel the alternate powerplant.

> Statement of Mr. David G. Ahern, Director, Portfolio Systems Acquisition, Office of the Under Secretary of Defense
(Acquisition, Technology, and Logistics), Before the House Armed Services Committee Subcommittee on Air and
Land Forces, May 20, 2009, pp. 6-7.

% Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of : Lieutenant
General Danie J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackelford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, p. 11.
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Forcing the program to fund devel opment of the General Electric/Rolls-Royce F136 from
within the existing JSF budget would “take 50-80 tail s out of the program” over thenext five
years, says the program executive officer (PEO), Marine Corps Brig. Gen. David Heinz.

The Defense Department’ s fiscal 2010 budget request calls for procurement of 513 F-35s
over five years, anincrease of 25 over previous plans, with another 180 expected to be built
for internationa partnersover the same period. Thiswould take annual production “intothe
low 200s’ by FY ‘15, he says.

Funding the F136 within the existing budget would require cutting six aircraft from the 30
planned in FY ‘10, Heinz says. This would make aircraft in subsequent years more
expensive, pushing back international purchases and compounding the problem becausethe
partners could not afford early aircraft, he says.

“We would never get to 200 tails[ayear]. Wewould build out to around 100, under-utilize
the tooling and not get down the learning curve,” the PEO says. “I worry about taking tails
out of the program because it will get so expensive the partners will start to pull back.” ...

But before, some of the restored funding has come from within the existing JSF budget,
forcing cuts elsewhere in the program. Former U.S. Air Force leaders have testified on
Capitol Hill that they didn’t so much oppose an alternate engine as they did sacrificing
elsewhereto fund it (Aerospace DAILY, March 7, 2008).

The GE/R-R Fighter Engine Team has defended its lobbying for the F136. “We ve never
advocated taking the money out of the other parts of the program. Congress needsto decide
wherethemoney comes from,” says Dennis Jarvi, president of Rolls-Royce North America
Defense.

Theinternational partners would like a competing engine, and Pentagon efforts to kill the
F136 are “sure to be a major topic” when they meet in Washington later this month, says
Tom Burbage, Lockheed executive vice-president and genera manager, F-35 program
integration. “ Thereissupport in theinternational community for the second engine,” hetdls
Aviation Week.

Burbage says the second-engine issue is “programmatically complex” because, while
Congress has incrementally funded devel opment of the F136, the Defense Dept. has not
factored production of two engines into its budget planning and not decided how it would
conduct an annual leader/follower competition.

“It’ sthe clear intent of Congressto have asecond engine, but it could have avery substantial
impact,” he says.*®

A June 3, 2009, press report states:
The top Joint Strike Fighter official says he unequivocally supports President Barack
Obama’ sfiscal 2010 budget request, which does not seek funds for a second JSF engine—
but heis gill planning for the F136 and suggests Washington consider therisk otherwise.

Citing the potentid for “ competitive advantage’ from alternate enginesfor the sngle-engine
F-35, and noting that there could be an operational risk some day from having just one

%6 Graham Warwick and Guy Norris, “Second Engine Could Force F-35 Production Cuts, PEO Warns,” Aerospace
Daily & Defense Report, June 1, 2009: 3.
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engine, Marine Corps Brig. Gen. David Heinz told reporters at the JSF Joint Program Office
June 2 that there might be considerations beyond the financid cost of funding dual
powerplant efforts.

“Do we still believe that’ s acceptable?’ Heinz asked rhetorically.

Meantime, the general—selected for his second star after his promaotion from deputy
program chief—saysit would beirresponsiblefor him not to plan for both engineefforts. “I
have to,” he asserts, adding it would be “downright reckless’ not to after Congress has
earmarked fundsfor the second engine several timesalready. And besides, military officials
spend alot of their time planning for things that do not happen, he joked.

Heinz explained to the roundtabl e of reportersthat funding devel opment of asecond engine
from within the existing F-35 budget would cut production by 50 or more aircraft and push
up program costs—a point he made to Aviation Week last week (Aerospace DAILY, May
29). But the program executive officer also stressed that economic modeling was difficult,
and that a competition for the engines would likely drive down costs.

Heinz further asserted that the primary Pratt & Whitney F135 engine has yet to truly
compete with the Genera Electric/Rolls-Royce F136, regardless of what Pratt and some
supporters may suggest.

Assuming the program’s planned ramp-up and a 50-50 split engine order during the sixth
low-rateinitial production tranche, fiscal 2013 would bethefirst genuineyear of therivalry.
Such a race could bring technology advancements too, the general notes. “They are just
beginning in that competition,” he says.>’

A June 8, 2009, press report states:

The new general in charge of the F-35 Joint Strike Fighter program last week told reporters
the Defense Department must wei gh the operational risks of having asingle engine program
for thefifth-generation jet rather than solely looking at the cost implicationsof procuring two
power plants.

TheF-35 Lightning |1 was conceived to be devel oped with two engines, the Pratt & Whitney
F135 and the General Electric-Rolls-Royce F136. However, DOD in recent years—including
in its budget request for fiscal year 2010—has zeroed funding for the second power plant.

Each year, Congress hasreintroduced full funding for the F136 initsmarkups of the defense
budget. “1 support the president’s budget, but in the future, should there be an engine
incident on the F135 motor, our ability to absorb an incident that may ground alargenumber
of those motors ... isgoing to lessen,” Marine Corps Brig. Gen. David Heinz said during a
June 2 briefing at the JSF program office in Arlington, VA...

As such, the military will not have the operational flexibility it has today if an engine
problem leads to the grounding of the F-35 fleet with a single engine, Heinz added.

“1 believe part of the debate that hasto occur and isoccurringis, ‘ Isthere an operational risk
that we are accepting by having just one engine manufactured? ” hesaid. “1 smply think we
focus too much on the discussion about cost benefit and not operational risk benefit.”

5" Michadl Bruno, “JSF Program Chief Cites Advantages Of Competing Engines,” Aerospace Daily & Defense Report,
June 3, 2009: 1-2.
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Heinz a so continued therhetoric of his predecessor—Air ForceMagj. Gen. Charles Davis—
that the true cost savings of having two engines competing in the program have yet to be
revealed. In the 1980s engine wars, per-unit costs reductions reached 20 percent due to
competition, he noted.

“1 think that, because of the difference in the devel opment time line, that [the competition]
hasnot yet occurred,” the Marine Corpsone-star said. “Pratt isnot truly competing with GE
yet for the market share, because | only have Pratt engines through [low-rate initial
production]-3. We re going to introduce—if Congress fully fundsin the [fiscal year 2010]
budget—four GE moators, but that’ sfour out of 30 motorsthat we' [l buy next year, sothey're
just beginning in that competition. | do not believe yet that Pratt feels compelled as though
they arein competition with GE.”

DOD last week awarded JSF prime contractor Lockheed Martin a $2 hillion contract to
produce 17 LRIP-3 F-35s. Thelot includes the firg international orders—two operational
test aircraft for the United Kingdom and one for the Netherlands. In March and April,
Lockheed received $306 million to prepare production for 32 LRIP-4 aircraft. When the
competition truly heats up between Pratt and the GE-Rolls-Royce Fighter Engine team,
Heinz said there will be “much more technology push” between the two, because they will
be striving to win more engine buys. The two companies also will try to introduce such
innovations as more efficient blades, fuel savings and thrust growth capability.

Latelast month, team officialstold reportersthereisa* strong business case” to continuethe
second engine program, and it will cost roughly $130 million—compared to the $100 billion
total for F-35 engine production—to open the F136 production line.

Further, international partnersincluding the United Kingdom entered into the JSF program
with the expectation that there will be two engines, they contended. If Congress directsthe
JSF program office to continue the F136 program, then Heinz will introduce the first four
GE-Rolls-Royce power plants into the F-35's fourth low-rate initia production lot, the
Marine Corps generd said. The engine buys will then ramp up to the point where there will
be a 50-50 split in engine procurement by L RIP-6.

“That would also allow the GE motor to bein operation for about ayear in thefleet so | now
have both costing data, I’ ve got them to about the same point in quantities, and I’ ve got
operational experience with both motors” Heinz said. “ At that point, the services and the
[Joint Program Office] have pretty good information to start competition and to start the
competitive nature to start to drive how much quantity | buy in the next years following
that.”

The true competition, by Heinz' s calculations, will begin in FY-13, he said.

Adding that it would be “reckless’ not to plan for the possibility of F136 congressional
funding, Heinz said the Office of the Secretary of Defense should release advance
procurement funding for the second engine if Congress shows their commitment to the
program in its markup of the FY -10 budget. Though such funding has been appropriated in
previous years budgets, none of the money thus far has gone to the program office. >

%8 Jason Simpson, “Heinz: DOD Must Look At Operational Risks of Having One JSF Engine,” Inside the Navy, June 8,

2009.
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Chief of Naval Operations (CNO)
A July 29, 2009, press report states:

The U.S. Navy has strongly endorsed a single engine for the Lockheed Martin F-35 Joint
Strike Fighter, citing lack of space onitsaircraft carriersto support an alternate powerplant.

“I'm in the one engine camp,” said Chief of Naval Operations Adm. Gary Roughead,
speaking July 28 at therollout of the first Pratt & Whitney F135-powered F-35C carrier
variant here. “On acarrier, space matters.”>

Secretary of Defense
An August 24, 2009, press report states:

Responding to 24 percent cost growth in the Pratt & Whitney engine being readied for theF-
35 Joint Strike Fighter, Defense Secretary Robert Gates brushes off the question by saying
“thereisaways cost growth associated with adevel opmental aircraft. It sone of thereasons
we have over $4 billion in the FY ’ 10 budget to reduce the program risk [by allowing] for
more engineers, more testing time, more airframes for testing. We think that fixing the
problems we' ve encountered ... with the engineis something that’ s quite manageable. And
we don’t think it's the best use of our money to fund a second engine.” The Pentagon is
looking a fixed-price contract to avoid production cost overruns. “That's something we
would liketohavealook at,” saysMarine Gen. James Cartwright, vice chairman of the Joint
Chiefs of Staff.*

Au August 31, 2009, press report stetes:

Defense Secretary Robert Gates today continued to defend his assessment that the Joint
Strike Fighter second engine program is not a worthwhile investment.

Following atour of F-35 Lightning Il prime contractor Lockheed Martin’ s Fort Worth, TX,
facilities, Gates added that he believesthe General Electric-Rolls-Royce F136 power plant—
thealternate engine—would most likely experience the same devel opment problemsthe Pratt
& Whitney F135 propulsion system has encountered in recent years.

“There' s no reason to believe that it would not encounter the same kinds of devel opment
challengesthat other new engineshave encountered along theway,” Gates said, repeating a
“general conclusion” that the second enginewould add “several billion dollars’ tothetotal

JSF pricetag. “ At thispoint, where we're trying to count every dollar and whereadoallar ...
added to one program takes away from another program that we think isimportant, we feel

strongly about the fact that thereis not aneed for asecond engine.”®

% Graham Warwick, “Navy Backs Single JSF Engine As F-35C Rolls Out,” Aerospace Daily & Defense Report, July
29, 2009: 1-2. See dso Marcus Weisgerber and Dan Taylor, “ Top JSF Official’s Comments Could Help Fight For
G.E.-Rolls Engine,” Inside the Air Force, July 31, 2009; Antonie Boessenkool, “Pratt & Whitney' s Costs Parts-Reject
Rate Too High: JSF Official,” Defense News, August 3, 2009: 14; Dan Taylor, “Heinz: Pratt Can ‘ Do Better' On F135;
Company Defends Engine,” Inside the Navy, August 3, 2009.

% “No Means No,” Aerospace Daily & Defense Report, August 24, 2009: 1. Ellipsisasin original.

61 Jason Simpson, “Gates: ‘ No Reason to Believe' F136 Would Not Encounter Same Problems as F135,”
InsdeDefense.com DefenseAlert — Daily News, August 31, 2009.
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GAO And Other Perspectives

GAO

At aMay 20, 2009, hearing before the Air and Land Forces subcommittee of the House Armed
Services Committee on Air Force acquisition programs, GAO testified on the F-35 program,
stating in the testimony’s summary that:

Thedepartment [i.e., DOD] hasnot asked for funding for theaternate engine programinthe
budgets since 2007 arguing that an alternate engine is not needed as a hedge againg the
failure of the main engine program and that the savings from competition would be small.
Nonetheless, the Congress has added funding each year since then to sustain its
development. Our prior analysis indicates that competitive pressures could yield enough
savings to offset the costs of competition over the JSF program’s life. To date, the two
contractorshave spent over $8 billion on engine devel opment—over $6 billion withthemain
engine contractor and over $2 billion with the second source contractor.®?

Elaborating on this summary statement, the testimony stated the following:

DOD’s Proposal to Cancel the Alternate Engine Program May Bypass Long-term
Merits

DOD and the Congress have had a continuing debate for several years on the merits of an
alternate engine program to provide a second source and competition for engine procurement
and life cyclesupport. The alternate engine program was part of the original JSF acquisition
strategy. The department first proposed canceling the alternate engine program in the 2007
budget and has not asked for funding in the budgets since then. The admini stration does not
believe an dternate engine is needed as a hedge againg the failure of the main engine
program and believes savings from competition would be small. The Congress has added
funding each year since 2007 to sustain the alternate engine development, including $465
million for fiscal year 2009. To date, the two contractors have spent over $8 hillion on
engines devel opment—over $6 billion with the main engine contractor and over $2 billion
with the second source contractor.

Theway forward for the JSF engine acquisition strategy entails one of many critical choices
facing DOD today, and underscores theimportance of decisionsfacing the program. Aswe
noted in past testimonies before this committee, the acquisition strategy for the JSF engine
must weigh expected costs against potential rewards. In each of the past 2 years we have
testified before this committee on the merits of a competitive engine program for the Joint
Strike Fighter.®® While we did not update our analysiswe believeit is still relevant and the
same conclusions can be drawn. We reported in 2008 that to continue the JSF aternate

®2 Government Accountability Office, Joint Srike Fighter[:] Srong Risk Management Essential as Program Enters
Most Challenging Phase, Satement of Michael Sullivan, Director Acquisition and Sourcing Management. GAO-09-
711T, May 20, 2009, summary page.

® The passage at this point has a footnote citing the following two prior instances of GAO testimony: Government
Accountability Office, Joint Srike Fighter[:] Impact of Recent Decisions on Program Risks, Statement of Michael
Sullivan, Director Acquisition and Sourcing Management, Testimony before the Subcommittees on Air and Land
Forces, and Seapower and Expeditionary Forces, Committee on Armed Services, House of Representatives, GAO-08-
569T, March 11, 2008; and Government Accountability Office, Defense Acquisitions]:] Analysis of Costs for the Joint
Strike Fighter Engine Program, Statement of Michagl Sullivan, Director Acquisition and Sourcing M anagement,
Testimony before the Subcommittees on Air and Land Forces, and Seapower and Expeditionary Forces, Committee on
Armed Services, House of Representatives, GAO-07-656T, March 22, 2007.

Congressional Research Service 26



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

engine program, an additional investment of about $3.5 billion to $4.5 billionin devel opment
and production-related costs, may be required to ensure competition.** Our earlier cost
analysis suggests that a savings of 9 to 11 percent would recoup that investment. As we
reported last year, acompetitive strategy hasthe potential for savings equal to or exceeding
that amount acrossthelifecycle of theengine. Prior experienceindicatesthat it isreasonable
to assume that competition on the JSF engine program could yield savings of at least that
much. As a result, we remain confident that competitive pressures could yield enough
savings to offset the costs of competition over the JSF program’s life. However, we
recognize that this ultimately will depend on the fina approach for the competition, the
number of aircraft actually purchased, and theratio of engines awarded to each contractor.

Results from past competitions provide evidence of potential financial and nonfinancial
savingsthat can bederived from engine programs. Onerelevant case study to consider isthe
“Great Engine War” of the 1980s—the competition between Pratt & Whitney and General
Electric to supply military enginesfor the F-16 and other fighter aircraft programs. At that
time, al enginesfor the F-14 and F-15 aircraft were being produced on a sole-source basis
by Pratt & Whitney, which was criticized for increased procurement and maintenance costs,
along with ageneral lack of responsivenessto government concerns about those programs.
For example, safety issues with the single-engine F-16 aircraft were seen as having greater
consequences than safety issues with the twin-engine F-14 or F-15 aircraft. To address
concerns, the Air Force began to fund the devel opment and testing of an alternate engineto
be produced by General Electric; the Air Force also supported the advent of an improved
derivative of the Pratt & Whitney engine. Beginning in 1983, the Air Force initiated a
competition that Air Force documentation suggestsresulted in significant cost savingsinthe
program. In the first 4 years of the competition, when actual costs are compared to the
program’ s basdline estimate, resultsincluded (1) nearly 30 percent cumulative savings for
acquisition costs, (2) roughly 16 percent cumulative savingsfor operationsand support costs;
and (3) total savings of about 21 percent in overall life cycle costs.

The Great Engine War was able to generate significant benefits because competition
incentivized contractors to improve designs and reduce costs during production and
sustainment. Competitive pressure continues today as the F-15 and F-16 aircraft are till
being sold internationally. While other defense competitions resulted in some level of
benefits, especially with regard to contractor responsiveness, they did not seethesamelevels
of success absent continued competitive pressures.

Similar competition for the JSF engines may also provide benefits that do not result in
immediate financial savings, but could result in reduced costs or other positive outcomes
over time. Our prior work, aong with studies by DOD and others, indicate there are a
number of nonfinancial benefits that may result from competition, including better
performance, increased reliability, and improved contractor responsiveness. In addition, the
long-term effects of the JSF engine program on the global industrial base go far beyond the
two competing contractors.

DOD and othershave performed studies and have widespread concurrence asto these other
benefits, including better engine performance, increased reliability, and improved contractor
responsiveness. In fact, in 1998 and 2002, DOD program management advisory groups
assessed the JSF alternate engine program and found the potential for significant benefitsin
these and other areas. Table 2 summarizes the benefits determined by those groups.

% The passage at this point has a footnote stating: “ Since that time, Congress appropriated $465 million in the fiscal
year 2009 budget to continue the dternate engine program.”
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Table 2: 1998 and 2002 Program M anagement Advisory Group Study Findings on
the Benefits of an Alter nate Engine Program

Beneficial Marginal No Value
Factor assessed 1998 2002 1998 2002 1998 2002
Costs X X
Development risk X X
reduction
Engine growth X X
potential
Fleet readiness X X
Industrial base X X
Int’l implications X X
Other X X
considerations2
Overall X X

Source: GAO analysis of DOD data.

a. Other considerations include contractor responsiveness, improved design solutions, and competition at the
engine subsystem level.

Whilethe benefits highlighted may be more difficult to quantify, they arenolessimportant,
and ultimately were strongly considered in recommending continuation of the aternate
engine program. These studies concluded that the program would maintain the industrial
base for fighter enginetechnol ogy, enhancereadiness, instill contractor incentivesfor better
performance, ensure an operational alternativeif the current engine devel oped problems, and
enhanceinternational participation.

Anocther potential benefit of having an alternate engine program, and one al so supported by
the program advisory groups, isto reducetherisk that asingle point systemic failurein the
enginedesign could substantially affect thefighter aircraft fleet. Thispoint isunderscored by
recent failures of the Pratt & Whitney test program. In August 2007, an enginerunning at a
test facility experienced failures in the low pressure turbine blade and bearing, which
resultedin asuspension of all enginetest activity. In February 2008, during follow-on testing
toprovetheroot cause of thesefailures, abladefailure occurred in ancther engine, resulting
in delays to both the Air Force and Marine Corps variant flight test programs. ®

Clinton Administration DOD Acquisition Executive
A September 4, 2009, press report states:
A former Clinton-eraPentagon acquisition executive thisweek told Insidethe Air Force he

supportsa competitive dual-source F-35 Joint Strike Fighter engine program, claiming it will
enhancethe industrial base and create a better product from both companies....

® Government Accountability Office, Joint Srike Fighter[:] Srong Risk Management Essential as Program Enters
Most Challenging Phase, Satement of Michae Sullivan, Director Acquisition and Sourcing Management. GAO-09-
711T, May 20, 2009, pp. 4-7.

Congressional Research Service 28



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Jacques Gandler, who was the Pentagon’ s top weapons buyer from 1997 to 2001, said the
debateregarding the General Electric-Rolls-Royce F136 engine—the proposed aternate JSF
engine—has " such aclose anal ogy to the Great Engine War; it would strike methat people
would say, ‘We should’ve learned that lesson.”” Gander was referring to the Air Force's
struggle during the 1980s over an adternate engine for the F-15 and F-16 fleets.

Gander’s comments on the F136 debate comes the same week the GE-Rolls-Royce team
proposed a fixed-price buying concept to the JSF Joint Program Office. Defense Secretary
Robert Gates recently opined that the second JSF engine would encounter the same
development problemsasthe primary propul sion system—thePratt & Whitney-built F135—
has endured in recent years.

“What [dual sourcing] does is sustain the industrial base of two sources that can each
introducetheir own innovation and each have different setsof suppliers, so you can support
the lower tier of two industrial sources,” Gansler, who now is the director of the Center for
Public Policy and Private Enterprise at the University of Maryland, in a Sept. 1 telephone
interview with ITAF.

Competitivedual sourcing also steepensthelearning curve—or the unit cost versus quantity
of aproduct—more so than with “monopoly pricing,” wherethelearning curveactualy goes
down, Gander claimed.

“The rationale is always, ‘Well, that’s because we're getting improved performance, so
thereforewe re paying morefor it,’” hesaid. “ Thereality isyou don’t haveto dothat if you
have competition. If you have a monopoly, why would you want to make things cheaper?’

Continued Gander: “Who do you think doesn’t want it to be competed? Pratt & Whitney....
The Air Force doesn't want to pay any up-front money. That's the disadvantage of
competitive dual sourcing: thereare someearly non-recurring costs you invest in, in order to
make savings later on.”

With a sole-source engine program, “you pay more and get less performance and less
reliability,” hesaid. The government will get improvementsin a sole-sourced program, “but
you keep paying for them.”

Gander believesthe acceptablereliability of either a sole-sourced F135 or the F136 will be
reached, but, “in a continuous competition, you get better and better reliability, better and
better performance, at lower and lower cost.”

Thereis a “clear analogy” between the F136 debate and the “Great Engine War” of the
1980s, when the Air Force opted to open competition to engine procurement after propulson
system reliability issues began affecting the F-15 Eagle and F-16 Viper fleets, according to
Gander. In the 1970s and 1980s, Pratt & Whitney was the sole-source supplier of the
service sfighter jet power plants.

“The Air Force decided it would make sense to introduce an alternative, which didn’t cost
very much to develop because it was already available and being developed for another
application,” hesaid. “ There' saclear ana ogy here because a second engineisalready being
developed for the Joint Strike Fighter.”

When the Air Force added an alternative engineto themix in the 1980s, the performance of
both power plants went up “significantly as aresult of the continuous competition, and the
costswent down significantly,” Gander said. The Air Force estimated that it saved between
$2 hillion to $3 billion as aresult of the competitive-buy structure.
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Gander is not the only former DOD official criticizing a sole-source F-35 Lightning 11
engine plan.

In an opinion piece originaly intended to be used on an F136-related Web site, retired
Marine CorpsLt. Gen. Michad Hough—former director of the JSF program—al so spokeout
in favor of a competitive dual-source engine acquisition srategy.

Intheletter, Hough claimsthat there never was atrue competition for the JSF primary power
plant and that it is“vital” to have an alternative source. The cost of competition “in the near
term isworth every penny” and healthy for the nation, he says.

“1 have watched with disappointment over the last few months as those advocates of sole
sourcing the F-35 with only the Pratt & Whitney engine have attempted to spin a tale of
myth and innuendo to deliberately muddy the waters around the issue of competition of the
engine for the F-35,” Hough’s letter reads. “From a war fighter’s perspective, the second
engine provided not only an interoperabl e alternative, but a‘ must have’ insurance policy if
either engine became grounded due to design, fatigue, or other reasons.”

In June, current JSF program executive officer, Marine Corps Brig. Gen. David Heinz told
reporters the military’ s ability to “absorb” a grounding issue on the F-35 due to an engine
incident would “lessen” with only one engine source (ITAF, June5, pl). The government
needs to assess the operational risk of having only one enginefor ajet that will replace four
legacy fighters before canceling the program, he said.

However, the current defense secretary does not share the sameview as Gand er and Hough.

Gates thisweek continued to defend his assessment that the second engine programisnot a
worthwhile investment.

Following atour of F-35 prime contractor Lockheed Martin’ sFort Worth, TX, facilitieson
Aug. 31, Gates added that he believes the F136 power plant would most likely experience
the same development problems the Pratt & Whitney F135 propulsion system has
encountered in recent years.

“There' s no reason to believe that it would not encounter the same kinds of devel opment
challengesthat other new engineshave encountered along theway,” Gates said, repeating a
“general conclusion” that the second enginewould add “several billion dollars’ tothetotal

JSF pricetag. “ At this point, wherewe retrying to count every dollar and whereadollar ...
added to one program takes away from another program that we think isimportant, we feel

strongly about the fact that thereis not aneed for a second engine.” ...

F136 spokesman George McL aren declined to specifically comment on Gates assessment of
the F136 program.

However, in aSept. 1 telephoneinterview, McLaren said the company is“working very hard
to continue to build the business care that makes the F136 attractive for the government.”

McLaren cited aMay Government Accountability Officereport that stated a9 percentto 11
percent savingsin competition would completely pay for the F136 program’ s up-front cogts.
When the Air Force opted to dual-source engine contracts for its fighter fleet beginning in
the 1980s, the savingstotaled 21 percent, he said.

“Weall recognize there are short-term budget issues,” he said. “Our position is, if you look
at the long-term, you have a potential $20 hillion savings over the lifetime of the F-35

program.”
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Thegovernment hasthusfar spent $2.5 billion—70 percent of thetotal contract withthe GE-
Rolls-Royce team—on the F136 program, according to McLaren. The design has passed
critical design review, and thethree enginesbuilt thusfar have been tested for morethan 800
hours. Thefirst flight of an F-35 with an F136 engineis scheduled for February 2011.

The only design tweak for the company’ s enginewas a“ dight adjustment” earlier thisyear
on a bearing the team noticed during a test, McLaren said. The adjustment has been
incorporated in subsequent engine builds.

In July, the White House released a statement of administrative policy that said President
Obama would veto a defense spending bill that included funds for the GE-Rolls-Royce
engine. His stated reasoning wasthat the Pratt & Whitney enginewas performing well, “and
the risks associated with a single engine provider are manageable.”

Gander, however, took aim at this rhetoric when discussing the issue with ITAF.

“1 don’t think he understands the benefits of competition in spite of thefact that he has given
speeches about the importance of competition,” Gander said. “Hethen goes on to say, ‘We
have one good engine, why do we need a second one? That’ skind of saying, ‘Well, | don’t
believe in competition.””

In an attempt to garner support inside the Pentagon, the GE-Rolls-Royce Fighter Engine
Team this week met with JSF Joint Program Office and top Pentagon officials to offer a
fixed-price buying option for F136 engines, according to McLaren. The team believesthis
approach could save the government millions of dollars over the lifespan of the F-35, he
said.

“A fixed price contract shiftsthe burden of risk away from the Government, and instead, risk
is shared between the Government and the contractor,” McLaren said in a Sept. 2 e-mail.
“The government would know what its costswill be, and will be better ableto contain them.
Theother engine programis currently $1.9 billion over budget now on its cost plus contract,
according to the House Armed Services Committee. Those costs have been borne by the
government.”

The exact number of engines and specific per-unit costs are subject to negotiation with DOD
officials, he added, but the earliest orderstargeted are for low-rate initial production lot 5,
which has a scheduled delivery in 2013.

The meeting on Sept. 1 followed informal discussions with program officials over the past
several months, andtherewill be additional meetings“in thenext several weeks,” according
to McLaren.

“If the customer feels we have not met our business case, [then] it is our responsibility to
create a new one that meets their expectations,” he said. “That is what we are doing by
offering fixed price contracting for our early production engines. We feel thisis a‘game
changing’ ideawith great benefits to the government, and that we are uniquely qualified to
make this pitch because of our record of outstanding program execution on schedule and
cost.”

During an Aug. 27 briefing with reporters, Acting Assistant Air Force Secretary for
Acquisition David Van Buren said the service's weapons-buying community has begun
discussing which of thetwo contract vehiclesismore cost efficient for programsdepending
on their inherent risk. Van Buren was not specifically referencing the JSF program, but
acquisition programsin general.

Congressional Research Service 31



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

“1 think it sa dialog that we have with industry, and | think we' reworking to create amore
business-like environment” within the U.S. military, Van Buren said.

JSF program office spokeswoman Cheryl Limrick—through a Sept. 2 e-mail—declined to
comment on the proposal, stating, “It would be inappropriate for us to make any comment
during talks about contracts/negotiations.”®

Remarks at June 2009 Air Show
A June 18, 2009, press report states:

Despite the Obama administration’s official desire to cancel the General Electric/Rolls-
Royce (GE/RR) F136 alternate engine for the F-35 Joint Strike Fighter, the program and its
customers are privately telling the manufacturers that the engine is needed.

Behind this apparent contradiction, GE and RR people at the show here believe, isthe fact
that the F136 has more inherent power potential than the current Pratt & Whitney F135
configuration.

GE program leader Jean Lydon-Rogers confirmed here, for thefirst timeinaformal briefing,
that the F136 was designed, from the start of system devel opment and demonstration in
2004, with abigger coreand greater total airflow than was planned in the pre-SDD stage, to
deal with increasesin the JSF s weight.

Oneresult isthat the engine could gain 5 percent in thrust (more than 2,000 pounds) with a
simple software change. In the medium term, though, GE and RR believethat the F136 hasa
bigger temperature margin than the F135, allowing it to maintain performance in hot-and-
high conditions.

This will be important for the United Kingdom. Although the F135 is expected to meet
formal key performance parameters, including the short-takeoff-and-vertical-landing F-
35B’s bring-back requirement for the U.S. Marine Corps, Britain’s experience of Harrier
operations under hot, humid and high-level conditionsin Afghanistan hasled to atougher
“hot day” definition. GE and RR say that the F136 can deliver more performanceunder those
conditions.

The program office and customersrecognizethisissue, according to peopl e associated with
the F136. The problem isthat in the past (and till, with thisweek’ s action in the House of
Representatives), Congress has cut aircraft from the program to pay for the F136 (Aerospace
DAILY, June 17), and the program office and customers don’t want to see that happen
either. They want Congressto fund the F136 from other sources. Further complicating the
issue is that the White House has now formally come out in favor of cutting the F136.%”

% Jason Simpson, “Gander: Military Needs Competitive Dua Sourcing For JSF Engine,” Insidethe Air Force,
September 4, 2009. See also John O. King, “Fixing National Defense: JSF Alternative Engine, Dua Sourcing Equals
Success,” Defense News, November 9, 2009: 37.

57 Bill Sweetman, “JSF Needs F136, Partners Say At Air Show,” Aerospace Daily & Defense Report, June 18, 2009; 2.
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Mandated Studies of 2007 on F-35 Alternate Engine®

Section 211 of the 2007 defense authorization act (H.R. 5122/P.L. 109-364 of October 17, 2006)
(see Appendix A for text) directed three independent cost analyses of the F-35 engine program.
The studies were conducted by the Cost Analysis I mprovement Group (CAIG) within the Office
of the Secretary of Defense (OSD), the Institute for Defense Analyses (IDA), and GAO. The
studies used the same data (which were provided by the JSF program office and contractors), and
were completed in 2007.

The studies cameto differing conclusions regarding the estimated financial break-even points for
an alternate engine program. The studies all cited non-financial benefits that would be derived
from an engine competition, including improvements in fleet readiness, contractor
responsiveness, sustainment of industrial base, and stronger international relations.

CAIG Study

The CAIG study examined the results of the engine competition for the Air Force F-16 fighter
program (also known as the Great Engine War—see “ The “ Great Engine War” of 1984-1994" in
Appendix C), the engine competition for the Navy and Marine Corps F/A-18 strike fighter
program,® and the sole-source procurement of the Pratt and Whitney F-119 engine for the F-22.
The CAIG study noted that, in light of the CAIG’s analysis of past cost performancein
acquisition efforts using competition, the CAIG’s basdine “ assumptions [were] generally
favorable to dual source case.” ™ The study assumed that the second F-35 engine provider
(General Electric/Rolls-Royce) would meet theinitial provider (Pratt and Whitney) in pricing in
2014, thefirst year of competition. The study also assumed that competition would result in both
an immediate 5% price decrease in engine procurement costs, and steeper rate of reduction in cost
for producing subsequent engines (i.e., a steeper slope on the production learning curve).™

The CAIG study estimated that an F-35 engine competition would need to achieve a 21.1%
reduction in engine procurement costs in constant FY 2002 dollars over the lifetime of the
program to break even (i.e, to fully offset the costs associated with establishing and maintaining
a second source). The study estimated that, when calculated on a net-present-value (NPV) basis,”

® This section presents, in edited form, material from an earlier CRSreport on the alternate engine progran—CRS
Report RL33390, Proposed Termination of Joint Srike Fighter (JSF) F136 Alternate Engine, by Christopher Bolkcom.

® The competition for the F/A-18 engine differed from the Great Engine War in that both GE and Pratt and Whitney
competed to build the same engine — the GE-designed F404. Although this did not permit a competition for engine
design, it permitted a competition for production price and production qudity.

" OSD Cost Analysis Improvement Group Report (v6), “F-35/JSF Alternate Engine Acquisition and Independent Cost
Analyses,” March 15, 2007, Side 31.

™ The shift to a steeper learning curve in these analyses is referred to as learning curve rotation. The CAIG study
assumed that the learning curve would shift (i.e., rotate) five percentage points. As anotiona example, a program
might originaly have a 90% learning curve, meaning that the second item requires 90% as much labor to build asthe
first, the fourth requires 90% as much as the second, the eighth requires 90% much as the fourth, the 16™ requires 90%
as much asthe eighth, and so on, with the quantities doubling each time to achieve the next 10% reduction in labor. A
five-percentage-point learning curve rotation would mean that this notional learning curve would shift to an 85% slope,
so that, for example, the fourth item might now require 85% as much labor to build as the second, and the eighth 85%
as much as the fourth, and so on.

2 An NPV estimate takes into account the real (i.e., above-inflation) investment value of money over time.
Government cost-estimating regulations call for using NPV anaysisin situations involving an expected stream of
expenditures over many years.
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the required amount of procurement-cost reduction would be 25.6%. The study estimated that
DOD would be unableto recoup itsinitial investment in the alternate engine devel opment
program through procurement savings alone. The study stated that DOD would need to
effectively compete engine operations and support (O& S) contracts to have a chance at attaining
a 25.6% savings to reach a break-even point by 2040. The report seemed skeptical that, even with
competition on O& S contracts, a 25.6% savings could be achieved.”

In addition to the above-mentioned non-financial benefits of engine competition that were cited
by all three studies, the CAIG study discussed the issue of growth potential in the F-35 engine.
The study estimated that afourth- or fifth-generation fighter would experience an average of
7.2% weight growth between Critical Design Review (CDR) and Initial Operational Capability
(I0C) and an additional 0.3% of weight growth thereafter.”* Such growth in aircraft weight would
eventually require a commensurate growth in engine thrust. The CAIG study stated that Pratt and
Whitney's F135 engine was already close to exceeding its designed engine temperature
specifications, and would require modifications beyond those that would be needed in the F136
engineto allow for thrust growth.”

IDA Study

The IDA study examined the engine competition for the Air Force F-16 fighter program (the
Great Engine War) and the engine competition for the Navy and Marine Corps F/A-18 strike
fighter program. The study estimated that an F-35 engine competition would result in a gross
savings of 11% to 18%." IDA concluded that past studies of various procurement competitions
showed an average (un-weighted) savings of 14.6%."”

The IDA study estimated that an alternate engine program for the F-35 would incur direct and
indirect investment costs of $8.8 billion in constant FY 2006 dollars.” The study concluded that it
would not be feasible to recoup these investment costs through procurement-cost savings alone.
The study determined that for the alternate engine program to break even on an NPV basis, the
required amount of procurement-cost savings would be an “unrealistic” 40%, and that the
required amount of savings would decline to 18% if engine O& S contracts were also competed.”
The study stated that DOD * has not typically linked procurement and O& S costsin asingle
competition” and therefore had limited historical data on which to base an estimate of potential
0& S savings.*

8 OSD CAIG Report, Slide 37.

™ The CAIG's estimated weight growth prior to I0C is greater than the F-35 Joint Program Office (JPO) estimate of
3%. The JPO aso estimates that the F-35's weight will remain unchanged after 10C.

" |bid. Slides 25 and 26. Note: Since the F136 is earlier in its devel opment cycle, analysts comment that its design is
not as set as the F135 and could better incorporate engine growth requirements without maor modifications.

" |nstitute for Defense Analyses Report: “ Joint Strike Fighter (JSF) Engine Cost Analysis: Summary of Results
(Revised),” March 2007, Pg S-3. NOTE: IDA determined a 11% savings from competition over the upgraded F100-220
Pratt and Whitney engine and an 18% savings from competition between the origina Pratt and Whitney F100 and the
GE F110 (Pg 23).

" |bid. Pg 24. However, IDA noted “significant inconsistencies” with studies of past competitions which need to be
taken into consideration when evaluating potentia savings.

8 |bid., p. 20.
" bid., p. S3.
8 hid., p. S-3.
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The IDA study states that contractor responsiveness was “the primary motivation for the Great
Engine War.”® The study stated that F-35s are to constitute 95% of the U.S fighter/strike-fighter
force by 2035, and that having an alternate engine could mitigate the risk of the entire F-35 fleet
being grounded due to an engine problem. The study stated that enhanced industry responsiveness
to engine upgrades and fixes resulting from competitive forces might have a significant effect on
overall fleet readiness.

GAO Study

The GAO study stated that procurement-cost savings of 10.3% to 12.3% would be required for
the alternate engine program to break even on itsinvestment costs.®? The study stated that
analyses of past engine competitions have shown financial savings of up to 20%.% The study
concluded that it is reasonable to assume that savings generated from competing the engine would
recoup theinvestment costs. Michad Sullivan, GAO’s director of Acquisition and Sourcing
Management, stated in testimony that he believed the alternate engine program would reach its
break-even point by the late 2020s.%* The study stated that DOD’s program management advisory
group recommended in 1998 and again in 2002 that the alternate engine program be continued
dueto its non-financial benefits, in spite of only finding marginal financial benefits.

Recent Developments Concerning F135 Engine

Reported F135 Cost Growth and Quality-Control Issues
A July 27, 2009, press report states:

United Technologies Corp.’ s cost estimate on its engine for the Pentagon’ s most expensive
weapons program had “fairly significant” growth thisyear, according to the U.S. military’s
program manager.

The Hartford, Connecticut-based company’s 30-year estimate for the engine used on the
most widely produced F-35 Joint Strike Fighter model increased 24 percent to $8.3 million
apiecefrom $6.7 million, Marine CorpsBrigadier General David Heinz said in an interview.
He said that was the biggest annual increase since the program started in 2001.

“So we are challenging them for a ‘war on cost’ to drive down the cost,” of the engine
designed by the company’s Pratt & Whitney unit, Heinz said. “It's obvioudly in the
government’ sinterest and in Pratt’ sinterest to do so.”

Pratt must get the cost estimate back to $6.7 million, he said. “Then I’ d know the taxpayer
was getting afair enginefor afair price,” hesaid. “Pratt isworking very aggressively to get
back to that price.”

& |bid., p. 44.
8 Analysis of Costsfor the Joint Strike Fighter Engine Program, GAO-07-656T, March 22, 2007, p. 1.
8 |bid., p. 2.

8 Transcript of March 2, 2007, hearing on DOD aircraft programs before the Air and Land Forces subcommittee and
the Seapower and Expeditionary Forces subcommittee of the House Armed Services Committee.
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The new cost estimate figures should factor in the congressional debate over whether the
Defense Department proceeds with purchase of a back-up engine under development by
Fairfield, Connecticut-based General Electric Co. and London- based Rolls-Royce Plc,
Heinz said.

The Pentagon is againgt buying the back-up engine. Heinz said that, while he supported the
Pentagon, it was his job to provide cost and price information to frame an informed
congressional debate about the potential merits of competition....

The new cost estimates for the jet’ s engine highlight the potential value of competition to
keep pricesin check, Heinz said.

“It is alarge jump and I'm very concerned, and it's part of the reason that | think the
alternate engineisimportant for now,” he said...

Pratt spokeswoman Erin Dick said the company is taking “aggressive steps’ to reduce the
projected costs. The company isincorporating |essons from cost-reduction initiatives on its
F119 engine used to power Lockheed Martin’s F-22 fighter that lowered prices by 30
percent, Dick said.

“We believe we have the same opportunities for cost reduction” in the engine for the F-35,
which include engineering changes and production improvements among Pratt and
subcontractors, she said in an e-mailed statement.®

A July 29, 2009, news report states:

The Pentagon’ s program manager for the F-35 Lightning 11 Joint Strike Fighter yesterday
criticized theairplane' s primary enginemanufacturer, Pratt and Whitney, for quality control
deficiencies that he says have led to cost growth.

“Pratt can do better, and | am pushing very hard for Pratt to do better in the war on cost,”
Marine CorpsBrig. Gen. David Heinz told reportersfollowing arollout ceremony herefor a
Navy variant of the fighter.

United Technologies Corp. [UTX], Pratt’s parent company, has increased the cost for the
F135 engine from $6.7 million to $8.3 million apiece in itslatest estimate.

Heinz said hewas particul arly dissatisfied with yield ratesfor certain machined components
of theengine.

“Thereareportionsof articlesthat | am building today that | throw away onefor every onel
build because the scrap and rework rate has not come up to alean manufacturing process,”
he explained. “We areimproving those processes every day, but | am not satisfied with the
ratesthat | am getting in yield.”

He said a 50 percent yield is unacceptable.

“1 believe, even at thispoint, that [theyield] should be eighty percent—wherel’m scrapping
onein five [parts] as opposed to one of every two,” he said.

Pratt spokeswoman Erin Dick said the company has a plan toimproveits production yield.

& Tony Capaccio, “F-35 Engine Shows ‘ Fairly Significant’ Cost Growth,” Bloomberg.com, July 27, 2009.
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“Our leaned out production cost and process will improve on the F135 just asit did on the
F119 engine powering the F-22 Raptor, whose cost was reduced 30 percent by thetimethe
production was|eaned out,” she said. “We have that same cost reduction and improvement
opportunity with the F135 engine.”

Heinz said heisnot concerned about the cost impact for the F-35 program asawhole“from
astandpoint that | have enough budget today to accommodate this program.” According to
Heinz, the budget for the F-35 program has been adjusted in the current fiscal year toreflect
the engine cost increase.®

AnAugust 7, 2009, press report states:

A senior Pratt & Whitney official thisweek defended his company’ s F135 engine program,
calling reports of shoddy workmanship by the company on the F-35 Joint Strike Fighter
power plant “grossly inaccurate” and “demordizing.”...

Last week, F-35 Joint Strike Fighter program manager Marine Corps Brig. Gen. David Heinz
told reportersthat Pratt’s F135 engine had a 50 percent scrap rate, meaning the company
needs to remanufacture certain components of half the power plants it builds. Pratt
emphatically disputes that claim.

“In the case of acouple of parts... we'reat 70 to 80 percent [yield] rate, which at this point
in the program is exactly where we should be,” William Begert, the vice president of
business devel opment for Hartford, CT-based Pratt & Whitney, saidinan Aug. 5interview.
Thismeanstwo or three parts have a 20 percent to 30 percent scrap rate. Begertisaretired
Air Force general and aformer commander of Pacific Air Forces.

“Overall, we'redoing very well on scraprate,” he continued. “We rerunning 97 percent for
thetotal engine. So to say that we have a 50 percent scrap rate ... isgrossly inaccurate. It's
just not true.”

Begert said the company has had some difficultieswith ahandful of components—ahollow
fan blade, for example—but nothing to the degree expressed by Heinz, who told reporters
that, for every two engines Pratt builds, one gets thrown away.

“That isjust not true,” Begert said. “I1t’ snot like you put awhol e enginetogether and decide
that it’ snot going towork and you throw it away. It’sindividual partsof theenginethat you
machine and fabricate and build and perhaps some of them are not at the very tight
tolerances that you need.”

Begert went on to call last week’ s reports “demoralizing to people who are working very
hard and trying to meet customer expectations.”

Phone calls and e-mail messages|eft with the Joint Strike Fighter program office seeking a
response to Pratt’ s assertions were not returned.

Beget did acknowledge the company is not satisfied with engine costs. In an April 7 memo
to her successor, then-Air Force acquisition chief Sue Payton wrote that “cost growth isan
ongoing concern” with the F135 engine program. (As of presstime—Aug. 6—no successor

8 MarinaMalenic, “Heinz Raps Pratt On F-35 Engine Manufacturing Practices,” Defense Daily, July 29, 2009: 3.
Materid in bracketsasin origind.
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has been named.) From FY-07 to FY-08, issues with the engineled to a$3 million increase
in unit recurring flyaway costs for Marine Corps JSF aircraft, according to the memo.

“We're not where we want to be on the projected curve going forward,” Begert said,
referring to a chart that projects the program’s cost over the next 30 years.

“But we are taking lots of actions to get on that curve,” he continued. “We've had an
independent review with the government on the actionsthat we' retaking, and they fedl very
satisfied that if we keep doing the thingsthat we're doing ... we will get to the cost curve.”

Begert compared issues with the F135 effort similar to ones experienced early on when the
company built the F119 engine for the F-22A Raptor.

“Thereis a curve that takes it to where the cost is per engine today and over time as you
build more engines—and the more engines you build, the better you are at this—you drive
down cost, because you get better supplier quotes, you get better producibility and over time
these projections show you coming down to where you should be,” he said.*’

DOD Team to Review F135 Cost Issues and Report by November 20

A September 8, 2009, press report states:

A high-level, independent Joint Assessment Team (JAT) hasbeen formed by the Pentagon’s
chief procurement executiveto investigate concerns about asurgein the projected cost of the
Pratt & Whitney F135 enginefor the F-35 Joint Strike Fighter (JSF)—even asthe Pentagon
and White House moveto shut down the General Electric/Rolls-Royce F136 alternateengine
and eliminate the engine competition that has been an integral part of the program since
1996.

Undersecretary of Defense for acquisition, technology and logistics Ashton Carter is
understood to have set up the JAT following alate July meeting with the JSF joint program
office (JPO), where JSF leaders warned that F135 costs appeared to be headed for higher-
than-budgeted levels. JSF director Brig. Gen. David Heinz has expressed concern about
F135 costs, but hasreportedly been cautioned against public commentsby Defense Secretary
Robert Gates.

The team is working on a tight schedule, visiting Pratt & Whitney later this month and
reporting by early October. What's also unusual is that its reported tasks are in line with
tasksthat a system project office would normally handle internally.

Carter has asked former acquisition official and DHS deputy secretary Paul Schneider to
chair the JAT, which will include Pentagon, Air Force and Navy representatives along with
some outside consultants. Itsgoal, industry sources say, istoinvestigate and understand Prait

8 Marcus Weisgerber, “Pratt & Whitney: Allegations About F135 Engine Scrap Rates ‘Not True' (Updated), Insidethe
Air Force, August 7, 2009. The version shown hereis an updated online version. Thereis an editoria note at the start
of thisversion that states: “ Clarification: Subsequent to publication, a Pratt & Whitney spokesman said William Begert,

vice president of business devel apment, misspoke when he said some parts of the F135 engine were a “ 70 to 80

percent scrap rate.” In the case of two or three components, thereisa 70 percent to 80 percent yield rate, meaning the
scrap rateis 20 percent to 30 percent. Also, the original story reported that Begert called F-35 Program Manager Brig.

Gen. David Heinz's comments’ about the Pratt & Whitney F135 engine “grosdy inaccurate” and “demoraizing.”
Begert was responding to the media reports not the genera’ s comments. The story has been updated to reflect the

changes.”
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& Whitney' s cost structure and help the JSF officein its assessment of the company’ slatest
Low Rate Initial Production (LRIP) 1V bid. The JAT also will look at scrap rates and other
production issues.

Pratt & Whitney, meanwhile, saysthat the company “continues to work aggressively with
the JPO to reduce the cost of the F135 engine and we have made progress. Our upcoming
LRIP IV Proposal reflects confidence in our cost reduction strategy.”

Engine costs are a major issue for the JSF because the program’s unit cost goals are
extremely challenging. On Aug. 31, Gatesvisited Lockheed Martin’s Fort Worth plant and
stated that the fighter would cost only half as much asthe F-22 in full production.®®

A September 9, 2009 press report states:

U.S. defense acquisition chief Ashton Carter has ordered a high-level panel to review all
aspects of development and production of the F-35’ s primary engine by Nov. 20, according
to a Pentagon memorandum.

Thejoint acquisition team (JAT) Carter has established to review the F135 engine program
should look at “all aspects of devel opment and production of the F135 engine, with primary
focus on undergtanding the production cost, cost drivers, cost projections and long-term
affordability of the F135,” Carter wrote in arecent memo.

Carter has directed the review team to “develop a plan to address F135 cost and
affordability,” states the undated memo, obtained by Defense News on Sept. 9....

Theacquisition, technol ogy and | ogi stics chief stated in the memo that he became concerned
about F135 costs earlier this summer after being briefed by the F-35 program office on the
fighter effort. That briefing, hewrote, covered “ projected cost growth in Pratt & Whitney's
F135 engines.” The new primary engine cost expectations “are outside the bounds of
Selected Acquisition Report projections, and | am concerned about continued cost growthin
the F135,” Carter wrote.

Industry sources say the primary engine effort is nearly $2 billion over budget.

The special acquisition team, Carter has directed, should work with the F-35 joint program
office to “understand the F135 cost structure, cost drivers, and current baseline cost/price
track,” according to the memo.

The team also should “identify focus areas that adversely impact engine affordability
projections,” according to the document. It also should describe possible cost-reduction
options.

Further, Carter has directed the JAT to work with the F-35 program office to develop a
“reasonablecost” for theprogram’ slow-rateinitial production 1V phase. Itswork with the -
35 program office also should include devel oping a new cost projection for the 2009 SAR
round, which informs |awmakers of Pentagon weapon programs that are dramatically over
budget.

8 Bill Sweetman, “Government Sends F135 Tiger Team Into Pratt & Whitney,” Aerospace Daily & Defense Report,
September 8, 2009: 3.
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“We are looking forward to the opportunity to host the Joint Assessment Team, and show
them the results of our cost reduction efforts over these last months,” Pratt & Whitney
spokesperson Erin Dick said. “We are confident we can provide the team alevel of detail
that will reinforce our cost commitment to the Joint Program Office. Pratt & Whitney has
developed a plan to reduce the production cost of the F135 propulsion system. We have
taken very aggressive steps to make this happen, and we have made progress.

“We will demonstrate to the JAT that the learned out cost targets for the F135 engine and
RollsRoyce STOVL Lift System areachievable,” Dick said. “Wewill providethem all the
information they need to understand the progress we are making with respect to F135
propulsion cost and our continued way ahead. With the Pratt & Whitney F119, currently
powering the F-22, we were ableto achieve a 30 percent cost reduction from devel oppment to
production, and we are applying the samelessons|earned on the F135 and are on the path to
achieve similar cost savings.” ...

The team must examine the F-35 joint program office, F-135 prime contractor Pratt &
Whitney, and the primary power plant’smajor suppliers, according to the memo. The JAT
must visit the F-35 program office and Pratt by Sept. 14. Carter has ingructed the team to
deliver preliminary findings by Oct. 9 to the Pentagon’s director or portfolio systems
acquisition, and the Navy and Air Force acquisition executives.

The AT&L chief wantsthe special team to assess F135 manufacturing issues.

He directs it to “assess wrap-rates, scrap rates, quality and plans to transition from
development to production rates,” aswell as*“thelearning curve and compare F119 vs. F135
processes.”

The F119, also developed by Pratt & Whitney, powers the U.S. Air Force' s F-22 fleet.

Carter a so wantsdata on Pratt’ smanagement of F135 subcontractors, instructingtheteamto
“assess subcontractor cost management and subcontractor technical oversight.”

The memo aso ordersalook at F135 business strategies. Carter wantsthe JAT to examine
the following: “overhead rate challenges, breakout parts strategies (mainly an activity
looking at Rolls Royce), contract structureand incentives, fees (including profit and material
handling) and devel opment of alternative component suppliers.”®

Pratt and Whitney Offer to Reduce F135 Engine Cost
A September 10, 2009, press report states:

Responding to competitive pressurefrom arival engine manufacturing team, theproducer of
themain enginefor the Defense Department’ snewest fighter jet will al so offer the Pentagon
a better deal.

Connecticut-based Pratt & Whitney [UTX], devel oper of the F135 enginefor thenew F-35
Joint Strike Fighter, is preparing a counter-offer to a proposal from General Electric [GE]
and partner Rolls-Royce that would provide the government with afirm, fixed pricefor its
F136 engine. The GE-Rollsteam madeits offer, which would replace atraditional cost-plus

8 John T. Bennett, “Team Must Complete F135 Engine Review by Nov. 20,” DefenseNews.com, September 9, 2009.
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arrangement in which the government takes on morefinancial risk, to Pentagon officialslast
week ...

A Pratt spokeswoman said yesterday that the company will offer its own fixed-pricedeal in
response to itsrival’s new proposal.

“GE recently offered an unsolicited firm fixed price on their alternateengine,” Erin Dick told
Defense Daily. “We have worked very aggressively to reduce our costsfor the F135 engine
and have made progress. Our upcoming ... proposal reflects confidencein our cost reduction
strategy and significantly lowers the risk to the government. The proposal will provide
protection to the government from cost increases and safeguard against engine cost growth.”

Dick added that the offer will befor afixed-price contract beginning with thefourthlow-rate
initial production lot. She declined to specify the new cost structure....

Heinz's office declined to comment on Pratt’s pending offer.®°
A September 16, 2009, press report states:

Pratt & Whitney [UTX] yesterday submitted a proposal to the Pentagon that would savethe
department at least 10 percent on the cost of future F135 enginesthe company is building for
the military’ s newest fighter jet, company officials said.

“If there are cost overruns or unexpected price changes, we will absorb that up to a certain
point,” Bill Begert, the company’s head of business devel opment, told reporters at the Air
Force Association’ sannual conference at National Harbor.

Pratt’ sproposal would take effect beginning with thefourth low-rateinitial productionlot of
engines for the F-35 Joint Strike Fighter.

Begert said the new proposal, like Pratt’ s existing deal on thework, isa cost-plus contract.
He said the company had offered the government afixed-pricedeal over the summer but that
their offer was rejected, likely because “they get visibility into the cost structure...under
cost-plus that they may not under fixed price.”

“We're trying to get as close to a fixed-priced contract as the government is comfortable
with,” headded. “1 think they are comfortabl e with the strategy they have...What wewanted
to do was honor that, stay with that, but assume some more risk.”

The fourth batch of LRIP includes 20 of the conventional takeoff and landing (CTOL)
variant and 17 short take-off/vertical landing (STOVL) aircraft that will be flown by the
Marine Corps.

The STOVL variant includes a lift fan built by Rolls-Royce. The aircraft has encountered
developmental challenges, with itsflight test schedul e experiencing multipleddaysthisyear.

Rollshas also teamed with General Electric [GE] to devel op the alternate F136 engine that
has been funded by Congress for several years but singled out by President Obama as a
prime example of wasteful government spending. The Rolls-GE team earlier this month
offered the Pentagon a fixed-price contract for its engine.

% MarinaMalenic, “ Pratt Prepares To Counter GE Fixed-Price Gambit On F-35 Engine,” Defense Daily, September
10, 2009: 6-7.
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Jean Lydon-Rodgers, president of the GE Rolls-Royce Fighter Engine Team, said that offer
has already changed Pratt’ s behavior by prompting the company to offer abetter priceonits
engine.

“We reaready seeing the benefits of competition,” Lydon-Rodgerstold DefenseDailyinan
interview yesterday. “1 think it’ s clear that behavior changesasaresult of that competition.”

Sheadded that GE executives continueto meet with Pentagon official sto discusstheir offer.

Meanwhile, Pratt officialssaid yesterday that an anomaly discovered during stresstesting of
theF135 on Friday isstill under investigation. Begert said theworst-case scenariowould be
discovery of a durability problem but that foreign object damage or a defective component
could also be to blame for the problems.®*

F135 Engine Damaged in Test on September 11, 2009
A September 13, 2009, press report states:

United Technologies Corp (UTX.N) on Sunday said theforward section of the F135 engine
it builds for the Lockheed Martin Corp (LMT.N) F-35 fighter jet was damaged during a
qualification test on Friday.

Pratt & Whitney, the United Technologies unit doing the work, said an investigation was
ongoing and it wasworking closaly with Lockheed and the Pentagon’ s F-35 program office
to find the root cause of the problem and resolve the issue.

Pratt spokeswoman Erin Dick said the issue was not expected to affect the F-35 flight test
schedule since those aircraft are powered by thefirst generation of the F135 engine, which
has been fully tested, while the damage occurred to a second generation of the engine that
was still being tested.

The company said the engine would be taken off thetest line, but the F-35 program office
estimated it would take five days to determine root cause and any corrective action....

Pratt said the incident occurred during a qualification test on an F135 engine built for the
conventional takeoff and landing version of the fighter to be flown by the Air Force.

It said there was no damageto the turbine section of the engine, which wasredesigned after
problems two years ago.

SPARKS OUT THE TAIL PIPE
A company program expert said theincident occurred on Friday evening, during thefifth of
11 hours of planned testing of the engine under supersonic conditions, when the engine

began producing “ sparks out the tail pipe.”

He said the damage was mostly to the first and second fan blades, and the engine continued
to run and produce thrust.

% MarinaMalenic, “ Pratt Offers To Trim F135 Costs,” Defense Daily, September 16, 2009; 1.
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Pratt had completed about 95 percent of the qualification test when the incident occurred,
and the enginehad run through 2,455 cycles, an amount equal to eight years of operation, he
said, adding, “This engine was pushed very, very hard.”

It was not immediately clear if the incident occurred because the engine ingested some
foreign object, such asanut or bolt from testing equipment, or if the damage resulted from
some manufacturing defect or astructural issuetriggered by the supersonic conditions, said
the program expert.

To fix the damaged engine, the company would have to make some “very specific targeted
hardware replacements,” but not a significant overhaul of the entire engine, the expert said.

Dick said the company wanted to disclose incident as quickly as possible, especially given
the ongoing debate over funding for thealternate GE-Rollsengine. “Werecognizethat thisis
aheated discussion. Wewanted to make surethat we got theright information out asquickly
aspossible” shesaid.

Dick said Pratt had had relatively few incidents during the development of the new F135
engine, partly because it was based on the Pratt F119 engine that powers the F-22 fighter
jet....

Dick said this incident showed that having a single engine did not make the F-35 more
susceptibleto a fleetwide grounding. The program office had not ordered any hold on flight
testing because the engines powering thetest aircraft were from an earlier generation, while
thisincident occurred with a “ second-generation” engine, or later model.

“If you have something that impacts one generation, you still have the other previous
generationsthat have been proven,” she said, calling the chance of afleetwidegrounding that
would affect all generations “almost nil.” [

A September 14, 2009, press report states:

A problem with the F135 engine built by United Technologies Corp (UTX.N) for the F-35
fighter should not delay the prograny’ sflight test schedule, asenior program official said on
Monday.

Air ForceMajor General C.D. Moore, the program’ sdeputy executive officer, told reporters
on Monday that heremained confident that the $300 billion Lockheed Martin Corp (LMT.N)
program could meet its cost and schedul e targets.

Pratt & Whitney, a United Technologies unit, on Sunday said part of an F135 engine was
damaged during testing on Friday, and work was underway to determine the cause.

Moore said he was optimistic about resolving the issue because an earlier version of the
engine had already passed the certification testing. “I'm not losing deep over it,” he told
Reuters after the news conference.

Moore declined comment when asked if the event could spur additional support for an
alternate engine being devel oped by Genera Electric Co (GE.N) and Britain’ sRolls-Royce
Group PLC (RR.L), which the Obama administration has targeted for cuts.

The Pentagon has long advocated halting the alternate engine program—uwhich Congress
initiated and has funded for years despite White House opposition—and proceeding with a
singleengine. Many other weapons programs had been successful with oneengine, hesaid.

Congressional Research Service 43



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

But Moore conceded the timing of the engine incident was unfortunate. “ This could be a
nonissue, but it’s the political implications that go with it,” he said.

Defense Secretary Robert Gates last month threw his support behind the F-35 program and
said the most high-risk issues facing the fighter were behind it, but congressiona aides
seized on the latest Pratt engine problem as evidence that moreissues could arise.

Pratt aready had toredesign part of the engine after a problem arose during testing in 2007,
an effort that added hundreds of millions to program costs and delayed flight tests of the
short takeoff, vertical landing (STOVL) variant....

A high-level Pentagon team visited the Pratt factory last week to study an expected surgein
projected costs for the engine, but Pratt officials said the visit went well.

William Begert, vice president of business devel opment for the company, said Pratt was
working tolower longer-term coststhrough engineering and manufacturing improvements.

He said a big part of the $1.9 billion in the program’ s cost growth had been due to factors
beyond Pratt’s control, including foreign exchange fluctuations on the lift fan, which is
produced by Rolls-Royce for both engine teams.

Several hundred million dollars more stemmed from engineering changes needed to add
power to the engine after the airplane grew heavier, he said.

Begert said the engine damaged during test was arriving at another Pratt facility in
Connecticut this week, and officials should have a good idea pretty quickly what went
wrong.

He said hewould be surprised if the problem turned out to be adesign issue since an earlier
version of the engine had passed testing and was now being used in flight tests. “Thisis
unlike the third blade problem” of 2007, he said.

More likely, he said, it was a one-off manufacturing defect.*

A September 15, 20009, press report states:

A Pratt & Whitney F135 engine for the F-35 Joint Strike Fighter has been damaged during
qualification ground testing.

The news comes as the Pentagon scrutinizes the F135's costs and Congress prepares to
decide the future of the General Electric/Rolls-Royce F136 aternate engine....

The conventional takeoff and landing F135 was 2,455 cycles into a 2,600-cycle durability
test leading toinitial service rel ease when “ sparks were noticed coming out of the jet pipe,”
says a Pratt & Whitney program expert. The engine was still running and capable of
producing thrust when it was shut down.

Inspection reveal ed tip damage to a“handful” of blades on the first and second fan stages,
which are integrally bladed rotors (IBR). Downstream damage was confined to the
compressor. There was no visible damage to the combustor and turbine.

2 Andrea Shalal-Esa, “Engine Issue Should Not Delay U.S. F-35 Flight Tests (Update 2),” Reuters.com, September 14,

2009.
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Pratt is working to identify the root cause, which could be foreign object damage from
something outside the engine, or “domestic object damage”’ from something failing inside
the engine, perhaps due to a manufacturing defect or durability issue.

The F135 was five hoursinto an 11-hour supersonic high-cycle fatigue test and was “being
pushed very hard” through a sequence of throttle transients designed to excite blade
vibration. For this test, the inlet-plenum hardware on the test stand had recently been
changed to run at supersonic conditions.

Pratt saysinspection of theinlet hardwareis under way, but no missing pieces such asbolts
or seals have yet been found. The engine is being torn down. “There is something at the
bottom of the engine [between the fan and compressor] that we want to retrieve,” the

program expert says.

Asfor the effect tothe F-35 program, the expert saysthe Joint Program Officeis estimating
it will take Pratt five daysto identify the root cause and the corrective action.

If it isadurability issue, the expert saysthereis plenty of timeto design and retrofit afix as
the test engine had accumulated the equivalent of eight yearsin service when the damage
occurred.

Pratt al so says there should be no effect on F-35 flight-testing, asthe engine that failed has
the “second-generation” 1BR fan, which is lighter. The flight-test engines have the first-
generation fan, which has already undergone durability testing, the company says. Thereis
no halt to flight-testing or engine ground testing, Pratt says.

Two other second-generation engines are in ground test and are being examined. The
damaged engine should be repairabl e to compl ete qualification testing, the expert says. The
fan will haveto bereplaced, but damageto the compressor bladesisblendable and therest of
the turbomachinery looks undamaged.*

Another September 15, 2009, press report states:

A mishap during a test of a Pratt & Whitney engine could increase pressure on the
adminigration to keep developing an aternate engine for the F-35 Joint Strike Fighter,
lawmakers and military analysts said Monday.

President Obama has pushed to cancel therival engine, made by General Electric and Rolls-
Royce, saying it was an example of the wasteful duplication he wantsto eliminate.

But several Congressional leaders contend that competition could produce better enginesand
cost savings for the single-engine F-35, the Pentagon’ s most expensive weapons program.
And thetesting mishap late Friday, which damaged an engine, seemslikey tointensify that
dispute as Congress completes work on amilitary spending bill later this month.

Pratt & Whitney, a unit of United Technologies, said on Monday that it was till trying to
determine what had caused the engineto spew sparksin the middle of alengthy test, and it
was not clear yet how serious the problem was.

% Graham Warwick, “F135 Engine Damaged In Ground Tests,” Aerospace Daily & Defense Report, September 15,
2009. A very similar version of this article was published on September 14, 2009, as Graham Warwick, “F135 Engine
Damaged In Ground Tests,” AviationWeek.com, September 14, 2009.
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But Pentagon officialsalso recently criticized the company for morethan $1 billion in cost
overruns, and that hashel ped feed the debate over whether it should rely on onesupplier for
such acritical program.

The Pentagon and at least eight countries are expected to eventually spend more than $1
trillion to buy and maintain more than 5,000 of the planes, devel oped by L ockheed Martin
and intended to strike ground targets aswel | asfight other planes. The engine contractsalone
could be worth more than $100 billion, and Congress has long insisted that the Pentagon
hold annual competitions for the contracts by 2015....

Jacques S. Gander, who was the top Pentagon acquisition official under President Bill
Clinton, said the F-16 [engine] competition, often referred to the great engine war, offered
“an incredible analogy” that could be repeated with the F-35.

Besideslong-term savings, he said, the competition could encourageinnovation and produce
more reliable engines.

But Geoff Morrell, a Pentagon spokesman, said on Monday that it would cost an additional
$2 billion to $3 billion to finish devel oping the G.E. and Rolls-Royce engineand buy enough
early versions to put it on the same footing asthe Pratt & Whitney version.

Ashton B. Carter, who isthe Pentagon’ stop acquisition official, said last week that he was
also“very concerned” about some of Pratt & Whitney’ s problemsand was monitoring them
closely.

But, he said, “a second engine could encounter the same kind of problems as the first
engine.” He also said that given the start-up and other costs, recent Pentagon studies do not
show that having asecond engine“will, in fact, predictably deliver savings compared to one
engine.”

Even though the Obama adminigration has said it intends to increase competition in
Pentagon contracting, Mr. Carter added: “Competition doesn't mean buying two of
everything.”...

Still, dl the controversy seems likely to bring down the costs no matter what Congress
decides. Totry to save their project, G.E. and Rolls-Royce recently offered to devel op the
rest of their engine under a fixed-price contract insgead of the current one in which the
Pentagon covers any cost increases.

And Pratt & Whitney has said it would make a new contract offer to the Pentagon under
which it would also absorb cost increases. William J. Begert, the company’ s vice president
for business development, said it also had been investing its own money to improve its
production process and lower the cost of the engine.®*

A September 18, 2009, press report states:
According to a DOD information paper on the incident—dated Sept. 14—an inspection

revealed “significant damage to the fan and compressor” of the engine. The engine is
“irreparable,” according to a congressional source.*

9 Christopher Drew, “Mishap Raises Questions About Pratt & Whitney F-35 Engine,” New York Times, September 15,
2000.

% Jason Simpson, “GE: No Way Forward In F136 Devel opment Without FY-10 Funding,” Insidethe Air Force,
(continued...)
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A September 19, 20009, press report states:

Pratt & Whitney said on Friday [ September 18, 2009] that aworn metal fitting appeared to
have caused arecent mishap with an F-35 test engine, and it said the problem could be fixed
with minor changes...

Officialsat Pratt & Whitney, which isbased in East Hartford, Conn., said on Friday that they
believed that the defective part—a thin metal tube, or bushing, that holds two parts
together—degraded over time.

That created an aerodynamic disturbance that damaged thetip of afan blade, they said. They
added that two changes—inspecting the bushings more often and clipping off the edgeof the
blade—could keep the problem from recurring.*

A September 21, 2009, press report states:

Pratt & Whitney saysthe*probable cause” of fan-blade damage during ground testing of the
F135 engine for the F-35 Joint Strike Fighter was a worn bushing—a part in the fan inlet
case—causing an aerodynamic disturbance that led to a piece of thetip of afirst-stage fan
blade breaking off.

A “minor modification” will beincorporatedimmediately in all initial servicerelease (ISR)
production engines“with little or no impact on cost and schedule,” the company said during
ateleconference Sept. 18. Thebladetipswill be clipped off at their trailing edgesto remove
the area susceptible to damage, a solution Pratt describes as“ standard industry practice’....

Blade damage occurred 2,455 cyclesinto a2,600-cycle durability test—at the equivalent of
eight years of in-service operation—and 5 hours into an 11-hour supersonic high-cycle
fatiguetest designed to excite vibration of thefan bladesviathrottletrans ents. Tear-down of
the enginerevealed all of the bushings were degraded.

ThelSR enginefor production F-35shaslighter “ second-generation” integrally bladed rotors
in the two-stage fan. F135s powering flight-test aircraft have a first-generation fan that has

already passed durability testing, Pratt says. The F-35 Joint Program Office and Lockheed
Martin have previously said no effect to flight testing was expected.”’

Recent Developments Concerning F136 Engine

General Electric/Rolls-Royce Offer for F136 Fixed-Price Contract
A September 1, 2009, press report states:

(...continued)
September 18, 2009.
% Chri stopher Drew, “Maker Of F-35 Engine Traces Problem To A Tube,” New York Times, September 19, 2009: B2.

97 Graham Warwick, “ Pratt Identifies Probable Cause Of F135 Failure, Aerospace Daily & Defense Report, September
21, 2009: 3. See dso Jason Simpson, “Pratt & Whitney Discovers Root Cause of F135 Test Engine Failure,” Inside the
Air Force, September 25, 2009, which presents similar information.
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General Electric and Rolls Royce Sept. 1 pitched Pentagon officials on a plan under which
the companies would sell the U.S. military F136 engines for the Joint Strike Fighter (JSF)
through afixed-price contract, Defense News has | earned.

Russ Sparks, GE Aviation’s vice president and general manager of military systems, and
other GE and Ralls brass huddled this afternoon with Shay Assad, director of the defense
procurement, acquisition policy and strategic sourcing, and Marine Corps Mgj. Gen. David
Heinz, JSF program executive officer. Assad isatop adviser to Pentagon acquisition chief
Ashton Carter.

The companies presented Assad and Heinz with what Sparks called “a new business plan”
for the F-35 alternative engine effort, under which GE and RolIswould sell themilitary more
than 100 F136 units using a fixed-price, not cost-plus, contract for delivery between 2013
and 2015....

Sparks said the proposal, which the compani es have been discussing with the F-35 program
office for several months, would pare the price tag and shift morerisk on initial production
enginesto the GE-Rollsteam.

He said cost estimates put the JSF's main engine, being developed by Pratt & Whitney,
nearly $2 billion over budget.

GE-RollsF136 official s say the fixed-price plan was hatched after theteam studied the 2009
Weapon Systems Acquisition Reform Act, which calls for more competition through the
entire life of major defense weapon programs.

“We are volunteering to the pilot program for the acquisition reform act,” Sparks said.

Part of the GE and Roalls officials pitch for using a fixed-price contract is to allow the
Pentagon “to show a greater return earlier” by inserting a new level of competition - the
lower price of the first 100 or so F136s - into the JEF engine effort.

If the GE-Rollsengineinitiativeis kept alive long enough by the Pentagon and Congress, it
isdlated to enter ahead-to-head competition with the Pratt & Whitney power plant in 2014.
The winner would be delivered to DoD in 2016.

Sparks said GE-Rolls F136 officials have concluded that the Office of the Secretary of
Defense’ s“issueisnot with building a second engine- it’ swith the current business casein
atime of other pressures on the defense budget."We're going to give them adifferent view
with a new business case based on a fixed-price contract,” Sparks said. “We are trying to
align ourselves with the desires of both the administration and the Congress.”

President Barack Obama has singled out the alternative engine program as wasteful and
unnecessary several times during public comments about finally bringing about Pentagon
purchasing reforms.

But Sparks said the president and other administration officials also have endorsed using
fixed-price contractsmore often in place of cost-plus award fee deal s, which routinely allow
contractsto rakein millions or billions above theinitial contract value when costly design
changes are made.

GE and Ralls officialshope that a switch to a fixed-price arrangement would keep alivethe
F136 program while allowing all sidesto claim victory.

“We know we can't win this fighting them,” Sparks said....
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Sparks said he could not comment on the potentia value of the proposed fixed-price deal.

He al so declined to disclose the GE-Rolls team'’ s estimate on how much such an approach
might save the government.

But he did point to the fixed-price contracts that were used in the so-called “ Great Engine
War,” a 20-year battle to provide engines for the F-16 fighter.

“The government’ sview isthe savingsthen was 20 percent,” he said. “ And some estimates
are for the size of the JSF program, over the life of the program - both the U.S. and
international fleets - the engine program could cost $100 hillion. Take 20 percent of that -
it'sabig number.”

OSD and the JSF program office have “cost targets’ for each phase of the F-35 engine
program, hesaid. Thefixed-price proposal isbased on thosetargets, and the GE official said
the F136 team is “very closg” to the Pentagon’s cost figures.

“We are proud to be as close as we are,” Sparks said. “If this doesn't convince [Pentagon
officials], I'm afraid nothing will "8

A similar September 3, 2009, press report states:

General Electric (GE) and Rolls-Royce have opened talks with U.S. defense officialson a
fixed-price contract offer for the F-35 Joint Strike Fighter (JSF) alternative F136 enginethat
they hope will be a bellwether for the government’ s acquisition reform goals by forcing a
similar reaction from incumbent F135 engine supplier Pratt & Whitney (P&W).

The contract plan, first revealed in Aviation Week, covers severa optionsincluding afixed
price offer for around 100 enginesin thelow-rateinitial production Lots5 and 6. “What we
finally offer will be led by the Pentagon,” says a GE spokesman, who adds the gambit is
designed to “force Pratt & Whitney’ s hand. We're hoping they' Il react with a fixed-price
deal of their own.”

GE and Rolls-Royce say that should P& W respond in likemanner, it will spark competition
on costsahead of thefirst Lot 7 buy originally scheduled to be openly contested between the
F135 and F136 engines. “We think this could accelerate the whole program and generate
savings well before 2016,” GE adds. Under initial acquistion plans, GE and Rolls-Royce
claimed potential savingsof up to 20 percent could befeasible, but only two yearsor so after
Lot 7 was due to be contested in 2014.

The mesetings, which took place on Sept. 1, included JSF program executive officer Marine
CorpsMaj. Gen. David Heinz, Shay Assad, director of the defense procurement, acquisition
policy and strategic sourcing, and Russ Sparks, GE Aviation's vice president and general
manager of military systems....

GE Rolls-Royce meanwhile acknowl edges that the second F136 devel opment engine, 625-
005, is being inspected in Evendale, Ohio, after ingesting atest sensor. The engine, which
had run for around eight hourswhen the incident occurred, had been “running well, and had
reached maximum speed with zero problems,” the GE spokesman says. The engine wasshut
down “when areading on one of the sensors went haywire,” he says.

% John T. Bennett, “ GE Pitches Fixed-Price Dead For Alternate JSF Engine,” DefenseNews.com, September 1, 2009.
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The engineis expected to return to test “within weeks rather than months,” and the plan is
for three devel opment enginesto be running concurrently by the end of November. Engine
004, which also shut down prematurely earlier this year after debris was found in the oil
system, isexpected to start phase 2 engine performancetestswithin weeks. Thethird engine
tojoin thetests, 006, will be used for accel erated mission testing to preparefor initial flight
release on the Lockheed Martin F-35. Production engine 041 is designated to power F-35
conventional take-off and landing test aircraft AF-1, and is due to be shipped to L ockheed
Martin in early 2010. Engines 007 and 008 are aimed at short take-off and vertical landing
(STOVL) tests, with 008 undertaking theflight qualification work. Shouldtheenginesurvive
the budget crisis, first flight of the F136-powered F-35C STOVL variant is set for 2011.%°

F136 Engine Damaged in Test on October 2, 2009
An October 8, 2009, press report states:

A Genera Electric-Ralls-Royce engine for the F-35 Joint Strike Fighter program
experienced “impact damage” during a ground test last week, according to a Pentagon
document.

GE-Rolls-Royce F136 engine official swere conducting aroutine borescopeingpection of the
second system design and devel opment test engine in the program following an Oct. 4 test
when they noticed the problem, according to a JSF program offi ce statement on the incident
provided by a congressional source.

Program office spokeswoman Cheryl Limrick confirmed thevalidity of thereport in an Oct.
8 email.

TheFighter Engine Team officialsnoticed “several” high pressureturbinerotor bladeswith
“impact damage’ and, upon further inspections, “impact damage on the leading edges of
several blades’ wasrevealed on stages 1, 2 and 3 of the low-pressure turbine rotor.

In addition, borescope inspection revealed “distress and missing materia” within two
combustor panels, the statement reads.

Theenginein question wastested “over several dayslast week” and was 75 percent through
itstest phase prior to theincident, Fighter Engine Team spokesman GeorgeMcLaren saidin
an Oct. 8 email. The engine achieved three hours of non-stop maximum power during those
tests.

“Theenginewas operating normally and therewasno sign of any problem evident tothetest
staff,” hesaid. * Following a schedul ed shutdown at the end of last week, aroutine borescope
inspection revealed minor impact damage on some turbine blades. There was no sign of
damage in the compressor or fan.”

Congress was notified of the incident late on Oct. 7, according to the source. Earlier this
week, the Senate and House Armed Services committees agreed in conference to fund the
second engine program amidst White House veto threats. Defense Secretary Robert Gates
has repeated the veto threat numerous times over the past several months.

% Guy Norris, “Alternate JSF Engine Team Puts Pressure On Prait & Whitney,” Aerospace Daily & Defense Report,
September 3, 2009: 1-2. See dso Marina Maenic and Emelie Rutherford, “ GE, Rolls-Royce Look To Align With
Acquisition Reformers In Fixed Price Engine Offer,” Defense Daily, September 3, 2009: 6.
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The Pentagon statement added that the JSF program office intends to document and assess
the F136 testing mishap. Program office officials could know thelength of timeit will take
to complete aroot cause corrective action investigation by Oct. 9, and theenginein question
has been removed from testing until the assessment is completed.

GE-Rolls-Royceofficialshaveidentified a potentia cause* and areworking to confirm that
now,” McLaren said. “We should know more in afew days.”

JSF official sexpect that theenginewill return totesting “later thisyear,” Limrick saidinher
e-mail 1%

A November 2, 2009, press report states:

General Electric Coand Rolls-Royce Group PLC said on Monday they will redesign asmall
part of the alternate F-35 fighter engine they are devel oping, after anut cameloose during
testing.

Rick Kennedy, a GE spokesman, told Reutersthe compani es expected to havethereworked
F136 engine “up and running before the end of the year.”

Hesaid theredesign involvesadiffuser that directsair into thecombustor for theengine, and
the combustor was performing as expected....

Defenseanalyst Loren Thompson, in ablog on thewebsite of hisLexington Institute, said on
Monday that the GE-Rollsenginehad “runinto problems’ and “repeated failures,” incurring
four failures during just 52 hours of testing after nine months of devel opment.

At the same stage, the Pratt & Whitney engine had undergone 700 hours of system design
and devel opment (SDD) testing with no failures, Thompson said.

GE’ sKennedy confirmed there had been four issues during 52 hours of testing, but said the
GE-Roalls team had done engine tests for two years and accumulated 800 hours on actual
hardware before the current SDD phase began.

“Thompson is comparing applesto oranges on the SDD test hours,” he said, noting that the
two teams system design and development phases were “different because of different
funding levels.”

Kennedy said the Pratt engine al so continued to experience problems after 10,000 hours of
testing. “I raise this not to challenge Pratt & Whitney’s ability, but to underscore how
difficult devel oping these enginestruly is,” he said.

He also denied that rising costs on the F-35 program were due to the aternate engine.

Thompson said continued funding for the second engine was problematic, sinceit alsoraised
the prospect for more design issues. “With several billion dollars remaining to be spent

1% 3ason Simpson, “F136 Engine Sustains Impact Damage in Test, Possible Cause IDed (Updated),”

InsdeDefense.com (DefenseAl ert — Daily News), October 8, 2009. Other press reports on the same incident include
Graham Warwick, “ Damage Discovery Halts F136 Engine Testing,” Aerospace Daily & Defense Report, October 9,

2009: 3 and MarinaMalenic, “F136 Engine Testing Suspended After Discovery of ‘ Dings and Nicks,’” Defense Daily,

October 9, 2009: 1.
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before the alternate engine joins the fleet, there is still time to rethink whether a second
engineisrealy needed,” Thompson said.’*

Operational Risk

Those supporting an alternate engine note that F-35s are to constitute the majority of future U.S.
fighters, and that using a single type of enginein all F-35s creates arisk of al F-35s being
grounded in the event of a problem with that engine. The Marine Corps grounded 106 AV-8B
Harriersin July 2000 after a faulty engine bearing was cited as the cause of a crash.'” About 18%
of the Navy’s grounding bulletins from 1997 to 2006 were due to engine issues.'® The Air Force
has experienced two system-wide fleet stand-downs due to engine issues since 1990."*

DOD officials argue that terminating the F136 alternate engine program poses little operational
risk. Past decisions to pursue alternate engines for Air Force F-15s and F-16s and Navy F-14s,
they state, were made at a time when the services were dissatisfied with the performance of
existing engines (the F100 and TF30). DOD argues that these same conditions do not exist today.

In abriefing provided to Congress in 2006, DOD’s Office of Program Analysis and Evaluation
(PA&E) stated the F135 engine was performing well. PA& E stated that the F-22's F119 engine,
from which the F135 was derived, had performed well over roughly 18,000 flight hours, and that
it would achieve 100,000 flight hours by 2009. The briefing also noted that the F-22 and the F/A-
18E/F each use a single, sole-sourced engine (the Pratt and Whitney F119 and General Electric
F414, respectively).'® Skeptics might argue that 18,000 hours of operation is ardatively a
modest foundation for making projections of the F119's future performance, compared to the 2
million hours of operational service that had accumulated on the F100 engine by 1984, when the
decision was made to divide F-16 engine production contracts between the F100 and F110.

DOD argues that advances such as computational fluid design for airflow prediction and
advanced software for prognostic health monitoring reduce the operational risks of relying on a
single engine type for an aircraft.'® Presumably, the advanced software will result in engines that
can diagnose their own condition and notify the pilot of impending failure (as opposed to
notifying pilots of a failure once it has occurred). Advanced warning of impending failures could
giveanpilot timeto land prior to failure, and allow more-efficient and cost-effective maintenance
procedures.

On August 30, 2007, and February 4, 2008, the F135 engine experienced testing failures while on
the test stand. The JSF Joint Program Office stated that the engine failures in both cases were due
to “high-cycle fatigue” resulting in the failure of a third-stage turbine blade.'™ A Navy official

testified in 2008 that the second engine failure was as a result of ongoing testing to determine the

101 Andrea Shalal-Esa, “ GE, Rolls To Redesign Part Of F-35 Engine,” Reuters.com, November 2, 2009.
192 Mark Oliva, “Pilots defend Harrier jet.” Sars and Sripes. (Pacific Edition). January 19, 2003,

103 Another 66% were due to airframe-rel ated issues. (“ JSF Engine Second Source Executive Summary,” Whitney,
Bradley, and Brown Consulting; December 2006. Side 23.)

104 1hid.
105 « JSF Alternate Engine Decision” Briefing. OSD/PA&E. February 27, 2006.
106 1hid.

197 Jason Simpson. “Davis: JSF Program Office Anticipated Early-Stage Engine Problems.” Inside the Air Force,
February 15, 2008.
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causes of thefirst failure, that Pratt and Whitney appeared confident that it understood the root
causes of the malfunctions, that a design fix was being devel oped and would be implemented
once testing was complete.’® DOD officials stated that these engine malfunctions delayed the
expected first flight of the F-35B aircraft by a month or two. The engine failures and resulting
delays may have contributed to a reported cost overrun of up to $850 million in the F135
program.’®

Ending the F136 program might lead to a reduction in the number of suppliers for F-35 engine
spare parts, potentially increasing the vulnerability of the F-35 engine spare parts supply chain to
disruptions caused by labor disagreements or natural disasters. On the other hand, maintaining a
competition between the F135 and F136 for the production of F-35 engines could reduce the
workload for individual F135 suppliers and create uncertainty for both F135 and F136 suppliers
regarding annual business volumes. One defense consulting firm stated in 2006 that
approximately 50% of each engineis procured in a competitive environment today, suggesting
that there are multiple vendors available that could create parts for each of the engines.*™ The
IDA study of 2007 examined the top F136 component suppliers and concluded that it is “unlikely
that any supplier would exit the domestic industrial base because of F136 termination.” ™

Size of F-35 Engine Production Run

The expected size of the F-35 production run can affect the potential for reaching a calculated
break-even point for an alternate engine program. Other things held equal, the smaller the F-35
production run, the less potential there might be for reaching a break-even point; the larger the F-
35 production run, the more potential there might be for reaching break-even. The size of the F-
35 production run will be influenced by both U.S. decisions on the number of F-35s to be
procured for the U.S. military, and decisions by foreign governments on the numbers of F-35s
they want to purchase for their own militaries. Such decisions can be made (and changed)
multiple times over the course of many years, during which time there could be multiple changes
in theinternational security environment and U.S. and foreign defense budgets, making it
potentially difficult to project now what the ultimate size of the F-35 production run might be.

Industrial Base

Since Pratt and Whitney and General Electric are the only two U.S. manufacturers of fighter
aircraft engines, a potential issuefor policymakersiswhat effect terminating the F136 engine
might have on General Electric’s ability to compete for future fighter aircraft engines.

General Electric has a significant share of the market for commercial aircraft engines. It also
builds and maintains F400 series engines for the Navy and Marine Corps F/A-18E/F strike
fighters and EA-18G electric attack aircraft, and supports the F110 series of engines for domestic
and international clients. The CAIG and IDA studies of 2007 noted General Electric’s strong

1%8 CONGRESSIONAL TRANSCRIPTS. Reuters. Congressional Hearings. April 9, 2008. Senate Committee on
Armed Services, Subcommittee on Airland, hearing on Fiscal Y ear 2009 Budget for Air Force and Navy Aviation
programs..

1% Tony Capaccio. “United Technol ogies F-35 Engine Over Cost Estimate.” Bloomberg.com July 21, 2008.

19 hid. Slide 22. Note: See hitp://www.wbhinc.com on Whitney, Bradley, and Brown, their corporate profile and their
clients.

DA JSF Find Report, p. 165.
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position in the commercial engine market. The CAIG study stated that General Electric produced
1,000 commercial engines in 2007, while Pratt and Whitney produced 220 commercial engines.™
The CAIG study noted that General Electric derives about 15% of its business from military
engines, while Pratt and Whitney derives about 50% of its business from military engines.™®

A key question is how sufficient General Electric’s work on engines other than the F136
(including the F400 and F110 series military engines) would be for preserving General Electric’'s
ability to design and produce fighter enginesif the F136 program were terminated. The CAIG
study of 2007 stated that about 200 General Electric military jet engineers would be unableto
transfer their skillsto General Electric’s commercial enginesif the F136 engine were terminated.

Although the IDA study of 2007 concluded that the U.S. industrial base may not be “irreparably
harmed” if the F136 engineis terminated, the study expressed reservations about DOD placing all
of itsfighter engine production with a firm that has aweak paosition in the commercial
marketplace, because afirm with ardatively small presencein the commercial marketplace
would have fewer resources that could be leveraged for use on DOD products.** As mentioned
earlier, the IDA study of 2007 examined the top F136 component suppliers and concluded that it
is“unlikely that any supplier would exit the domestic industrial base because of F136
termination.” > The IDA study concluded that, overall, the U.S. industrial base would be stronger
asaresult of an active F136 program.

One observer has argued that, in light of General Electric’s strong overall position in the aircraft
engine marketplace, participation by General Electric in the production of F-35 engines might
weaken the industrial base for fighter engines by reducing the amount of fighter engine work
going to Pratt and Whitney, which is more dependent than General Electric on military engine
work. This observer stated that, during the period 2007-2016, General Electric is expected to
produce more engines for F/A-18s than Pratt and Whitney is expected to produce for the fighter
aircraft types that use its engines (the F-15, F-16, F-22, and F-35).M°

Some of those who participated in or studied the Great Engine War argue that the competition
between General Electric and Pratt and Whitney made Pratt and Whitney and General Electric
better and “ proved invaluable to future engine development.”

Relations with Allies

A Memorandum of Understanding (MOU) between the United States and eight other countries on
the production, sustainment, and follow-on development of the JSF that was signed by the United
States on November 14, 2006, states in Section |11, regarding Scope of Work (paragraph 3.2.1.1),
that

12 OSD Cost Analysis Improvement Group Report (v6), “ F-35/JSF Alternate Engine Acquisition and Independent Cost
Analyses,” March 15, 2007, Side 44.

13 OSD Cost Analysis Improvement Group Report (v6), “ F-35/JSF Alternate Engine Acquisition and Independent Cost
Analyses,” March 15, 2007, Side 44.

14 1DA JSF Find Report, p. 169.
15 1DA JSF Find Report, p. 165.
18| oren Thompson. “ Powering JSF—One Engine Is Enough.” Lexington Institute, January 2008, pp. 14-15.

7 Maj. John Nix and M. Riley Shelnutt. “Behind the Alternate Fighter Engine Competition.” Aerospace America.
May 1984.
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The production work [of the JSF Air System] will include, but will not be limited to, the
following...

Production of the JSF Air Vehicle, including propulsion systems (both F135 and F136).1

In response to a question from CRS on whether this MOU has been superseded or changed, the
Air Force states:

The Joint Strike Fighter (JSF) System Development and Demondgration (SDD)
Memorandum of Understanding (M OU) scope of work includes devel opment of JSF primary
and alternate propulson systems which — consistent with the provisions used in all
Department of Defense devel opment, acquisition, and support MOUs—is ultimately subject
to the availability of U.S. and partner nation funds for such purposes. The PSFD MOU
provision (para 3.2.1.1.) regarding cooperative production and procurement of F135 and
F136 remainsvalid. The Department will continuetoimplement both itsJSF SDD and PSFD
MOU obligations subject to availability of U.S. and partner funds. We have engaged in
consultations with our partners on the Administration’s decision not to include F136 in its
RDT&E funding requests. The partnersare awaiting the outcome of the U.S. FY 10 defense
authorization and appropriation process, and any further consultationswith the Department
that may be required on this matter. We do not plan to amend either the JSF SDD MOU or
PSFD MOU regardless of the outcome of the U.S. FY 10 authorization and appropriation

process. ™

The UK’s top defense procurement official reportedly stated in 2006 that his country would cease
participation in the F-35 program if the F136 engine were cancelled and technol ogy transfer
issues were not resolved to the UK’s satisfaction.™ A member of the UK House of Commons
reportedly stated in 2006 that a DOD decision to end the F136 would “invariably effect future
procurement decisions, with seriously negative consequences that may not be fully appreciated on
this side of the Atlantic.” He reportedly stated that “without doubt, cancellation of the program
would play into the hands of thosein Europe who are even now all too willing to suggest the U.S.
cannot berelied on and that Britain should look instead to France and European institutions on
defense.”

Other European countries, such as the Netherlands, have firms that participate in both the F135
and F136 programs.'® As European companies secure more F-35-rdated contracts, the debate

18 Memorandum of Understanding among the Department of Defence of Australiaand the Minister of National
Defence of Canada and the Ministry of Defence of Denmark and the Ministry of Defence of the Republic of Italy and
the State Secretary of Defence of the Kingdom of the Netherlands and the Ministry of Defence of the Kingdom of
Norway and the Undersecretariat for Defense Industries on behalf of the Ministry of National Defense of the Republic
of Turkey and the Secretary of State for Defence of the United Kingdom of Great Britain and Northern Ireland and the
Secretary of Defense on behalf of the Department of Defense of the United States of America Concerning the
Production, Sustainment, and Follow-on Devel opment of the Joint Strike Fighter (Short Title— JSF PSFD MOU), p.
16. The MOU was provided to CRS on September 17, 2009, by the Air Force legidative affairs office.

19 source: Untitled information paper on JSF PSFD MOU provided to CRS by Air Force legislative liaison office,
September 21, 2009.

120 Megan Scully, “British Demand Better Access To Fighter.” National Journal’s Congress Daily AM, March 15,
2006. George Cahlink. “U.K. Procurement Chief Warns Backup Engine Dispute Threatens JSF Deal.” Defense Daily,
March 15, 2006.

12! Rodney L. Pringle, “JSF Engine Rumblings,” Military Aerospace Technology, October 8, 2006.

122 joris Janssen Lok. “Double Dutch; Pratt, Rolls Involve More Dutch Partnersin F135, F136 Programs,” Aviation
Week & Space Technology, February 11, 2008.
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within each of the partner nations over the need for the second engine might become more

complicated.

Planned Total Procurement Quantities

Another potential issuefor Congress for the F-35 program concerns the total number of F-35s to
be procured. As mentioned in the “ Background” section, planned production totals for the various
versions of the F-35 are subject to review in the Quadrennial Defense Review (QDR) that isto be

reported to Congress with the submission of the proposed FY 2011 defense budget in February

2010. A June 3, 2009, press report states:

Air Force Chief of Staff Norton Schwartz today signaled that the service' s requirement for
1,763 F-35 Joint Strike Fightersis being examined during the comprehensive Quadrennial
Defense Review now under way. Whether the Air Force ultimately buys more or fewer F-
35sthan planned depends on that review of military capabilities and requirements, thefour-
star general told the House Defense Appropriations Subcommittee. Indeed, the Air Force's
plan to field atotal of 2,250 fighters, both old and new, is aso under review, according to
Schwartz.

“It could end up being less,” he said, adding, “if that's the case, we will till have a
predominately F-35" force. Still, Schwartz said he expects to have “well over” 1,500 F-
35812

Some observers, noting potential limits on future U.S. defense budgets, potential changesin
adversary capabilities, and competing defense-spending priorities, have suggested reducing
planned total procurement quantities for the F-35. A September 2009 report on future Air Force

strategy, force structure, and procurement by the Center for Strategic and Budgetary Assessments
(CSBA), for example, states that the

most significant finding in measuring current plans against future chalengesisthat the Air
Force is building a “middle-weight” force structure that is much too sophisticated and
expensivefor relatively low-end or irregular conflicts, while s multaneoudly lacking needed
capabilitiesand capacitiesto address challenges at the high-end of the military competition.
By way of example, the F-35 Lightning Il — by far the Service's most expensive
modernization effort —representsaclassic“middle” capability that lackscritical performance
characteristics (e.g., range) needed to meet high-end challenges, whileit is over-specified
and overpriced for low-end challenges....

Given therange of future operational chalenges outlined in [thisreport], emerging threats
employing anti-access/area-denial capabilities will likely force an evolution away from
massed operations involving short-range, multi-role fighter-bombers[i.e., strike fighters).
Indeed, at some point over thenext two decades, short-range, non-stealthy strikeaircraft will
likely have lost any meaningful deterrent and operational value as anti-access/area denial
systems proliferate. They will also face major limitations in both irregular warfare and
operations againg nucl ear-armed regional adversariesdueto theincreasing threat toforward
air bases and the proliferation of modern air defenses. At the same time, such systems will
remain over-designed —and far too expensiveto operate—for low-end threats.... Stealthy air
superiority craft — even those with relatively short range, such as the F-22 — may retain

123« Ajr Force Need For F-35s Under Review,” National Journal’s CongressDailyPM, June 3, 2009.
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significant utility over the next twenty years, however, particularly in the near term, given
the proliferation of sophisticated Russian[-made] air defense systems.

On the other hand, there is a strong case for reducing total F-35A procurement. The Air
Force should consider cutting its planned buy [of F-35As] to free up resources for other
high-priority procurements. Reducing the Air Force plan to buy 1,763 F-35Asthrough 2034
by just over half, to 858 F-35As, and increasing the [annual F-35A] procurement rateto end
[F-35A procurement] in 2020 would be a prudent alternative. This would provide 540
combat-coded F-35As on theramp, or thirty squadrons of F-355,] by 2021[, which would
be] in timeto allow the Air Force budget to absorb other program ramp upg,] like NGB [the
next-generation bomber].*#*

Subsequent to writing this report, the author, Thomas Ehrhard, left CSBA to become a special
assistant to Air Force Chief of Staff General Norton Schwartz.

An October 31, 2009, press report states:

Rising costs, changing threatsand rival aircraft—manned and unmanned—could cut nearly
in half the number of F-35 Joint Strike Fighters that ultimatey are built, a Dutch defense
anayst said in areport to the Dutch parliament. And if fewer planes are built, the price for
each, already $100 million or more, will undoubtedly increase, anayst Johan Boeder warned.

A “likely estimate” is that 2,500 F-35s eventually will be built, Boeder wrote in areport
delivered to Dutch lawmakers in September. The Netherlands, one of nine countries
financing the devel opment of the F-35, was expected to buy 85 planes, but may cut that to
57, Boeder said.

If hisoverall forecast iscorrect, thenumber of F-35s built would be far fewer than the 4,500
or morethat F-35-maker Lockheed Martin said it expectstosell. TheU.S. military haseven
predicted that the market for F-35s could reach 6,000.

Lockheed dismisses Boeder’s forecast, saying that the company anticipates no drop in
demand for F-35s.

“F-35 quantitieshave held steady for most of thedecade,” L ockheed spokesman ChrisGelsdl
said. “Year after year, the program has received strong political and budgetary support.”

Geisal said that “if F-35 numbers change, it is more likely that they will increase’ than
decrease. That’s because hundreds of current fighters are approaching retirement age, and
nations beyond the nine countriesthat are F-35 partnersare expressing interest in buyingthe
aircraft, he said.

But U.S. defenseanalyst Barry Watts agreed that, ultimately, it islikely that only half of the
planned F-35s will be built.

Watts, of the Washington-based Center for Strategic and Budgetary Assessments, said
history isagaing the F-35. In thefour stedthy aircraft programsthat preceded the F-35, the

124 Thomas P. Ehrhard, An Air Force Srategy for the Long Haul, Washington, Center for Strategic and Budgetary
Assessments, 2009, pp. xii and xiv. The report was rel eased on September 17, 2009, according to CSBA’ s website, and
isavailable online at http://www.csbaonline.org/4Publications/PubLibrary/R.20090917.An_Air_Force_Strat/
R.20090917.An_Air_Force_Strat.pdf.
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U.S. military declared a need for 2,378 planes, but ultimately bought only 267. Those
programs were the F-117, A-12, B-2 and F-22.

Current plans call for the U.S. military to buy 2,443 F-35s, “but if history is any guide, |
would not hold my breath waiting” for that many purchases to be completed. “1 think the
number isgoingto beabout half of that,” said Watts, whoisaretired Air Force combat pilot
and former chief of the Pentagon’ s Office of Program Analysis and Evaluation.

Watts said he expectsthe Air Forceto buy 800 to 1,000 F-35sinstead of the 1,763 in current
service plans. The Air Force can get by with fewer F-35s because it has decided to keep its
A-10sand F-15Esin service.

AndtheNavy islikely to reconsider its F-35 buys because the plane does not have adeguate
range to permit U.S. aircraft carriers to operate outside the range of area denia weapons
being developed by China and other nations, Watts said.

Unmanned carrier-based aircraft are expected to offer the Navy much greater range, he said.

Geisal, Lockheed' s spokesman, said that the U.S. till intends to buy 2,443 F-35s, Britain
plans to buy 138 and the seven other nations participating in the F-35 program plan to buy
about 700. “ Thereare noindicationsfrom any of the partner countriesthat they aregoingto
trim back,” he said.

In addition to those 3,281, Lockheed expectsto sell F-35sto Israel, Japan, South Koreaand
other customers. The total “could reach 4,500 or more,” Gelsdl said.

But Boeder, the Dutch analyst, said the U.S. commitment to the F-35 is already eroding.

Originally, the U.S. planned to buy 2,978 F-35s, but by 2005 had cut that number by more
than 500. Since then, even lower numbers have been suggested. In 2007, Boeder said, the
U.S. pushed acquidtion of 515 F-35s far into the future—to between 2028 and 2035—to
easefunding problems. But Boeder said that move rai ses questions about whether the planes
will ever be bought.**®

Potential for Further Cost Increases and Schedule Slippage

Another potential issue for Congress for the F-35 program concerns the potential for further cost
increases and schedule slippages in the program, particularly following internal DOD reviews of
the program that show a potential for further cost increases and schedule slippages. Some
observers are concerned that additional cost growth on the F-35 program might be large enough
to trigger what is known as a Nunn-McCurdy cost breach, which is an event that DOD would
need to report to Congress, and which would trigger certain actions.

DOD appears to be considering proactive steps to maintain schedule, according to a November
24, 2009, press report:

125 William Matthews, “F-35 Total May Be Cut In Half, Report Says,” NavyTimes.com, October 31, 2009. The Dutch
report discussed in the article is Johan Boeder, Market Analysis JS-, How Many JSF' s Will Be Produced?, Report
prepared for members of Dutch Parliament September 2009, Kesteren, The Netherlands, 2009, 136 pp. Thereport is
available online at http://new.i soshop.com/dae/dag/arti cl es’communi ques/JSF_ MARKETANALY SIS_JOBO.pdf.
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U.S. defense officials might swell the F-35 fighter test fleet to avoid schedule dlipsforecast
by DoD analysts, Pentagon acquisition chief Ashton Carter said.

Buying additional F-35s for testing is one option Pentagon brass are mulling as part of a
months-long effort to fashion amanagement plan for the Lightning I fighter program, Carter
told a group of reporterstoday at the Pentagon.

Whatever the revised plan looks like, Carter said, he expects prime contractor Lockheed
Martin to help DoD pay any additional costs that might be spawned.

Pentagon officials “don't want to be in a situation where the government bears the cost of
scheduledipsinaprogramall by itself,” Carter said. “It'sreasonablethat risk in aprogram
... be shared equitably.”

A Pentagon joint estimate team's annual review of the tri-service, international fighter
program forecast cost growth and delays. Carter has been meeting with Pentagon and
industry officials involved in the program, as well as those reviewing its performance and
likely cost and schedul e paths, for several weeks. He chaired aweekend meeting Nov. 21-22.

Buying more planesfor flight tests means* one can conduct the necessary string of testsina
more compressed time,” Carter said.

Under current program plans, “we have acertain number of aircraft that we have all ocated to
theflight test program, and then thereisa certain amount of testing that needsto get done,”
the acquisition, technology and logistics chief said. “So, it's how much testing can each
aircraft do times the number of aircraft, and that determines the duration of the flight test
program.”

Carter said he has made “no final decisions yet” about how Pentagon officials will tinker
with the program to avoid the estimating team's downbeat forecasts. He anticipates the new
F-35 strategy will bein put in place over the next few weeks as Pentagon officialsfinalize
the 2011 defense budget plan.

Defense Secretary Robert Gates made the Joint Strike Fighter the centerpiece of the future
U.S. tactical fighter fleet about seven months ago when he halted F-22 production and
ordered more F-35s.

In consecutive annual program assessments, the Cost Assessment and Program Evaluation
(CAPE) office estimate team has found the program needs billions more in funding and
couldface up totwo yearsin additional delays. One estimate said $16 billion moreisneeded
to avoid major trouble and predicted two years of possible delays.

Pentagon officials have declined to discuss those figures, but they have said any F-35 cost
increases would not be enough to trigger federal provisionsrequiring Pentagon officialsto
end or significantly revamp programs that exceed specific cost caps.

The CAPE team's cost and schedul e forecasts - based in part on historical examples of how
DoD fared on similar efforts - differ vastly from that foreseen by F-35 military and industry
program managers. Carter called the CAPE estimates“very credible,” even noting its 2008
program assessment predicted things for 2009 that would later transpire.

Carter said heis*“trying to dig down and understand” thelist of factorsthat contributetothe
different views of the effort'sfuture performance. Ultimately, hesaid, hewould liketo“end
up somewhere in between” the two projections.
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Whilethe new strategy isnot yet compl ete, the onething this Pentagon leader ship team will
not do, Carter said, is“just lay in moremoney.” Officialsinstead are “trying to get the best
management” plan, he said.

Simply throwing money at the program without implementing new “management tools,” he
said, “is not responsible management.”

Carter said he is emphasizing the need to build into the Pentagon's 2011 budget plan
“realistic’ F-35 cost and schedul e projections for the next few years.

During the weekend meeting, which he called “ constructive,” Carter said he discussed with
top Lockheed executives the need for a“realistic plan” and that he wantsto see them show
“a commitment to that plan.” He also told them “that we need to address affordability,”
noting that “isthe No. 1 thing Secretary Gates has stressed about JSF.”

Hesaid healsotold Lockheed official sto show how recent productivity enhancementsinthe
Fort Worth, Texas, plant where the F-35 is built could be reflected in the fighter jet's price.

Carter said that despite a recent spate of troubling devel opments, he sees “a lot of good
things going on with the [F-35] program.”

The bottom line, he said, is “we need to know where we're headed, and we need to be
disciplined.”

Meantime, Carter said, Air Force and DoD officials continue fielding and assessing
guestions, comments and concerns from the industry teams - Boeing and a Northrop
Grumman-EADS partnership - expected to compete for a$35 billion aeria tanker contract.

A draft request for proposals was released for that competition in September, and the
department had set alate-November goal for getting out afinal request for proposals (RfP).

Carter said he cannot predict whether the fina solicitation will be out by month's end or
whether it will dipinto December. Hesaid Air Force and Pentagon officialsaremoving very
carefully to address the questions and comments from the likely competitors.

He said they will release the RfP “as soon aswe can.”

Additionally, the weapons-buying chief touched on the size of future U.S. defense budgets,
saying “we are entering a period of no double-digit [annual] growth.” That places even
greater importance on “managing programs,” Carter said. “We just can't watch or oversee
them.” [J

A November 23, 2009, press report stated:

Pentagon acquisition chief Ashton Carter said today he expects the Defense Department to
settle on cost and schedule projections for the Joint Strike Fighter program that fall
somewherein between estimates advanced by the program officeand DOD’ s Joint Estimate
Team (JET).

Instead of picking one of the estimates and programming funding accordingly, DOD will aim
to managethe program differently and mitigate cost driversto achieve abetter outcomethan
the JET projection, which isthehigher of thetwo estimates, Carter said. The JET isleadbya
team from DOD’ s office of cost assessment and program evaluation (CAPE).
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The Pentagon could better manage the program by adding aircraft to the flight test program
to ensuretheneeded tests can be conducted in amore compressed period of time, Carter told
reporters. Another improvement, henoted, would invol ve accel erating work on software by
adding moreworkersand shifts. However, DOD hasnot yet finalized decisionson the steps
that will be taken.

Theddivery of aircraft from the production lineto the test program isanother key issue, as
isthe* cost performance” of the engine, Carter said. Decisions due from countriesinvolved
in the JSF program could al so impact the program but are beyond DOD’ s control, he noted.

Carter declined to comment on the specifics of the two different JSF estimates and said he
could not say wherein between thetwo DOD will end up. But he stressed that the Pentagon
must be “realistic” about JSF cost and schedul e issues.

Compared to prior estimates, thelatest JET assessmentstell a“ substantially similar story” of
cost and schedule growth, he said.

InsdeDefense.com first reported on Oct. 22 that the JET this summer had reaffirmed its
2008 findings that the F-35 program required additional time and money. In September
2008, the JSF JET asserted that the program required $15 billion more through fiscal year
2015—$16.6 hillion if DOD funded an dternative engine—and two additional years to
develop.

Carter said he met with defense official sto discussthe program this past weekend. Saturday
meetings involved government officials, he noted, while the leadership from Lockheed
Martin, the prime contractor for JSF, participated in discussions on Sunday. The meetings
with Lockheed |eaders were cordial, constructive and professional, Carter said.

In the next few weeks, DOD will decide how to handle the JSF program in the FY-11
budget, he said, with research and devel opment as well as procurement funding assured in
FY-11 and beyond. Money can be shifted as needed with the consent of Congress, he said,
noting outyear projections must be made based on themost realistic plan possible. That plan
will be reassessed annually as part of the budget process.

The Pentagon needs to arrive at an “80 percent” solution and continue to manage the
program intensively, Carter said, adding that risk must be shared fairly between DOD and
Lockheed.*

A November 6, 2009, press report stated:

Defense Secretary Robert Gatestoday will scrutinizethe Joint Strike Fighter program and a
new Pentagon cost estimate that suggests significantly more time and money may be
required to devel op the F-35, raising questions about the aff ordability of the current program
of record as the Defense Department girds for an era of fiscal belt-tightening.

The meeting will provide Gates, along with the Pentagon’ stop brassand civilian leaders, a
first look at the findings of the closely held Joint Strike Fighter Joint Etimate Team (JET)
assessment—first reported by InsideDefense.com on Oct. 22—which concluded that billions

128 Christopher J. Castelli, “ Carter Seeks Middle Ground on JSF Cost, Schedule Estimates,” InsideDefense.com
(DefenseAlert — DailyNews), November 23, 2009. See also John T. Bennett, “ Carter: Plan Afoot To Halt F-35 Cost
Hikes, Delays,” DefenseNews.com, November 9, 2009.
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of additional dollars and at least two more years are needed to develop the new fighter
aircraft.

Deputy Defense Secretary William Lynn and his deputy’s advisory working group have
already reviewed the JSF JET findings and determined “thisisabigissue and it needsto be
bumped up” for Gatesto review, said a Pentagon official.

The JSF program’s ballooning cost estimate, as determined by the JET, could pose a
formidable test of Gates' recent support for the F-35 program—which was central to his
argument earlier this year for capping the procurement of the F-22A aircraft fleet at 187
aircraft—and President Obama’ s pledge to cut weapons with bloated price tags....

A senior Pentagon official with accesstothe JET assessment haswarned colleaguesin recent
weeksthat JSF program costs are continuing to grow and “will likely breach” the“critical”
Nunn-McCurdy threshold, triggering a statutory requirement for a wide range of remedial
stepstorein in program costs....

In September 2008, the JSF JET reported the program required $15 billion more through
fiscal year 2015—$16.6 hillion if funding an alternative engine—and two additiona yearsto
develop.

Last fall, then-Deputy Defense Secretary Gordon England el ected to adopt only a portion of
the JSF JET’ s recommendation, amove to boost testing in FY -10. The balance of the JET
estimatelast year was so large Pentagon |eaders said that finding money for JSF would have
required raiding—or even terminating—ather moderni zation programs, InsidetheAir Force
first reported on Nov. 26, 2008.

In July [2009], Lynn reconvened the JSF Joint Estimate Team—uwhich includes more than
two dozen expertsin both accounting and the compl exities of combat aircraft devel opment.
It isled by agroup from the CAPE office, with support from NAVAIR 4.2, the Navy’ steam
of analysts who assess the cradle-to-grave cost of weapon systems, and the Air Force Cost
Analysis Agency. Lynn asked the group to take a fresh look at the program (DefenseAl ert,
July 27[, 2009)).

“The JET was convinced that none of the fundamental underlying labor trends, software
trends, testing trends improved,” a knowledgeable source who is not in the Pentagon told
InsdeDefense.com on Oct. 29. “On all of them, the JET thought they were asbad or worse”

Thenew cost estimateis”pessimistic,” Pentagon spokesman Geoff Morrell toldreporterson
Oct. 29. Hea so said the assessment “ clearly rai ses concerns about the coursethe programis
on.”

Pentagon officials say the JSF JET’ s composition is unusual because it includes officials
from the Air Force and Navy, representing the two departments that are customers for the
program. These officials, according to Pentagon documents, have expertisein not only cost
estimating, but in systems engineering, manufacturing, softwareintegration andair vehicles.
Also on the team are senior engineering and acquisition professionals from across the
Defense Department’ s tactical aircraft community.

In recent months, Gateshastaken acloseinterest in the program. During avisit to L ockheed
Martin’s JSF manufacturing facility in Fort Worth, TX, on Aug. 31, he voiced support for
the program.

“My impression is that most of the high-risk elements associated with this devel opmental
program are largely behind us, and | felt a good deal of confidence on the part of the
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leadership here that the manufacturing process, that the supply chain, that the issues
associated with al of these have been addressed or are being addressed,” Gates said.

In hisnew review, the defense secretary may also look at more than JSF's price tag.*?’
A November 2, 2009, press report stated:

An ongoing assessment by the Joint Estimate Team (JET) of the F-35 Joint Strike Fighter
pro-gram raises concerns about the program'’ s path, Pentagon spokesman Geoff Morrdl sad
Oct. 29. The team’s analysis of the program “clearly raises concerns about the course the
programison,” Morrell said in anews briefing. He declined to give specifics asto whether
the program will need additional funding beyond what’ s planned, citing the JET’ s ongoing
assessment....

Themost recent study isan update of astudy last year that found the program would need at
least an additiona two years and $15 hillion.

But, Morrell said, the JET’ sroleisto be pessimistic, unlike the DoD’ s JSF program office.

The JET “provides us a worst-case assessment of how the program will likely develop,”
Morrell said. “That is balanced againg, on the other extreme, the Program Office's
assessment of it, which isgenerally much moreoptimistic.” 1t’snow up to Defense Secretary
Robert Gates to find the middle ground between the two esti-mates, Morrell said.

“What the secretary triesto do isto sort of figure out the sweet spot, if you will, between
those,” Morrell said. “What’s the appropriate bal-ance between the JET’ s sort of sky-is-
falling assessment and the Program Office’ s perhapsrosier view of things?” A spokeswoman
from the JSF public affairs office wasn’t immediately available on Oct. 30 for comment.

“Wewill continueto watch thisprogram like ahawk and, if necessary, make adjustmentsin
our budgeting to buy down some of therisks that the JET identifies” Morrell said.'®

An October 30, 2009, press report stated:

A senior Pentagon official with accessto detailsof aclosely held new cost assessment of the
Joint Strike Fighter program is advising Defense Department colleagues that the F-35
development program “will likely breach” akey congressionally mandated cost threshold, a
step that could require dramatic remedia action for the U.S. military's costliest weapon

program.

The predicted breach of the so-called Nunn-McCurdy statute, delivered within thelast two
weeks and confirmed by two Pentagon sources, indicates that an audit of the program
prepared this summer by a DOD team of cost estimators, aircraft engineers and missions
systems experts has found the F-35 program’s performance—measured in cost [and]
schedule—has deteriorated over the last year.

127 Jason Sherman, “ Gates To Be Briefed Today On New JSF Cost Estimate, 30Year TacAir Plan,” Inside the Air
Force, November 6, 2009.

128 Antonie Boessenkool, “ JSF Estimate Team Raises Red Flags,” Defense News, November 2, 2009: 3. See also Tony
Capaccio and Gopal Ratnam, “Lockheed F-35 Still Raises‘ Concerns,” Pentagon Says,” Bloomberg.com, October 29,
2009; and “Risky Business,” Defense Daily, November 2, 2009: 1-2.
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That audit, by the Joint Strike Fighter Joint Estimate Team, is due to be briefed soon to
Deputy Defense Secretary William Lynn. A similar team last year determined an additional
$14.8 hillion and two years was required to develop the aircraft, being built by Lockheed
Martin.

The Nunn-McCurdy law reguiresthat Congress be notified if a program faces cost growth
greater than 15 percent over the current baseline estimate. 1t a so dictatesthat the project be
terminated if the price climbs higher than 25 percent—a “critica” breach—unless the
defense secretary certifies the program is essential to national security, that no lesser-cost
alternative is available, and that cost controls arein place.

Draft Pentagon policy being considered toimplement the 2009 Weapon Acquisition Systems
Reform Act callsfor programsthat experienceacritical cost breach to berestructured “ina
manner that addressestheroot cause or causes of the critical cost growth,” havetheir “most
recent milestone approval rescinded,” aswell asother stepstoreinin cost growth, according
to a copy of the draft policy.

The JSF program is due to be reviewed by the high-level Defense Acquisition Board
between October and December, according to Pentagon fiscal year 2010 budget documents.

The new cost estimate—first reported Oct. 22 by InsideDefense.com—is “pessmigtic,”
Pentagon spokesman Geoff Morrell told reporters today, adding that Ashton Carter, the
Defense Department’ s acquisition executive, has been briefed on the JET assessment. He
also said the assessment “ clearly raises concerns about the course the programis on.”

“The Joint Strike Fighter program may not be as neat and on time, on schedule and on
performance as perhaps the secretary of defense wasled to believe six monthsago when he
made [fiscal year 2010] budget decisionsin April,” said a Pentagon official familiar with
tactical aircraft deliberations—a regular focus of high-level meetings of a standing panel
chaired by Deputy Defense Secretary William Lynn, including one held asrecently as Oct.
20.

“The information last week was: If you' re associated with the program, you probably are
concerned,” said the Pentagon official.

Sourceswith indirect accessto preliminary findings of the JSF JET said theresultswere not
only as bad aslast year, but worse.

“The JET was convinced that none of the fundamental underlying labor trends, software
trends, testing trendsimproved,” said one of the sources, whoisnot in the Pentagon. “On all
of them, the JET thought they were as bad or worse.”

In reviewing the program, the JET may havelooked at the management reserveledger inthe
JSF Joint Program Office books.

Two years after the JSF program was restructured and the depleted management reserve
accountstopped off at $800 million, the coffersarenow nearly empty whilethe programhas
not increased its scope of work, according to a government source.

Cheryl Limrick, a spokeswoman for the JSF Joint Program Office, did not return repeated
calls requesting comment on the state of the program’ s strategic reserve account.

Last month, the Pentagon’s Office of the Director of Test and Evaluation said in briefing
dlides obtained by InsideDefense.com that the “F-35 is a highly concurrent program with
significant risk of discovery of deficiencies after several hundred aircraft have been
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procured.” The briefing also cited “significant risk in [the] planned production rate before
flight test[s] provide significant results’ and said “moretimeis needed [for flight tests] due
to the lateness of devel opmental test aircraft.”

Defense Secretary Robert Gates, during a visit to Lockheed Martin’s JSF manufacturing
facility in Fort Worth, TX, on Aug. 31, voiced support for the program.

“My impression isthat most of the high-risk elements associated with this devel opmental
program are largely behind us, and | felt a good deal of confidence on the part of the
leadership here that the manufacturing process, that the supply chain, that the issues
associated with all of these have been addressed or are being addressed,” Gates said.

Morrell today said the JET is*a very important tool” in the budget process.

“It provides us a worst-case assessment of how the program will likely develop,” the
Pentagon spokesman said. “And that is balanced againgt, on the other extreme, the [F-35
Joint] Program Office’ s assessment of it, which is generally much more optimistic.”

In March 2008, DOD advised Congress that it was forming the JET to provide and
“independent” assessment of the effort’ strue cost, not necessarily to envision aworse-case
scenario.

“And so what we need to do, what the secretary triesto do, isto sort of figure out the sweet
spot, if you will, between those. What' s the appropriate balance between the JET’ s sort of
sky-is-falling assessment and the program office’ s perhapsrosier view of things?” Morrell
said.

The JSF Joint Estimate Team—more than two dozen experts in both accounting and the
complexities of combat aircraft devel opment—is led by a group from the cost assessment
and program eval uation (CAPE) office, with support from NAVAIR 4.2, the Navy’ steam of
anaysts who assess the cradle-to-grave cost of weapon systems, and the Air Force Cost
Analysis Agency.

Many CAPE cost estimates, particularly thosethat induce sticker shock becauseof their high
price, are discounted by critics—particularly those in the services looking to protect their
programs from budget cuts—who beieve that CAPE is ingtitutionally inclined toward
finding programsto cut from the Pentagon’s portfolio.

However, the JSF JET estimate is far from a typical CAPE assessment; the team’'s
ecumenical composition is unusual. According to Pentagon documents, the team includes
officials from the Air Force and Navy with expertise in not only cost estimating, but in
systems engineering, manufacturing, softwareintegration and air vehicles. Also on theteam
are senior engineering and acquisition professional sfrom across the Defense Department’s
tactical aircraft community.

Their work istheresult of visitsto numerous sites associated with the F-35, including those
involved in the design, manufacture and testing of the aircraft. Thisincludes government
facilities as well asthose run by the team of defense contractors building the aircraft.

The JET hassubdivided itswork into groupsthat include a cost team, ascheduleteam and a
risk team.
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The work of the team examining the costs will be decisive in determining when the JSF
program joinsthe pantheon of weapons programsthat breach the“ critical” Nunn-McCurdy
line.'?

An October 25, 2009, press report stated:

Lockheed Martin official sinsisted Friday that they’ re making good progress devel oping the
F-35joint grikefighter, downplaying a published report that says a Pentagon reviewisagain
predicting delays and cost increases....

Lockheed spokesman John Kent said in a prepared statement that the company disagrees
with the [JET] review team’s conclusions, “which we believe are driven by legacy-based
assumptions regarding the time required to deliver the remaining [test] aircraft, complete
development, and conduct the flight test campaign.”

Lockheed officialshaverepeatedly said they are confident they can meet previously revised
time schedules and budgets, despite continuing delays in production and testing of all the
original 19 test aircraft....

Lockheed officialsand the senior official s overseeing the program for the government have
repeatedly insisted that the estimate team is too pessimistic about the progress on the F-35
and costs. They say modern computer simulation and laboratory testing will allow them to
avoid many of the development problems that plagued programslike the F-22.

“Lockheed Martin acknowl edges that modest risksto our cost and schedul e baselines exist,
but we envision no scenario that would justify a substantial delay to completion of
development or trandtion to production milestones,” Kent said.

The company said 11 of the 19 test aircraft, including several that will be used only in
ground testing, have been completed and “delivered.”

But as of this week, only three have been flown, and flight testing this year has run
significantly behind the planned pace.

Kent said one of the two F-35B, short-takeoff-vertical-landing test aircraft will probably be
flown tothe Navy' sPatuxent River, Md., flight testing center next week to begin testingthat
will lead to vertical landings. The second F-35B is expected to go there late in the year.
The vertical-landing flight testing was to have originally begun in March or April.

Thefirst test flight of thefirst F-35A aircraft, the model that will be used by the Air Force
and most foreign nations, is now slated for next month.**

An October 23, 2009, press report stated:

A new assessment of the Joint Strike Fighter program affirms earlier findings that
substantially moremoney and timearerequired for the Pentagon’ slargest acquisition effort,
a conclusion that could pose a formidable test of Defense Secretary Robert Gates' recent

129 Jason Sherman, “DOD Official: JSF ‘Will Likely Breach’ Critical Nunn-McCurdy Target,” Inside the Air Force,
October 30, 2009.

10 Bob Cox, “Lockheed Downplays Predictions Of Delays, Says F-35 Is On Track,” Fort Worth Star-Telegram,
October 25, 2009: 1C.
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support for the F-35 program and President Obama’s pledge to terminate weapons with
bloated price tags.

The JSF Joint Estimate Team—commissioned by Deputy Defense Secretary William Lynn
in July to examine the program—has collected data that indicate F-35 program
performance—overseen by prime contractor Lockheed Martin—isnot markedly improving,
according to a source familiar with the JET’ s efforts.

This previoudy unreported finding, that Pentagon officials say is still being drafted, was
prepared as part of an effort to update a JET assessment conducted last year that found the -
35 program required at least two additiona years of development and nearly $15 billion
more.

“Theinitia resultsareasbad aslast year’s,” said the source. “In other words, thingshavenot
improved. And their cost estimate will be at |east where they were last year.”

This JSF JET assessment is expected to be a critical factor in shaping Pentagon tactical
aircraft investments in the FY -11 budget and planned funding through FY-15.

The assessment team—Ied by the office of cost assessment and program evaluation, with
support from the Air Force Cost Analysis Agency, and NAVAIR 4.2, the Navy's team of
anaystswho assessthe cradle-to-grave cost of weapon systems—isduetobrief Lynn onits
findings as soon as next week, sources said.

While this will be the first cost assessment for the JSF program that Lynn reviews as the
Pentagon’s No. 2 official, he knows the program well. Lynn held senior positions in the
Pentagon during the 1990s—as head of program analysis and evaluation and the DOD
comptroller—when the Office of the Secretary of Defense urged the three military services
to consolidate their requirements for a new aircraft into a single program.

The findings of this assessment could have major implications for the Pentagon’s entire
weapons modernization investment accounts.

Should the assessment find the F-35 program—uwhich aims to build variants of a single-
engine stealthy fighter for the Air Force, Navy and Marine Corps as well as eight
international partners—requires $17.2 billion—or more—the program would breach the
“critical” cost growth threshold established by law—and would be a candidate for
termination. Such an increase would mark cost growth of more than 25 percent over the
original program baseline estimate.

The Nunn-McCurdy provision requires that Congress be notified if a program faces cost
growth greater than 15 percent over the current baseline estimate. It also dictates that the
project beterminated if the price climbshigher than 25 percent unlessthe defense secretary
certifies the program is essential to national security, that no lesser-cost alternative is
available, and that cost controlsare in place.

A $17.2billion hikewould push the JSF basdline program cost to $227.6 billion; theoriginal
baseline estimate was $177.1 hillion. The Pentagon’ s most recent acquisition report on the
JSF—provided to Congressin April 2008—pegsthe JSF unit cost, that includesresearch and
development spending, at $85.5 million per aircraft, a cost that would have to climb to at
least $92.7 million to be a “critical” breach.

Termination of the F-35 is highly unlikely as the Air Force, Navy and Marine Corps all
require new aircraft to replace their aging fleets. Indeed, Defense Secretary Robert Gates
believestheaircraft hasacentral placeintheU.S. military: “I think the F-35isat theroot of
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thecore of our combat tactical aircraft in thefuture,” hesaid on Aug. 31 whilevisitingan F-
35 production facility in Texas.

Moreover, Gates argued this spring that the JSF acquisition is a key reason why the Air
Force could cap F-22A procurement at 187 fighters.

The Weapons Systems Acquisition Reform Act that became law in May requires the
Pentagon to presume termination of any program with a critical Nunn-McCurdy breach.
Should the Pentagon want to retain the program, asit most certainly would, it would haveto
be restructured and recertified.

Even if the JSF JET estimate finds the program does not cross the Nunn-McCurdy
thresholds, any increased costs could force Pentagon leaders to make a choice between
fundingthe program to alevel proposed by the JSF Joint Program Office, which managesthe
program, and the new estimate prepared by the JET, which isheaded by the cost assessment
and program evaluation shop. Many Pentagon officials believe, under the new acquisition
reform laws, that CAPE cost estimates will carry greater weight.

Last fall, then-Deputy Defense Secretary Gordon England el ected to adopt only a portion of
the JSF JET’ s recommendation, amove to boost testing in FY-10. The balance of the JET
estimatelast year was so large Pentagon |eaders said that finding money for JSF would have
required raiding—or even terminating—ather modernization programs, InsidetheAir Force
first reported on Nov. 26, 2008, ***

An August 3, 2009, press report stated:

The Obama administration has directed a new review of the Joint Strike Fighter program,
directing an “independent” Pentagon team—that last year found the F-35 program needed
two additional years of devel opment and more than $15 billion over the next six years—to
updateitsfindingsin order to support Defense Department | eaders preparing the fiscal year
2011 budget request.

In apreviously unreported July 10 memo, Deputy Defense Secretary William Lynn tasked
the JSF Joint Estimate Team to reexamine the U.S. military’s largest acquisition program
and determine whether the stealth fighter—which isbeing devel oped for the Air Force, Navy
and Marine Corps, aswell aseight international partners—requires significantly moretime
and money, according to sources familiar with the memo.

Thisassessment isbeing prepared asan alternativeto the budget plansdrawn up by thejoint
program office responsible for developing and procuring the F-35 Joint Strike Fighter.

Should the assessment produce findings s milar to those last fall, it could present Pentagon
leaderswith palitically difficult choices necessary to full y fund JSF—including terminating
other weapons programs to harvest cash, seeking additional funds from Congress, or
converting future procurement fundsto finance devel opment, which wouldreducethesze of
the planned JSF flest.

Last fall, Pentagon | eaders sidestepped recommendati ons of the JSF Joint Estimate Teamto
recalibrate the funding and schedule of the F-35 program between fiscal years 2010 and
2015. The pand found the fighter program required two additional years and ancther $3.6

131 Jason Sherman, “New JSF Assessment Affirms Program Needs Additional Billions, Time,” Insidethe Air Force,
October 23, 2009.
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billion to develop theaircraft, aswell asan additional $11.6 billion for procurement. Those
findingswerefirst reported on Nov. 26, 2008, by sister publication Insidethe Air Forceand
Bloomberg News.

Instead, Pentagon leaders added $480 million to the JSF program in FY-10 to boost the
testing program with the expectation that at some point during the middle of FY-10, the
Pentagon would know which estimate was more accurate: the one prepared by the JSF Joint
Program Office or the JSF JET.

TheJET isled by the Pentagon’ s cost assessment and program analysis shop, formerly called
the cost analysis improvement group, as well asthe Air Force Cost Analysis Agency, and
NAVAIR 4.2, the Navy' steam of anaysts who assess the cradle-to-grave cost of weapon
systems.

The JET was formed in January 2008 at the request of the F-35 Joint Program Office. The
Pentagon plansto acquire 2,456 JSF aircraft for the Navy, Marine Corpsand Air Forceat a
cost of $298.8 billion—a sum that reflects cost growth of 44.4 percent over original
estimates made in 2002, according to the Defense Department’s most recent acquisition
report to Congress.

The new JSF JET assessment is not the only review of the program’s price tag being
conducted, however.

SuePayton, on April 7—her last day as Air Force acquisition executive—declared the " JSF
program fiscal health is mixed” and recommended the Air Force Cost Agency prepare an
independent estimate of the program cost in preparation for transitioning the management of
the program from the Navy to the Air Force, ITAF reported.

InsideDefense.comrecently obtained an 18-page copy of the JSF JET estimate used to brief
Pentagon leaders on Sept. 9, 2008. The assessment found that the JSF would require an
additional 1 million lines of software code above the 4.6 million lines of software code the
program plans.

The JET found that, in light of experience with developing the F-22 fighter, the JSF Joint
Program Office and prime contractor Lockheed Martin will not be able to significantly
reduce engineering staff between FY -10 and FY -13 during system devel opment from 4,100
t0 1,000 “as F-35testing isjust beginning to provide performanceinformation in thistime.”

The JSF JET also found that procurement costs would be higher than the program office
projects because “commonality of manufacturing and assembly of the three variants is
largely lost.”

The JET “assumes 25 percent ‘credit’ for commonality vice the 82 percent by’ Lockheed
Martin and the Joint Program Office, according to the summary of the assessment.**?

A July 30, 2009, press report states:

1% Jason Sherman and Marcus Wei sgerber, “ Obama Administration Directs Update Of JSF JET Estimate,” Inside the
Navy, August 3, 2009. See aso Dan Taylor, “Crowley: JET Will Meet With Lockheed In Fal To Discuss JSF Issues,”
Insdethe Navy, August 3, 2009; Graham Warwick, “ Pentagon Reassessing F-35 Devel opment Cost Estimates,”
Aerospace Daily & Defense Report, August 30, 2009: 1.
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Lockheed Martin briefed U.S. Defense Department cost estimators July 29 as they reassess
projections for the F-35 amid concerns that continued disagreement between higher
independent and lower program office devel opment cost figures could spell trouble for the
Joint Strike Fighter.

Officials from the Pentagon’s Office of Program Analysis & Evaluation, Cost Analysis
Improvement Group and Joint Estimating Team (JET) wereto be briefed on progress with
the devel opment program July 29 at Lockheed’ splant here, F-35 Program General Manager
Dan Crowley said at the July 28 rollout of the first U.S. Navy F-35C variant.

Theprevious JET report estimated devel opment would cost an additional $5 billion and take
two more yearsto complete than estimated by the Joint Program Office (JPO) in 2008. The
team cited engineering destaffing, manufacturing span times, software development and
flight-test productivity as drivers of expected cost and schedul e growth.

Because of delaysin flying test aircraft, JSF Program Executive Officer Brig. Gen. David
Heinz does not expect the updated assessment to change the JET estimate by much. But
Crowley hopes to convince the independent estimators that destaffing, manufacturing and
softwareis on track to deliver the JPO’ s lower projections.

“The JET hasbeen tasked with updating itsassessment in September,” Heinz says. “Without
significant flight-testing, | do not expect a major revision.”

Whileit has been budgeting F-35 devel opment at the lower cost estimated by the JPO, for
fiscal 2010 the Pentagon opted for the JET’ s higher estimate and added $480 million to the
budget to cover projected cost growth in flight-test.

Thisraisesthe specter of amajor cost jump for the devel opment program, and potential cuts
to aircraft procurement numbers, if the Pentagon abandons the JPO estimate and embraces
the JET projections.

Crowley continues to hope the Pentagon and Congress will give the JSF program another
year or twoto proveits projected improvementsin flight-test productivity over legacy fighter
development efforts.

With 99 percent of drawings released for all three variants, engineering destaffing is
“following aprofilecloseto predictions,” he says, with the numbersworking ontheprogram
expected to be cut from 4,000 to around 2,000 by year’s end.

Flight-test aircraft are between two and four months behind schedule, “but we are seeing
rapid reductionsin span times’ asit begins assembling thefirst low-rateinitia production
aircraft, he says.

Whilethe JET assessment expected growth in the amount of software needed and doubted
theindustry team could meet its software productivity targets, Crowley sayssoftware content
is stable and productivity is beating estimates.

With only around 100 of a planned 5,000 devel opment sortiesexpected to beaccumulated by
year’ send, flight-testing remainsthe biggest cost and schedulechallenge. “1t’ still difficult
to estimate,” Heinz says.
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Crowley says the team will not have enough data to support its flight-test productivity
projections until it has completed 10 percent of planned sorties, expected latein 2010. “It’s
too early to prove them wrong,” he says.**

A June 8, 2009, press report stated:

The Marine Corps short-take-off, vertical-landing (STOVL) variant of the Joint Strike
Fighter isnow dated to begin in-flight transition to the aircraft’ s lift fan in August, months
later than originally intended, Brig. Gen. David Heinz, JSF program executive officer, said
last week.

Therearestill tests and modifications that need to be done on thefirst STOVL test aircraft,
BF-1, before the ramp-down to full vertical flight can begin, Heinz said, adding that the
delay to the aircraft would not have a 9 gnificant impact on the testing schedul e because the
program has a cushion built in to absorb such setbacks. Thetestswere originally supposedto
take place this spring.

“Today | have programmed for the availability slotsarampto get to 12 successful sortiesper
month per airplane,” he said during a June 2 roundtable with reporters at the JSF program
officein Arlington, VA. “If you takein aggregate every one of those airplanes diding three
months before you deliver them to the flight test program, that only goesto 12.6 successful
sorties.”

Heinz noted that it isathree-year test program and, at theend of thisyear, al 12 of theflight
test vehicles for the Navy, Marine Corps and Air Force JSF variants will have been
delivered. He said the program has aready resourced for six flying days per week whilehis
schedule calls for using only five.

“First of al, 12.6 is redly in the nationa average,” he said. “The F/A-18E/F program
accomplished about 13.1 ... so I’m not asking this huge leap.”

Asit standsnow, the BF-1 finished hover-pit testing and i s undergoing modifi cations, which
will end thismonth. The planewill begin aseries of 12 flightstransition from conventional
flight to STOVL mode at the end of August, leading to itsfirst full vertical landing about a
month later, the general said.

Heinz said heisnot worried about the Pratt and Whitney-built F135 engine, which had high-
cycle fatigue problemsin the past year.

“I’'m not at al concerned about that,” hesaid. “We ve already doneall the durability testing
that proves out that that’s going to work for thelife of the motor.”

Heinz also pointed to thereliahility of the aircraft and the software, which he claimed were
performing very well.

“1’m already achieving on the order of 80 flight hours before a software incident,” he said.

138 Graham Warwick, “ Pentagon Reassessing F-35 Devel opment Cost Estimates,” Aerospace Daily & Defense Report,
July 30, 2009: 1. See dso Jason Sherman and Marcus Weisgerber, “Obama Administration Directs Update Of JSF JET
Estimate,” Inside the Navy, August 3, 2009; Dan Taylor, “Crowley: JET Will Meet With Lockheed In Fall To Discuss
JSF Issues,” Insidethe Navy, August 3, 2009; Bab Cox, “F-35 Is On Track, Says Pentagon Officer,” Fort Worth Sar-
Telegram,” August 18, 2009: 1C.
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The program hasal so conducted 99 flights, and “ 77 of those flights have come back ready to
fly the mission without work, and so that isagood indicator,” he said.

Inal, thethree JSF variantswill fly about 5,000 test sorties over about 10,000 hoursduring
the testing phase of the program.

BF-1 began hover-pit testing in Fort Worth, TX, in March. Lockheed Martin will send the
aircraft to Naval Air Station Patuxent River, MD, to begin full vertica flight tests.

The aircraft has flown 14 times in conventional mode.***
A June 2, 2009, press report stated:

Joint Strike Fighter officials are refocusing the program on delivering test-ready aircraft
following further delays to completing F-35s for devel opment flight-testing.

The shift will delay thefirst flight of aircraft still in production by up to three months, but is
expected to enable faster flight-testing to recover some of the slippage.

Aircraft were previoudy being flown once, then grounded for modificationsto incorporate
design changesresulting from analysis and testing.

“Therewasalot of emphasison first flight under past program | eader ship. Theevent became
important, not the readiness [for testing],” says Doug Pearson, vice president of the F-35
integrated task force.

“When there was more work to do on the aircraft, it was added after first flight. And over
time, the additions became more than we wished for,” he says. For example, aircraft BF-2
flew once in February and has been in modification since.

New JSF program executive officer Brig. Gen. David Heinz has asked Lockheed Martin to
study the effect of rephasing the work to accomplish the modifications on assembly before
first flight.

The ferry flight to the test center at Edwards Air Force Base in California or Naval Air
Station Patuxent River in Maryland would become the new programmatic milestone. “We
need to get them built, and ready to test, before they fly,” Pearson says.

Ingtead of flying all the devel opment F-35s by year’ send, four of theaircraft would dipinto
2010, Heinz says, but Lockheed hopes to recover some of the delay by delivering fully
modified aircraft into productive flight-testing.

Aircraft BF-1, thefirgt short takeoff and vertical landing (STOVL) F-35B, isin modification
following hover-pit testing and is expected to return to flight by the end of July.

After around 12 flights from the Fort Worth, Texas, plant to verify design changes and
qualify the aircraft for probe-and-drogue refueling, BF-1 is expected to ferry to Patuxent
River at the end of August to begin STOVL “build down” flight-testing.

34 Dan Taylor, “Heinz: Transition of JSF to STOVL Mode Will Not Begin Until August,” Inside the Navy, June 8,
2009.
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Ancther 12-20 flightsat progressively lower altitudes and speeds are expected to culminate
in thefirst vertical land on the hover pad at Patuxent River in September/October.

“1 will be surprised if it goes beyond October,” says Pearson, while describing it as an
aggressive schedule. “Ther€'s a reasonable chance it will happen before the end of
September.”

Aircraft BF-2 is due at Patuxent River in September while BF-4, the first F-35 mission-
system test aircraft, is expected to arrive by year’ send. BF-3isaloadsaircraft and will go
though extensive ground testing before flying.

Aircraft AF-1 and -2, thefirst production-representative conventional takeoff andlanding -
35As, will be the next aircraft to fly, Pearson says. They are scheduled for delivery to the
Edwardstest center in the first quarter of next year.

The first F-35C carrier variant, CF-1, is now scheduled to fly on Dec. 23, a dip of three
months, with the other two test aircraft following early in 2010. All threewill goto Patuxent
River.

Because of delays, the bulk of the 5,000-pl us devel opment flightswill now be conducted in
2010 and 2011, but Pearson still expects to complete operational testing in 2014. The
original schedule was 2013, but this was extended last year.**®

May 2009 Administration Perspective

At aMay 20, 2009, hearing before the Air and Land Forces subcommittee of the House Armed
Services Committee on Air Force acquisition programs, a DOD acquisition official stated:

Thedecision toincreasethe six-year F-35 production profileby 28 aircraft was driven by the
need to create a more efficient ramp-rate from year to year aswe prepare to enter full-rate
production in the 2015 timeframe. Accelerating the 28 aircraft deliveries into the Fiscal
Y ears 2010-2015 FY DPlowerstheunit cost, expedites delivery of aircraft to thewarfighter,
and hasthe added benefit of saving approximately $500 million over thelife of the program.
More importantly, appropriately managing the investments in this ramp-rate is critical to
meeting our warfighter requirementsat thelowest possi ble cost to thetaxpayer. The current
state of theflight test schedul e was considered in making this decision. The devel opmental
flight testing beginsin earnest thisyear, with operational testing not schedul ed to begin until
2012. Whileflight testing isan important part of the program, it is not the only indicator of
performance verification. Design maturity, manufacturing quality metrics, and software
stahility are providing confidence through initial structural testing, limited flight envelope
testing, and predicted versusactual performancein thelargenumber of labsand simulators.
The Department believes that the investment now, to achieve a more efficient production
ramp, will yield savings over thelong term and ensure the Servicesrecei ve the warfighting
assets they need to execute their operational requirements.**

At the same hearing, Air Force officials stated the following:

135 Graham Warwick, “ JSF Program Refocusing On Test-Ready Aircraft Deliveries,” Aerospace Daily & Defense
Report, June 2, 2009: 1-2. Material in bracketsasin original.

136 Statement of Mr. David G. Ahern, Director, Portfolio Systems Acquisition, Office of the Under Secretary of
Defense (Acquisition, Technology, and Logistics), Before the House Armed Services Committee Subcommittee on Air
and Land Forces, May 20, 2009, p. 7.
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The F-35 is projected to meet all Key Performance Parameters (KPP) and as of 10 May
2009, AA-1[an F-35 SDD aircraft] has completed 84 test flights, induding a deployment to
Eglin AFB. Thefirst system design and development (SDD) Short Take-Off and Vertical
Landing (STOVL) aircraft, BF-1, has completed 14 flights. The second SDD STOVL
aircraft, BF-2, had its firg flight in February 2009. The Cooperative Avionics Test Bed
(CAT-B) continuesto provide unprecedented risk reduction at this stagein amajor weapon
system not seen in any legacy program. In December 2008, the Defense Acquisition
Executive (DAE) approved full funding for 7 Conventional Take-Off and Landing (CTOL)
aircraft and engines, plus sustainment and associated equipment as part of the Low Rate
Initial Production (LRIP) Lot 3 acquisition decision memorandum. In addition, the DAE
approved full funding for seven STOVL aircraft plus sustainment and associ ated equi pment
contingent upon successful compl etion of the F135 Pratt & Whitney lead engine StressTest,
Flight Test Engine 6 Proof Test and receipt of full STOVL flight clearance, which occurred
on 30 January 2009.*’

At aMay 19, 2009, hearing before the Seapower and Expeditionary Forces subcommittee of the
House Armed Services Committee on Department of the Navy aviation procurement programs,
Navy and Marine Corps Officials stated:

Three SDD jets (AA-1, BF-1 and BF-2) arein flight testing. The remaining SDD jets and
ground test articles, plus Low Rate Initia Production (LRIP) | and LRIP Il aircraft, arein
various stages of production. The SDD jets are setting new standards for quality and
manufacturing efficiencies that improve with each jet. In flight testing, the initial
Conventiona Takeoff and Landing (CTOL) aircraft (AA-1) has demonstrated superb
performance and reduced program risk, with 81 sorties (~111 flight hours) flown through
April 20, 2009. BF-1, thefirst STOVL flight test jet, first flew in June 2008, on the schedule
established two-years prior. BF-1 hasflown 14 flights (~13 hours), and is currently on the
hover pit, undergoing vertical engine operations. BF-2 first flew February 2009 and returned
with no flight discrepancies noted. BG-1 static test results are favorable. The F135 engine
has completed 11,300+ test hours on 16 engines through mid-April 2009. Softwareis 74%
complete, with 13 million lines of code released including Block 0.5 Mission Systems, per
the spiral development plan/schedule and with record-setting code-writing efficiencies.
Software demonstrates stability across multiple Mission System subsystems.

Systemsintegration testing continues on plan viaflight tests, aflying lab and over 150,000
hours of ground labstesting. A fully integrated Mission Systems jet will fly later this year.
The second production lot contract was signed below the cost model prediction. LRIP 111
contract negotiations are near complete, and LRIP IV Advance Procurement funding ison
contract. All F-35 variants are projected to meet their respective Key Performance
Paragngers TheF-35 plan for incremental blocks of capability balances cost, schedule and
risk.

37 Department of the Air Force Presentation to the House Armed Services Committee Subcommittee on Air and Land
Forces, United States House of Representatives, Subject: Air Force Programs, Combined Statement of : Lieutenant
General Daniel J. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant Generd Mark D. Shackeford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SAF/AQ) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009, pp. 10-11.

138 Statement of Vice Admiral David Architzel, USN, Principa Military Deputy, Research, Development and
Acquisition, LTGEN George J. Trautman 111, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.
Myers, USN, Director of Warfare Integration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearing] on [the] Department of the Navy's Aviation
Procurement Program, May 19, 2009, p. 2.
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March and May 2009 GAO Perspectives

March 2009 GAO Report

A March 2009 Government A ccountability Office (GAO) report providing assessments of major
DOD weapon acquisition programs stated the following about the F-35 program:

Technology Maturity

Five of the JSF's eight critical technologies are mature. The remaining three—mission
systems integration, prognostics and health management, the radar—are approaching
maturity.

Design Maturity

The program reported that it had rel eased over 90 percent of planned engineering drawings
for each of the three variants indicating that the designs are generally stable. While the
designsappear gable, thelaterelease of design drawingsled to manufacturing inefficiencies
from which the program is till recovering.

Production Maturity

The JSF program’s production processes are not mature. While the program collects
information on the maturity of manufacturing processes, a good practice, only about 12
percent of itscritical manufacturing processesarein satistical control. Projected labor hours
have increased about 40 percent since 2007. The late release of drawings and subsequent
supplier problemshaveled tolate part deliveries, delaying the program scheduleandforcing
inefficient manufacturing processes. Program officials do not expect theseinefficienciesto
be fully corrected until 2010, during its third low rate production lot.

The JSF designs are still not fully proven and tested. Flight testing, begun in late 2006, was
only about two percent completed as of November 2008. The program began testingitsfirst
production representative prototype—a short takeoff vertical landing variant flown in
conventional mode—in June 2008. A fully integrated, capable aircraft is not expected to
enter flight testing until 2012, increasing risksthat problemsfound may require design and
production changes and retrofits of completed aircraft.

Other Program Issues

The program continuesto experience significant cost increases and schedulede ays. A recent
independent cost estimateidentified additional funding requirementsfor sysem deve opment
of as much as $7.44 hillion through fiscal year 2016. This would increase the total
devel opment costs 14 percent from $44.3 billion to $51.81 hillion. The estimating team al so
projected athree year extension in system devel opment. Separately, the program office has
projected that devel opment costswill increase by approximately $2.43 billionto address cost
overrunson theairframe and engine contracts and to pay for aone-year schedule extension.
Theindependent cost estimate was higher than the program office estimate because it also
included (1) the alternate engine effort, (2) higher contractor engineering staff levels, (3)
additional software growth, (4) an expanded flight test program, and (5) morelabor hoursto
manufacture aircraft. Program officials argue that costs will be lower than the independent
estimate because, among other things, they believe the program has made substantial
progress in software development and has invested heavily in advanced simulation labs
intended to reducerisk.
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Despite the program’ s continued manufacturing problems and the infancy of the flight test
program, DOD officials want to accel erate production by 169 aircraft between fiscal years
2010 and 2015. This may require up to $33.5 billion in additional procurement funding in
those years. We believe this more aggressive production approach is optimistic and risky.

Program Office Comments

The program noted that JSF stechnical, software, production processes, and testing maturity
are tracking to plan and substantially exceeding standards set in past programs. The
manufacturing fit and quality of the jets are unprecedented and production processes are
improving with each jet. The program’ s second prototypetest aircraft flew on the schedule
established two-years prior. Software devel opment is 65 percent complete (twel ve million
lines) in accordance with the spiral devel opment plan/schedule and with record-setting code-
writing efficiencies. The software demonstrates stability across multiple mission system
subsystems. Systemsintegration testing continues on schedulethrough the use of flight tests,
a flying lab, and over 150,000 hours of ground labs testing. A fully integrated mission
systemsjet isscheduled to fly in 2009. Thelatest DOD independent cost estimateincreased
little from the one of four years ago. The second production lot contract was signed for a
price below the cost model prediction. The program’s plan for incremental blocks of
capability balances cost, schedule and risk.**

May 2009 GAO Testimony

At aMay 20, 2009, hearing before the Air and Land Forces subcommittee of the House Armed
Services Committee on Air Force acquisition programs, GAO testified on the F-35 program,

stating:

JSF devel opment will cost more and takelonger to complete than reported to the Congressin
April 2008, primarily because of contract cost overruns and extended time needed to
complete flight testing. DOD is also significantly increasing annual procurement rates and
plans to buy some aircraft sooner than reported last year. Total development costs are
projected to increase between $2.4 billion and $7.4 billion and the schedule for completing
system devel opment extended from 1 to 3 years....

Manufacturing of development test aircraft is taking more time, money, and effort than
planned, but officialsbelievethat they can till deliver the 9 remaining test aircraft by early
2010. Thecontractor hasnot yet demonstrated mature manufacturing processes, or an ability
toproduceat currently planned rates. It hastaken stepsto improve manufacturing; however,
given the manufacturing challenges, DOD’ s plan to increase procurement in the near term
adds considerable risk and will be difficult to achieve.

DOD isprocuring a substantial number of JSF aircraft using cost reimbursement contracts.
Cost reimbursement contracts place most of therisk on the buyer—DOD in this case—who
isliableto pay more than budgeted should labor, material, or other incurred costs be more
than expected when the contract was signed.

JSF flight testing is ill in its infancy and continues to experience flight testing delays.
Nonetheless, DOD ismaking substantial investments beforeflight testing provesthat the JSF

13 Government Accountability Office, Defense Acquisitions]:] Assessments of Selected Weapon Programs. GAO-09-
326SP, March 2009. p. 94.
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will perform as expected. DOD may procure 273 aircraft costing an estimated $42 hillion
before completing flight testing.

Procurement Investments and Progress of Flight Testing

2007 2008 2009 2010 2011l 2012 2013 2014

Cumulative $0.9 $3.6 $6.9 $13.7 $206 $31.1  $419 $543
procurement

(billions of

dollars)

Cumulative 2 14 28 58 101 183 273 383
aircraft
procured

Percentage of <1% <1% 2% 9% 34% 62% 88% 100%
flight test

program

completed

Source: GAO analysis of DOD data.!40

Affordability and Projected Fighter Shortfalls

An additional potential issue for Congress for the F-35 program concerns the affordability of the
F-35, particularly in the context of projected shortfalls in both Air Force fighters and Navy and
Marine Corps strike fighters.

Although the F-35 was conceived as ardatively affordable strike fighter, some observers are
concerned that, in a situation of constrained DOD resources, F-35s might not be affordablein the
annual quantities planned by DOD, at least not without reducing funding for other DOD
programs. As the annual production rate of the F-35 increases, the program will require more than
$10 billion per year in acquisition funding at the same time that DOD will face other budgetary
challenges. Theissue of F-35 affordability is part of alarger and longstanding issue concerning
the overall affordability of DOD’stactical aircraft modernization effort, which also includes
procurement of F-22s (through FY 2009, at |east), and F/A-18E/Fs (through FY2012, at least).'*
Some observers who are concerned about the affordability of the F-35 in the numbers desired by
DOD have suggested procuring upgraded F-16s as complements or substitutes for F-35As for the
Air Force, and F/A-18E/Fs as complements or substitutes for F-35Cs for the Navy. F-35
supporters argue that F-16s and F/A-18E/Fs are less capable than the F-35, and that the F-35 is
designed to have reduced life-cycle operation and support (O& S) costs.

Theissue of F-35 affordability occurs in the context of a projected shortfall of up to 800 Air
Force fighters that was mentioned by Air Force officials in 2008,"* and a projected shortfall of

10 Government Accountability Office, Joint Srike Fighter[:] Srong Risk Management Essential as Program Enters
Most Challenging Phase, Satement of Michad Sullivan, Director Acquisition and Sourcing Management. GAO-09-
711T, May 20, 2009, summary page.

1 For more on this issue, see CRS Report RL33543, Tactical Aircraft Modernization: Issues for Congress.

2 Testimony of Lieutenant General Danidl Darnell, Deputy Chief of Staff, Air, Space and Information Operations,
Plans and Requirements, before an April 9, 2008, hearing on Air Force and Navy aviation programs before the Airland
subcommittee of the Senate Armed Services Committee. (Source: Transcript of hearing.)
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more than 100 (and perhaps more than 200) Navy and Marine Corps strike fighters."*® Observers
concerned about the affordability of the F-35 might argue that an inability to procure F-35sin
desired numbers could contribute to these projected shortfalls. Supporters of the F-35 might argue
that, as arelatively affordable aircraft that can be procured in highly common versions for the Air
Force, Marine Corps, and Navy, the F-35 represents the most economical and cost-effective
strategy for avoiding or mitigating such shortfalls."* Air Force officials testified in 2008 that they
wish to double F-35 purchases over the next five yearsto alleviate the projected Air Force
shortfall.** An August 3, 2009, news report states:

Lockheed Martin officials told Chief of Naval Operations Adm. Gary Roughead | ast week
that the company could ramp up the production of F-35 Joint Strike Fighters by as much as
30 additional Navy aircraft over the future years defense plan (FY DP), according to the
program manager.

Earlier thisyear, the Pentagon had proposed a modest increase of 28 aircraft between fiscal
years 2010 and 2015. L ockheed, however, can add between 20 and 30 additional Navy JSFs
to that over the FYDP to help alleviate a projected strike fighter gap next decade, Dan
Crowley, Lockheed executive vice president and F-35 program manager, told reportershere
July 28 following aroll-out ceremony for thefirst aircraft carrier variant test aircraft, CF-1.

“We have a chart that we showed the CNO today, and it shows how much excess capacity
could be applied to an accelerated Navy buy if they chose to do so,” he said. “Over the
FYDP, | think their request was something like 20to 30 jetsthat you could add for theNavy,
so we' renot going to solvethewhole strikefighter gap ... but we' ve provided that datatothe
Navy and now they’'ll useit in the QDR [Quadrennial Defense Review].”

The Pentagon islooking at increasing the peak rate of JSF production from 80 to 110 per
year inthe Air Force and from 50 to 60 per year for the Navy, Crowley said.

“Our thought is the Navy will use this data, they’ll use pricing information and they’ll do
their own analysis,” he said. “There' s been no commitment to buy more than the plan of
record.”

%3 For more on the projected Navy-Marine Corps strike fighter shortfall, see CRS Report RL30624, Navy F/A-18E/F
and EA-18G Aircraft Procurement and Strike Fighter Shortfall: Background and Issues for Congress.

% There have a so been strong differences of opinion over how F-35 costs are calculated and presented. DOD’s
estimate of the total acquisition cost of the F-35 program, for example, shows the overall cost decreasing from $299
billion in December 2006 to $298 billion in December 2007. Some observers suggested that these figures were
misleading, because the largest savings reported by DOD in the December 2007 report were achieved not by
improvementsin design or manufacture, but instead by moving costs from one category to another. (David Fulghum,
“Dueling Analyses; Questions Remain About the Fundamental Soundness of Top Pentagon Programs,” Aviation Week
& Space Technology, April 14, 2008.) The GAO offered strong criticism of JSF cost estimates, writing that they were
not comprehensive, not accurate, not well documented, nor credible. (Government Accountability Office, Joint Srike
Fighter[:] Recent Decisions by DOD Add to Program Risks, GAO-08-388, March 2008, summarized on pp. 3-4 and
addressed in detail throughout the report.) In summary, GAO noted that the JSF cost estimates did not include $7
billion for the F136 engine, and that the official JSF cost estimates are at odds with estimates made by three
independent DOD agencies. JSF supporters disputed the GAO' s findings, arguing that the program office’ s cost models
are more reliable than those used by other organizations. (Amy Butler, “ Cost Question,” Aviation Week & Space
Technology, July 14, 2008.) GAO is not the only organization to question the JSF cost estimates. An internal DOD
organi zation—the Joint Estimate Team or JET—has argued that the JSF program will cost $15 billion more than
official DOD cost projections. (Marcus Weisgerber, “‘ Independent’ DOD Assessment Finds JSF Underfunded by $15
Billion,” Inside the Air Force, November 28, 2008.)

145 John Reed, “Air Force Working To More Than Double The Pace Of F-35 Purchases,” Inside the Air Force, July 25,
2008.
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Overall, Lockheed could handle production of up to 250 per year at thefactory in Fort Worth
“if they decided they wanted to go full-bore,” he said.

Defense Secretary Robert Gates called for atotal of 513 JSFsover the FY DP duringan April
6 Pentagon briefing, lessthan a6 percent increase over theorigina plan of 485 aircraft anda
far cry from the 169 the program was seeking before the announcement.

Brig. Gen. David Heinz, the JSF program manager, said earlier this year that he did not
anticipate any difficulty in accommodating the modest increase, arguing that it may even
help “flatten out theramp” from the fifth to the sixth low-rateinitia production lots.

Crowley said the ramp-up would be just one part of a number of efforts to mitigate a
projected strikefighter shortfall that isexpected to peak at 243 aircraft asearly as2015. The
Navy isalsorelying on extending thelives of up to 300 aging legacy F/A-18A-D Hornetsto
10,000 hours, and the service is mulling the possihility of entering into another multiyear
deal with Boeing to buy more F/A-18E/F Super Hornets.

“My sense is that the Navy intends to solve [the gap] through multiple actions,” Crowley
de.lélﬁ

Implications for Industrial Base

Another potential issue for Congress regarding the F-35 program concerns its potential impact on
the U.S. tactical aircraft industrial base. The October 2001 award of the F-35 SDD contract to a
single company (L ockheed) raised concerns in Congress and elsewhere that excluding Boeing
from this program would reduce that company’s ability to continue designing and manufacturing
fighter aircraft.'"

Similar concerns regarding engine-making firms have been raised since 2006, when DOD first
proposed (as part of the FY 2007 budget submission) terminating the F136 alternate engine
program. Some observers are concerned that that if the F136 were cancelled, General Electric
would not have enough business designing and manufacturing fighter jet engines to continue
competing in the future with Pratt and Whitney (the manufacturer of the F135 engine). Others
argued that General Electric’s considerable business in both commercial and military engines was
sufficient to sustain General Electric’s ability to produce this class of engine in the future.

Exports of the F-35 could also have a strong impact on the U.S. tactical aircraft industrial base
through export. Most observers believe that the F-35 could potentially dominate the combat
aircraft export market, much as the F-16 has. Like the F-16, the F-35 appears to be attractive
because of its relatively low cogt, flexible design, and promise of high performance. Competing
fighters and strike fighters, including France's Rafale, Sweden’s JAS Gripen, and the European
Typhoon, are positioned to challenge the F-35 in the fighter export market.

148 Dan Taylor, “Lockheed Tells Roughead It Can Handle 30 Additional JSFs Over FYDP,” Inside the Navy, August 3,
2009. See dso “More F-35s7" Aerospace Daily & Defense Report, August 3, 2009: 1; and “F-35C Acceleration?”
Defense Daily, August 3, 2009: 2.

%7 For more information, see CRS Report RL31360, Joint Srike Fighter (JSF): Potential National Security Questions
Pertaining to a Single Production Line, by Christopher Bolkcom and Danie H. Else.
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Some observers are concerned that by allowing foreign companies to participate in the F-35
program, DOD may be inadvertently opening up U.S. markets to foreign competitors who enjoy
direct government subsidies. A May 2004 GAO report found that the F-35 program could
“significantly impact” the U.S. and global industrial base.* GAO found that two laws designed
to protect segments of the U.S. defense industry—the Buy American Act and the Preference for
Domestic Speciality M etals clause—would have no impact on decisions regarding which foreign
companies would participate in the F-35 program, because DOD has decided that foreign
companies that participate in the F-35 program, and which have signed reciprocal procurement
agreements with DOD to promote defense cooperation, are eligible for awaiver.

Legislative Activity for FY2010

Summary of Quantities and Funding

Table 3 summarizes congressional action on F-35 FY 2010 procurement quantities and
procurement and research and devel opment funding levels.

Table 3. Summary of Action on FY2010 F-35 Quantities and Funding

Funding figures in millions of dollars, rounded to nearest tenth

Authorization Bill (H.R. 2647/S. 1390) Appropriations Bill (H.R. 3326)

Request HASC  SASC As Conference HAC SAC Conference
report report amended  report report report  report
on Senate
floor

Procurement quantities

F-35As 10 9 10 10 10 10 10
(Air Force)

F-35Bs 16 15 16 16 16 14 16
(Marine
Corps)
F-35Cs 4 4 4 4 4 4 4
(Navy)
Total 30 28 30 30 30 28 30

Procurement funding

Air Force 2,0488 2,1158 2,0488 2,048.8 2,1788  2,0674 2,0483
procurement
funding

Air Force 300.6 313.6 300.6 300.6 278.6 278.6 278.6
advance

procurement

funding

148 General Accountahility Office, Joint Srike Fighter Acquisition: Observations on the Supplier Base, GAO-04-554,
May 2004.
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Authorization Bill (H.R. 2647/S. 1390) Appropriations Bill (H.R. 3326)

Navy 3,997.0 3,875.0 3,997.0 3,997.0 3,997.0 3,5764 3,997.0
procurement

funding

Navy 481.0 486.0 481.0 481.0 481.0 481.0 481.0
advance

procurement

funding

Research and development funding

Air Force 1,858.1 2,011.6 19995 1,858.1 2,073.1 2,073.1  1,780.1
Navy 1,7413 1,8948 11,8827 1741.3 1,956.3 1,956.3 1,663.3

Source: Prepared by CRS based on committee reports, bill text, and floor amendments.

FY2010 Defense Authorization Act (H.R. 2647/P.L. 111-84)

House

Quantities and Funding

The House Armed Services Committee's report (H.Rept. 111-166 of June 18, 2009) on H.R. 2647
recommends the following:

e procuring 19 F-35Bs and Cs for the Marine Corps and Navy—a reduction of one
aircraft from the requested figure of 20 (page 57);

e procuring nine F-35As for the Air Force—a reduction of one aircraft from the
requested figure of 10 (page 93);

e anet reduction of $122 million in Navy aircraft procurement funding for the
procurement of F-35Bs and Cs for the Marine Corps and Navy, consisting of a
reduction of $164 million for the one-aircraft reduction and an addition of $42
million for the F136 alternate engine (page 57; line 006);

e anincrease of $5 million in Navy aircraft advance procurement funding for the
F136 alternate engine (page 57, line 007);

e adecrease of $4 million in procurement funding for F-35 spares, and an increase
of $2 million in procurement funding for F136 spares (page 60, line 057);

e anet reduction of $67 million in Air Force procurement funding for the
procurement of F-35As for the Air Force, consisting of areduction of $131
million for the one-aircraft reduction, a reduction of $9 million for F-35 initial
spares, an increase of $57 million for the F136 alternate engine, an increase of
$21 million for spares for the F136 alternate engine, and an increase of $129
million for F-35 spares and support equipment (page 93; line 001);

e anincrease of $13 million in Air Force advance procurement funding for the
F136 alternate engine (page 93; line 002);

e anetincrease of $153.5 millionin Navy research and development funding for
the F-35 program, consisting of an increase of $231.5 million for the F136
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alternate engine and a reduction of $78 million for “ program excess” (page 169);
and

e anetincrease of $153.5 million in Air Force research and development funding
for the F-35 program, consisting of an increase of $231.5 million for the F136
alternate engine and a reduction of $78 million for “ program excess” (page 190).

As discussed below in the section on report language, the recommended one-aircraft reduction in
the number of F-35Bs and Cs to be procured is for an F-35B, making for arecommended
procurement of 15 F-35Bs and 4 F-35Cs.

Legislative Provisions

H.R. 2647 contains four sections relating directly to the F-35 program—Section 214, which
concerns the display of funding for F-35Bs and Cs in budget materials; Section 218, which limits
the obligation of FY 2010 F-35 research and devel opment funds until certain conditions (including
one related to the alternate engine program) are met; Section 232, which requires an annual GAO
report on the F-35 program; and Section 242, which concerns the alternate engine program.

A fifth provision—Section 133—requires areport on the procurement of “4.5”-generation
aircraft. Thereport is to include, among other things, “a discussion regarding the availability and
feasibility of F-35sin fiscal years 2015 through fiscal year 2025 to proportionally and
concurrently recapitalize the Air National Guard.”

The texts of these five provisions appear bel ow.
Section 214 states:

SEC. 214. SEPARATE PROCUREMENT AND RESEARCH, DEVELOPMENT, TEST
AND EVALUATION LINEITEMSAND PROGRAM ELEMENTSFORTHE F-35B AND
F-35C JOINT STRIKE FIGHTER AIRCRAFT.

Inthebudget material s submitted to the President by the Secretary of Defensein connection
with the submission to Congress, pursuant to section 1105 of title 31, United States Code, of
the budget for fiscal year 2011, and each subsequent fiscal year, the Secretary shall ensure
that within the Navy research, development, test, and evaluation account and the Navy
aircraft procurement account, a separate, dedicated line item and program element is
assigned to each of the F-35B aircraft and the F-35C aircraft, to the extent such accounts
include funding for each such aircraft.

Section 218 states:

SEC. 218. LIMITATION ON OBLIGATION OF FUNDS FOR F-35 LIGHTNING Il
PROGRAM.

Of the amounts authorized to be appropriated or otherwise made available for fiscal year
2010 for research, devel opment, test, and evaluation for the F-35 Lightning Il program, not
more than 75 percent may be obligated until the date that is 15 days after the later of the
following dates:

(1) The date on which the Under Secretary of Defense for Acquisition, Technology, and
Logistics submits to the congressional defense committees certification in writing that all
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funds made avail ablefor fiscal year 2010 for the continued devel opment and procurement of
a competitive propulsion system for the F-35 Lightning |1 have been obligated.

(2) The date on which the Secretary of Defense submits to the congressiona defense
committees the report required by section 123 of the Duncan Hunter Nationa Defense
Authorization Act for Fiscal Year 2009 (P.L. 110-417; 122 Stat. 4376).

(3) The date on which the Secretary of Defense submits to the congressiona defense
committeesthe annual plan and certification for fiscal year 2010 required by section 231aof
title 10, United States Code.

Section 232 states:

SEC. 232. ANNUAL COMPTROLLER GENERAL REPORT ON THE F-35LIGHTNING
Il AIRCRAFT ACQUISITION PROGRAM.

(a) Annual GAO Review- The Comptroller Genera shal conduct an annual review of theF-
35 Lightning Il aircraft acquisition program and shall, not later than March 15 of each of
2010 through 2015, submit to the congressional defense committeesareport on theresultsof
the most recent review.

(b) Matters to Be Included- Each report on the F-35 program under subsection (a) shall
include each of the following:

(1) The extent to which the acquisition program is meeting devel opment and procurement
cost, schedule, and performance goals.

(2) The progress and results of developmental and operational testing and plans for
correcting deficiencies in aircraft performance, operational effectiveness, and suitability.

(3) Aircraft procurement plans, production results, and efforts to improve manufacturing
efficiency and supplier performance.

Section 242 states:

SEC. 242. INCLUSION IN ANNUAL BUDGET REQUEST AND FUTURE-YEARS
DEFENSE PROGRAM OF SUFFICIENT AMOUNTS FOR CONTINUED
DEVELOPMENT AND PROCUREMENT OF COMPETITIVE PROPULSION SY STEM
FOR F-35 LIGHTNING II.

(a) Annual Budget- Chapter 9 of title 10, United States Code, is amended by adding at the
end the following new section:

"Sec. 235. Budget for competitive propulsion system for F-35 Lightning |1

“(a) Annual Budget- Effective for the budget of the President submitted to Congress under
section 1105(a) of title 31, United States Code, for fiscal year 2011 and each fiscal year
thereafter, the Secretary of Defense shall include, in the material s submitted by the Secretary
to the President, a request for such amounts as are necessary for the full funding of the
continued development and procurement of a competitive propulsion system for the F-35
Lightning I1.

“(b) Future-Years Defense Program- In each future-years defense program submitted to
Congress under section 221 of this title, the Secretary of Defense shall ensure that the

Congressional Research Service 83



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

estimated expenditures and proposed appropriationsfor the F-35 Lighting 11, for each fiscal
year of the period covered by that program, include sufficient amountsfor thefull funding of
the continued devel opment and procurement of a competitive propulsion sysemfor the 35
Lightning I1.

() Requirement to Obligate and Expend Funds- Of the amounts authorized to be
appropriated for fiscal year 2010 or any year thereafter, for research, devel opment, test, and
evaluation and procurement for the F-35 Lightning Il Program, the Secretary of Defense
shall ensure the obligation and expenditure in each such fiscal year of sufficient annua
amountsfor the continued devel opment and procurement of two optionsfor the propulsion
system for the F-35 Lightning Il in order to ensure the development and competitive
production for the propulsion system for the F-35 Lightning I1.’.

(b) Clerical Amendment- Thetable of sections at the beginning of such chapter isamended
by at the end the following new item:

"235. Budget for competitive propulsion system for F-35 Lightning I1.".

(c) Conforming Repeal - The National Defense Authorization Act for Fiscal Y ear 2008 (P.L.
110-181) isamended by striking section 213.

Section 133 states:
SEC. 133. REPORT ON 4.5 GENERATION FIGHTER PROCUREMENT.

(a) In General- Not later than 90 days after the enactment of this Act, the Secretary of
Defense shall submit to the congressional defense committees a report on 4.5 generation
fighter aircraft procurement. The report shall include the following:

(1) The number of 4.5 generation fighter aircraft for procurement for fiscal years 2011
through 2025 necessary to fulfill the requirement of the Air Force to maintain not less than
2,200 tactical fighter aircraft.

(2) The estimated procurement costs for those aircraft if procured through single year
procurement contracts.

(3) The estimated procurement costs for those aircraft if procured through multiyear
procurement contracts.

(4) The estimated savings that could be derived from the procurement of those aircraft
through amultiyear procurement contract, and whether the Secretary determines theamount
of those savings to be substantial.

(5) A discussion comparing the costs and benefits of obtaining those aircraft through annual
procurement contracts with the costs and benefits of obtaining those aircraft through a
multiyear procurement contract.

(6) A discussion regarding the availahility and feasibility of F-35s in fiscal years 2015
through fiscal year 2025 to proportionally and concurrently recapitalize the Air National
Guard.

(7) The recommendations of the Secretary regarding whether Congress should authorize a
multiyear procurement contract for 4.5 generation fighter aircraft.
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(b) Certifications- If the Secretary recommends under subsection (a)(7) that Congress
authorize amultiyear procurement contract for 4.5 generation fighter aircraft, the Secretary
shall submit to Congress the certifications required by section 2306b of title 10, United
States Code, at the sametimethat the budget is submitted under section 1105(a) of title 31,
United States Code, for fiscal year 2011.

(c) 4.5 Generation Fighter Aircraft Defined- In this section, theterm “4.5 generation fighter
aircraft’ means current fighter aircraft, including the F-15, F-16, and F-18, that—

(1) have advanced capahilities, including—
(A) AESA radar;

(B) high capacity data-link; and

(C) enhanced avionics; and

(2) have the ability to deploy current and reasonably foreseeabl e advanced armaments.

Report Language

Regarding Air Force research and development funding for the F-35 program, the committee’'s
report states:

The budget request contained $1.9 billion in PE 64800F, and $1.7 hillion in PE 64800N, for
development of the F-35, but contained no funds for devel opment of a competitive F-35
propulsion system. The committee notes that the aggregate amount requested for F-35
development is $1.4 billion higher than projected last year, and that $476.0 million of that
amount conforms to increases recommended by a recent joint estimating team, and
understandsthisamount will be used primarily for management reserve. The budget request
also contained $2.0 hillion for procurement of 10 F-35As and $300.6 million for F-35
advance procurement in Aircraft Procurement, Air Force, but contained no fundsfor either
procurement of competitive F-35 propulsion systems or for advance procurement of
competitive F-35 propul sion system long-lead components. Additionally, thebudget request
contained $4.0 hillion for the procurement of 16 F-35Bs and four F-35Cs and $481.0
million for F—35 advance procurement in Aircraft Procurement, Navy, but contained funds
for neither procurement of competitive propulsion systems nor advance procurement of
competitive F—35 competitive F—35 propul S on systems|ong-lead components. TheAircraft
Procurement, Navy budget request also contained $1.3 hillion for spares and repair parts.

The competitive F-35 propulsion system program is devel oping the F136 engine, which
would provide a competitive alternative to the currently-planned F135 engine. For the past
three years, in the committee report (H.Rept. 109-452) accompanying the John Warner
National Defense Authorization Act for Fiscal Y ear 2007, in the committeereport (H.Rept.
110-146) accompanying the National Defense Authorization Act for Fiscal Y ear 2008, and
in the committee report (H.Rept. 110-652) accompanying the Duncan Hunter National
Defense Authorization Act for Fiscal Y ear 2009, the committee recommended increasesfor
the F-35 competitive propulsion system, and notes that in all cases, the other three
congressional defense committees also recommended increases for this purpose. Despite
section 213 of the Nationa Defense Authorization Act for Fiscal Year 2008 (Public Law
110-181), which requiresthe Secretary of Defenseto obligate and expend sufficient annual
amountsfor the continued devel opment and procurement of acompetitivepropulsion system
for the F—35, the committeeis disappointed that the Department of Defense (DOD) has, for
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the third consecutive year, chosen not to comply with both the spirit and intent of this
provision by opting not to include funds for this purpose in the budget request.

The committee notes that the F135 engine devel opment program has experienced cost
growth since the engineering and manufacturing development (EMD) program began in
fiscal year 2002. At the beginning of EMD in fiscal year 2002, the F135 engine deve opment
program was expected to cost $4.828 bhillion in then-year dollars. The F-35 program
manager reportsthat as of the end of 2008, devel opment costs have grown to $6.7 billion in
then-year dollars, an increase of $1.872 billion, or 38 percent. Additionally, the committee
notes that the F-35 program manager has reported an increase of approximately 38 to 43
percent in F135 engine procurement cost estimates between December 2005 and December
2008, inthe annual selected acquisition reportsfor the F—35C and F—35A variants. Between
December 2005 and December 2008, engine procurement cost estimatesfor the F35B have
grown approximately 47 percent, but the F-35B engine procurement cost growth is
attributable to both the F135 engine and the F-35B’ s lift fan. Conversaly, the F136 engine
program has not experienced any cost growth since its inception. The F136 pre-EMD
contract, which began in 2002 and was completed in 2004, was for $411.0 million and did
not experience cost growth. The F136 EMD contract was awarded in 2005, and the cost
estimate, at $2.486 hillion, has been stable since contract award. Given the F135
development and procurement cost increases, the committee is perplexed by the
Department’s decisions over the past three years to not include an F-35 competitive
propulsion system program inits budget requests. Based on the F135 cost growth, F135 test
failuresnoted in the committeereport (H.Rept. 110-652) accompanying the Duncan Hunter
National Defense Authorization Act for Fiscal Y ear 2009, and resultant schedul e del ays due
to F135 engine test failures, the committee remains steadfast in its belief that the non-
financial factors of a two-engine competitive program such as better engine performance,
improved contractor responsiveness, a more robust indudtrial base, increased engine
reliability and improved operationa readiness, strongly favor continuing the F-35
competitive propulsion system program.

The committee also notes that the Office of the Secretary of Defense’ sDirector of Portfolio
Acquisition testified before the Air and Land Forces Subcommittee on May 20, 2009, and
stated that the Department planned a 75 percent higher year-over-year productionratefor the
F-35 program for fiscal year 2010 and that thisrate, ‘* seemsto be an achievablerate’” The
committee further notesthat the production ratefor fiscal year 2009 is 17 aircraft, of which
14 are for the Department of Defense and 3 are international aircraft. A 75 percent higher
production rate for fiscal year 2010 would total 30 aircraft, and the committee notes that 2
international aircraft are planned, leaving 28 DOD aircraft infiscal year 2010 necessary to
achievethe 75 percent year-over-year production rate, two | essthan the 30 F-35s contained
in the Department of the Navy and Department of the Air Force budget requests. Therefore,
the committee recommends areduction of one F-35B in Aircraft Procurement, Navy and one
F-35A in Aircraft Procurement, Air Force, and report.

The committee understands that $320.0 million of the $476 million recommended by the
recent joint estimating team would meet requirements for sufficient management reserve,
and therefore recommends an aggregate reduction of $156.0 million in PEs 64800N and
64800F as noted in the tables elsewhere in this report.

For continued development of the competitive F-35 propulsion system program, the
committee recommends a total increase of $463.0 million in PEs 64800F and 64800N as
noted in the tables elsewherein thisreport. The committee also recommends an aggregate
increase of $140.0 million as noted in the tables elsewhere in this report in Aircraft
Procurement, Navy and Aircraft Procurement, Air Force for the procurement of four F136
engines, F136 spare parts, and advance procurement of F136 long-lead components to
continue F136 procurement in fiscal year 2011. (Pages 201-203)
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In the section on the operation and maintenance account, the report states:

The committee is concerned that the lessons learned regarding the prevention and
management of corrosion in the F—-22 Raptor aircraft have not been fully applied to
development and acquisition of the F-35 Joint Strike Fighter aircraft. Thecommitteg sdesire
to have corrosion prevention and management addressed early in weapons system
development and acquisition prompted incluson of a provision in the Weapons Systems
Acquisition Reform Act of 2009 (Public Law 111-23) requiring the devel oppment of systems
engineering master plansfor major defense acquisition programsthat include considerations
of lifecycle management and sustainability.

Therefore, the committee directs the Director of Corrosion Policy and Oversight (as
designated by section 2228 of title 10, United States Code) to evaluate the F—35 Joint Strike
Fighter program. The evaluation should include, but not belimited to, information obtained
from fl oor inspections and examination of program documentation and should invol ve any
and all manufacturing and engineering processes. The Director of Corrosion Policy and
Oversight is directed to consult with the Office of the Under Secretary of Defense for
Acquisition, Technology and L ogisticsto determinethe appropriate leve of accessnecessary
to conduct an effective and comprehensive evaluation of the F-35. The committee directs
that the findings of the evaluation be reported to the congressional defense committees
within 180 days after the date of enactment of this Act. The evaluation report should aso
includeimplicationsfor existing and future weapons systems based on thefindings of the —
35 evaluation. The committee directsthe Comptroller Genera of the United Statesto provide
an assessment to the congressional defense committees of the compl etenessof theevaluation
within 60 days of the eval uation’ sdelivery to the congressional defense committees. (Pages
289-290)

Thereport discusses the project Navy-Marine Corps strike fighter shortfall on pages 61-62. The
report discusses the projected Air Force fighter shortfall, and requires areport on the topic, on
page 101. Thereport summarizes Sections 133, 214, 218, 232, and 242 on pages 125, 240, 241,
243-244, and 244-245, respectively.

Statement of Administration Policy

A June 24, 2009, statement of administration policy on H.R. 2647 states the following regarding
the F-35 program:

F-35 Joint Srike Fighter Program: The Administration strongly objects to the addition of
$603 million for development and procurement of the aternative engine program, and the
requirement for the Department to fund the alternative engine program in future budget
reguests to the President. These changes will delay the fielding of the Joint Strike Fighter
(JSF) capahility and capacity, adversely impacting the Department’s overall strike fighter
inventory. In addition, the Administration objects to provisions of the bill that mandate an
alternative engine program for the JSF. The current engine is performing well with more
than 11,000 test hours. Expenditures on a second engine are unnecessary and impede the
progress of the overall JSF program. Alleged risks of afleet-wide grounding dueto asingle
engine are exaggerated. The Air Force currently has several fleetsthat operate on asingle-
engine source. The Administration also objectsto thelimit on the obligation of overall JSF
development funding to 75% of the amount authorized until Department of Defense (DOD)
has obligated all funds provided in FY 2010 for the alternative engine program. If the final
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bill presented to the President would serioudy disrupt the F-35 program, the President’s
senior advisors would recommend a veto.**

Senate (Committee Markup)

Quantities and Funding

In the FY 2010 defense authorization bill (S. 1390) as reported by the Senate Armed Services
Committee (S.Rept. 111-35 of July 2, 2009), Division D presents committee’s detailed the line-
tem funding recommendations. Division D does the following:

e approvesthe administration’s request to procure 20 F-35Bs and Cs for the Marine
Corps and Navy, and approves the administration’s request for procurement and
advance procurement funding for these aircraft (page 613 of the printed bill);

e approvesthe administration’s request to procure 10 F-35As for the Air Force, and
approves the administration’s request for procurement and advance procurement
funding for these aircraft (page 629);

e recommends a net increase of $141.45 million in Navy research and development
funding for the F-35 program, consisting of an increase of $219.45 million for
the F136 alternate engine and a reduction of $78 million for excess management
reserves (page 678); and

e recommends a net increase of $141.45 million in Air Force research and
development funding for the F-35 program, consisting of an increase of $219.45
million for the F136 alternate engine and a reduction of $78 million for excess
management reserves (page 687).

Legislative Provisions

Section 211 of S. 1390 states:

SEC. 211. CONTINUED DEVELOPMENT OF COMPETITIVE PROPULSION SYSTEM
FOR THE JOINT STRIKE FIGHTER PROGRAM.

Of the amounts authorized to be appropriated or otherwise made available for fiscal year
2010 for research, development, test, and evaluation for the F-35 Lightning Il aircraft
program, not more than 90 percent may be obligated until the Secretary of Defense submits
to the congressional defense committees a written certification that sufficient funds have
been obligated for fiscal year 2010 for the continued development of a competitive
propulsion system for the F-35 Lightning I aircraft to ensurethat system devel opment and
demonstration continues under the program during fiscal year 2010.

Report Language

Regarding Section 211, the committee’s report states:

9 Executive Office of the President, Office of Management and Budget, Satement of Administration Policy, H.R
2647 - National Defense Authorization Act for Fiscal Year 2010, June 24, 2009, pp. 1-2. Emphasisasinthe original.
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The committee recommends a provision that would require the Department to obligate
sufficient fundsfor fiscal year 2010 for the continued devel opment and procurement of the
F136 competitive propul sion system for the /35 Lightning |1 to ensure that the Department
continues the system development and demonstration (SDD) program during fiscal year
2010. The committee understands that current plansfor the F136 Joint Strike Fighter (JSF)
propulsion system would complete the development in sufficient time to conduct a first
competitive contract award in fiscal year 2012, concurrent with the award for the sixth l ot of
low-rate initial production aircraft.

The budget request included $1,741.3 million in PE 64800N, and $1,858.1 million in PE
64800F for continued devel opment of the JSF program, but included no fundsfor continuing
the SDD phase of the F136 program.

The committee continuesto believethat, inlight of studies performed by the Department of
Defense, the Ingtitutefor Defense Analyses, and the Government Accountability Office, itis
in the best interests of the Nation to continue the development of the F136. Though the
results of these studies were, in the aggregate, inconclusive on whether there would be a
financial benefit to the Department in continuing to devel op a competitivepropul son system
for the JSF program, the committeenotesthat all studiesidentified significant non-financia
factors of a two-engine competitive program. These included better engine performance;
improved contractor responsiveness; a more robust industria base; increased engine
reliability; and improved operational readiness. The committee believes that the benefits,
which could be derived from thenon-financia factors, favor continuing the JSF competitive
propulsion system program.

Therefore, the committee recommends an increase of $438.9 million for continuing F136
SDD, with half that amount added to PE 64800N and the other half added to PE 64800F.

(Page 35)

The committee's report states that the recommendation to include additional Navy and Air Force
research and development funding for the F-35 aternate engine was approved in full-committee
markup by avote of 1210, with the votes as follows: “In Favor: Senators Levin, Kennedy, Byrd,
Nelson of Florida, Bayh, Webb, McCaskill, Hagan, Begich, Thune, Wicker, and Vitter. Opposed:
Senators Lieberman, Reed, Akaka, Nelson of Nebraska, Udall of Colorado, Inhofe, Sessions,
Chambliss, Martinez, and Collins.” (Page 276)

Regarding funding for management reserves within Air Force and Navy research and
development funding for the F-35 program, the committee's report states:

Thebudget request included $1,741.3 million [Navy research and devel opment funding] in
PE 64800N, and $1,858.1 million [Air Force research and development funding] in PE
64800F for continued development of the Joint Strike Fighter (JSF) program, including
$476.0 million for management reservesto cover unforeseen problemsthat may ariseduring
the system devel opment and demonstration (SDD) phase of the program.

The Department conducted areview of JSF program costs and scheduleslagt year. Thegroup
conducting thereview, called the Joint Estimating Team (JET), recommended, among other
things, that the management reserves available to the program executive officer (PEO) be
increased throughout the remainder of SDD program. As a result of the JET
recommendations, the Department increased management reservestothelevel requestedin
the budget.
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The Department has informed the committee that the PEO now believes that he can fully
executethefiscal year 2010 SDD program with only $320.0 million, or $156.0 million less
than was included in the request.

Therefore, the committee recommends a decrease of $78.0 million in PE 64800N and a
decrease of $78.0 million in PE 64800F to eliminate these excess management reserves.

(Page 82)
Thereport discusses the project Navy-Marine Corps strike fighter shortfall on pages 20-22.

Statement of Administration Policy

A July 15, 2009, statement of administration policy on S. 1390 states the following regarding the
F-35 program:

F-35 Joint Strike Fighter (JSF) Program: The Administration strongly objectsto theaddition
of $438.9 million for devel opment of the alternative engine program. The Administration
also objectsto provisionsof thebill that mandate an alternative engine program for the JSF.
Thecurrent engineis performing well with morethan 11,000 test hours. In addition, therisks
associated with asingle engine provider are manageabl e as evidenced by the performanceof
theF-22 and F/A-18E/F, Air Force and Navy programs supplied by asingleengineprovider.
Expenditures on asecond engineare unnecessary and impedethe progress of the overall JSF
program. The Air Force currently has several fleetsthat operate on a single-engine source.
The Administration also objects to the limit on the obligation of overall JSF devel opment
funding to 90 percent of the amount authorized until the Secretary of Defense submits a
written certification that sufficient funds have been obligated in FY 2010 for the dternative
engine program. If thefinal bill presented to the President would serioudly disrupt the F-35
program, the President’ s senior advisors would recommend a veto. ™

Senate (Floor Consideration)

Summary

On July 23, 2009, as part of its consideration of S. 1390, the Senate rejected by a vote of 38 to 59
(Record Vote 240) an amendment (S.Amdt. 1767) that would have modified Section 211 as
reported by the Senate Armed Services Committee so as to preserve the additional research and
development funding for the alternate engine program, but make that funding available through
an offset taken from a place in the defense budget other than what was recommended in the
Senate Armed Services Committee markup.

Following its rgection of S Amdt. 1767, the Senate adopted by voice vote another amendment
(S.Amdt. 1627) that rewrites Section 211 so asto remove the research and development funding
that was added in committee markup for an alternate engine program. The amendment also
prohibits the obligation or expenditure of FY 2010 funding on an alternate program until the
Secretary of Defense makes certain certifications regarding its cost effectiveness. As amended by
S.Amdt. 1627, S. 1390 is now generally consistent with the Administration’s proposal to
terminate the alternate engine program.

130 Executive Office of the President, Office of Management and Budget, Satement of Administration Policy, S 1390 —
National Defense Authorization Act for Fiscal Year 2010, July 15, 2009, pp. 1-2. Emphasisasin the original.
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S.Amdt. 1767 (Not Agreed To)
S.Amdt. 1767 would have:

preserved the language from Sec. 211 as reported by the Senate Armed Services
Committee that would prohibit DOD from abligating more than 90% of FY 2010
F-35 research and development funds until the Secretary of Defense submits to
the congressional defense committees a written certification that sufficient funds
have been obligated for FY2010 for the continued devel opment of a competitive
propulsion system for the F-35 to ensure that system devel opment and
demonstration continues under the program during FY 2010;

preserved the additional research and development funding for the alternate
engine program that was added in the Senate Armed Services Committee
markup;

restored reductions to the UH-1Y/AH-1Z helicopter program and to F-35
program management reserves that were made so as to make available the
funding that was added for the alternate engine program; and

instead reduced funding for the HC/M C-130 aircraft program—a program that
received $504 million in procurement funding in the FY 2009 supplemental
appropriations act (H.R. 2346/P.L. 111-32 of June 24, 2009).™"

Thetext of S Amdt. 1767 is as follows:

SEC. 211. CONTINUED DEVELOPMENT OF COMPETITIVE PROPULSION SYSTEM
FOR THE JOINT STRIKE FIGHTER PROGRAM.

(@) In General.—Of the amounts authorized to be appropriated or otherwise made available
for fiscal year 2010 for research, devel opment, test, and eval uation for the F-35 Lightning 11
aircraft program, not more than 90 percent may be obligated until the Secretary of Defense
submitstothe congressiona defense committeesawritten certification that sufficient funds
have been obligated for fiscal year 2010 for the continued development of a competitive
propulsion system for the F-35 Lightning I aircraft to ensurethat system devel opment and
demonstration continues under the program during fiscal year 2010.

(b) Additional Amount for UH-1Y/AH-17Z Rotary Wing Aircraft.—The amount authorized
to be appropriated by section 102(a)(1) for aircraft procurement for the Navy is hereby
increased by $282,900,000, with the amount of the increase to be allocated to amounts
available for the procurement of UH-1Y/AH-1Z rotary wing aircraft.

(c) Restoration of Management Reserves for F-35 Joint Strike Fighter Program.—

(1) NAVY JOINT STRIKE FIGHTER.—The amount authorized to be appropriated by
section 201(a)(2) for research, development, test, and evaluation for the Navy is hereby
increased by $78,000,000, with the amount of the increase to be allocated to amounts
available for the Joint Strike Fighter program (PE # 0604800N) for management reserves.

(2) AIRFORCE JOINT STRIKE FIGHTER.—Theamount authorized to beappropriated by
section 201(a)(3) for research, devel opment, test, and evaluation for the Air Forceishereby

151 See page 93 of the conference report on H.R. 2346 (H.Rept. 111-151 of June 12, 2009).
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increased by $78,000,000, with the amount of the increase to be allocated to amounts
available for the Joint Strike Fighter program (PE # 0604800F) for management reserves.

(d) Offset.—The amount authorized to be appropriated by section 103(1) for aircraft
procurement for the Air Forceishereby decreased by $438,900,000, with the amount of the
decrease to be derived from amounts available for airlift aircraft for the HC/MC-130
recapitalization program.

S.Amdt. 1627 (Agreed To)
S.Amdt. 1627 would:

o diminate the language from Sec. 211 asreported by the Senate Armed Services
Committee that would prohibit DOD from abligating more than 90% of FY 2010
F-35 research and development funds until the Secretary of Defense submits to
the congressional defense committees a written certification that sufficient funds
have been obligated for FY 2010 for the continued devel opment of a competitive
propulsion system for the F-35 to ensure that system devel opment and
demonstration continues under the program during FY 2010;

o replacethe eliminated language with new language that prohibits the obligation
or expenditure of FY2010 funding on an alternate engine program until the
Secretary of Defense makes certain certifications regarding cost effectiveness of
such a program;

e diminate the additional research and development funding for the alternate
engine program that was added in the Senate Armed Services Committee
markup;

e restorereductions to the UH-1Y/AH-1Z helicopter program and to F-35 program
management reserves that were made so as to make available the funding that
was added for the alternate engine program.

Thetext of S, Amdt. 1627 is as follows:

SEC. 211. LIMITATION ON USE OF FUNDSFORAN ALTERNATIVE PROPULSION
SYSTEM FOR THE F-35 JOINT STRIKE FIGHTER PROGRAM; INCREASE IN
FUNDING FOR PROCUREMENT OF UH-1Y/AH-1Z ROTARY WING AIRCRAFT AND
FOR MANAGEMENT RESERVES FOR THE F-35 JOINT STRIKE FIGHTER
PROGRAM.

(a) Limitation on Use of Funds for an Alternative Propulsion System for the F-35 Joint
Strike Fighter Program.—None of the fundsauthorized to be appropriated or otherwisemade
available by this Act may be obligated or expended for the devel opment or procurement of
an dternate propulson system for the F-35 Joint Strike Fighter program until the Secretary
of Defense submitsto the congressional defense committeesacertification inwritingthat the
development and procurement of the alternate propulsion system—

(2) will—
(A) reduce the total life-cycle costs of the F-35 Joint Strike Fighter program; and

(B) improve the operational readiness of the fleet of F-35 Joint Strike Fighter aircraft; and
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(2) will not—

(A) disrupt the F-35 Joint Strike Fighter program during the research, development, and
procurement phases of the program; or

(B) result in the procurement of fewer F-35 Joint Strike Fighter aircraft during thelifecycle
of the program.

(b) Additional Amount for UH-1Y/AH-17Z Rotary Wing Aircraft.—The amount authorized
to beappropriated by section 102(a)(1) for aircraft procurement for the Navy isincreased by
$282,900,000, with the amount of the increase to be allocated to amounts available for the
procurement of UH-1Y/AH-1Z rotary wing aircraft.

(c) Restoration of Management Reserves for F-35 Joint Strike Fighter Program.—

(1) NAVY JOINT STRIKE FIGHTER.—The amount authorized to be appropriated by
section 201(a)(2) for research, development, test, and evaluation for the Navy is hereby
increased by $78,000,000, with the amount of the increase to be allocated to amounts
available for the Joint Strike Fighter program (PE # 0604800N) for management reserves.

(2) AIRFORCE JOINT STRIKE FIGHTER.—Theamount authorized to beappropriated by
section 201(a)(3) for research, devel opment, test, and evaluation for the Air Forceishereby
increased by $78,000,000, with the amount of the increase to be allocated to amounts
available for the Joint Strike Fighter program (PE # 0604800F) for management reserves.

(d) Offsets.—

(2) NAVY JOINT STRIKE FIGHTER F136 DEV EL OPMENT.—The amount authorized to
be appropriated by section 201(a)(2) for research, devel opment, test, and eval uation for the
Navy is hereby decreased by $219,450,000, with the amount of the decrease to be derived
from amountsavailablefor the Joint Strike Fighter (PE # 0604800N) for F136 devel opment.

(2) AIR FORCE JOINT STRIKE FIGHTER F136 DEVELOPMENT.—The amount
authorized to be appropriated by section 201(a)(3) for research, development, test, and
evaluation for the Air Force is hereby decreased by $219,450,000, with the amount of the
decreaseto be derived from amountsavailable for the Joint Strike Fighter (PE # 0604800F)
for F136 development.

Conference

Quantities and Funding

The conference report (H.Rept. 111-288 of October 7, 2009) on the FY 2010 defense authorization
act (H.R. 2647/PL. 111-84 of October 28, 2009) authorizes funding for procuring a total of 30 F-
35sin FY2010, asrequested (pages 933 and 948). The report authorizes $215 million in Air Force
research and development funding (page 1017) and $215 million in Navy research and

devel opment funding (page 1005) for continued development of the F136 alternate engine, and
$130 million in Air Force advance procurement funding to begin procurement of F136 engines

(page 948).
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Legislative Provisions

Section 131 of the act requires areport on the procurement of “4.5”-generation fighters that isto
include, among other things, “a discussion regarding the availability and feasibility of procuring
F-35 aircraft to proportionally and concurrently recapitalize the Air National Guard during fiscal
years 2015 through fiscal year 2025.” Section 217 requires future DOD budgets to provide
separate line items for the F-35B and F-35C within the Navy aircraft procurement account and
the Navy research and devel opment account. Section 244 requires, for the period 2010-2015, an
annual GAO report on the status of the F-35 program.

Section 131 states:

SEC. 131. REPORT ON THE PROCUREMENT OF 4.5 GENERATION FIGHTER
AIRCRAFT.

(@) IN GENERAL.—Not later than 90 days after the date of the enactment of this Act, the
Secretary of Defense shall submit to the congressional defense committees areport on the
procurement of 4.5 generation fighter aircraft. Thereport shall include the following:

(1) Thenumber of 4.5 generation fighter aircraft needed to be procured during fiscal years
2011 through 2025 tofulfill therequirement of the Air Forceto maintain not lessthan 2,200
tactical fighter aircraft.

(2) The estimated procurement costs for those aircraft if procured through annual
procurement contracts.

(3) The estimated procurement costs for those aircraft if procured through multiyear
procurement contracts.

(4) The estimated savings that could be derived from the procurement of those aircraft
through amultiyear procurement contract, and whether the Secretary determines theamount
of those savings to be substantial.

(5) A discussion comparing the costs and benefits of obtaining those aircraft through annual
procurement contracts with the costs and benefits of obtaining those aircraft through a
multiyear procurement contract.

(6) A discussion regarding the availability and feasibility of procuring F-35 aircraft to
proportionally and concurrently recapitalize the Air National Guard during fiscal years2015
through fiscal year 2025.

(b) 4.5 GENERATION FIGHTER AIRCRAFT DEFINED.—In this section, theterm ** 4.5
generation fighter aircraft’” meanscurrent fighter aircraft, including the 15, F-16, and F—
18, that—

(1) have advanced capahilities, including—

(A) AESA radar;

(B) high capacity data-link; and

(C) enhanced avionics; and
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(2) have the ahility to deploy current and reasonably foreseeable advanced armaments.
Section 217 states:

SEC. 217. SEPARATE PROCUREMENT AND RESEARCH, DEVELOPMENT, TEST,
AND EVALUATION LINE ITEMS AND PROGRAM ELEMENTS FOR THE F-35B
AND F-35C JOINT STRIKE FIGHTER AIRCRAFT.

In thebudget material s submitted to the President by the Secretary of Defensein connection
with the submission to Congress, pursuant to section 1105 of title 31, United States Code, of
the budget for fiscal year 2011, and each subsequent fiscal year, the Secretary shall ensure
that within the Navy research, development, test, and evaluation account and the Navy
aircraft procurement account, a separate, dedicated line item and program element is
assigned to each of the F-35B aircraft and the F-35C aircraft, to the extent that such
accounts include funding for each such aircraft.

Section 244 states:

SEC. 244. ANNUAL COMPTROLLER GENERAL REPORT ON THE F-35LIGHTNING
Il AIRCRAFT ACQUISITION PROGRAM.

(@) ANNUAL GAO REVIEW.—The Comptroller General shall conduct anannua review of
the =35 Lightning Il aircraft acquisition program and shall, not later than March 15 of each
of 2010 through 2015, submit to the congressional defense committeesareport ontheresults
of the most recent review.

(b) MATTERS TO BE INCLUDED.—Each report on the F-35 program under subsection
(a) shall include each of the following:

(1) The extent to which the acquisition program is meeting devel opment and procurement
cost, schedule, and performance goals.

(2) The progress and results of developmental and operational testing and plans for
correcting deficiencies in aircraft performance, operational effectiveness, and suitability.

(3) Aircraft procurement plans, production results, and efforts to improve manufacturing
efficiency and supplier performance.

Report Language
The conference report states:
F-35 and alternate propul sion system program

The Senate amendment contained a provision (sec. 211) that would: (1) increasein funding
for procurement of UH-1Y/AH-1Z rotary wing aircraft and for management reservesfor the
F-35 Joint Strike Fighter program; and (2) prohibit the obligation of funds authorized to be
appropriated for devel opment or procurement of an aternate propul sion system for the 35
until the Secretary of Defense certifiesin writing to the congressiona defense committees
that devel opment and procurement of the alternate propul sion system would: (a) reducelife
cycle costs of the F-35; (b) improve operational readiness of the fleet of F-35 aircraft; (c)
will not disrupt the F-35 research, development, test, and evaluation (RDT&E) and
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procurement phases of the program; and (d) will not result in the procurement of fewer F=35
aircraft during the life cycle of the program.

The House hill contained a provision (sec. 218) that would limit obligations for the F-35
RDT&E program to 75 percent until 15 days after the later of the dates on which: (1) the
Under Secretary of Defensefor Acquisition, Technology, and Logistics certifiesinwritingto
the congressional defense committees that all fiscal year 2010 funds for the F-35
competitive propul sion system have been obligated; (2) the Secretary of Defensesubmitsthe
report on F/A-18 multiyear procurement costs required by section 123 of the Duncan Hunter
National Defense Authorization Act for Fiscal Y ear 2009 (Public Law 110-417); and (3) the
Department submits the 30-year aircraft procurement plan required by section 231aof title
10, United States Code.

The House bill also contained a provision (sec. 242) that would require the Secretary of
Defenseto includein annual budget requests submitted to the President, beginning in 2011,
such amounts as are necessary for the full funding of continued development and
procurement of a competitive propulsion system for the F-35.

Both the House and Senate recede from their respective provisions.

The conferees agree to authorize the budget request for 30 F-35 aircraft in Aircraft
Procurement, Navy, and Aircraft Procurement, Air Force. The conferees also agree to
authorizean increase of atotal of $430.0 millionin RDT& E, Navy, and RDT&E, Air Force
for continued F136 engine development; and $130.0 million in Aircraft Procurement, Air
Force, for F136 engine procurement. The conferees expect that the Secretary of Defensewill
comply with the direction in section 213 of the National Defense Authorization Act for
Fiscal Year 2008 (Public Law 110-181), and ensure that sufficient annua amounts are
obligated and expended, in each fiscal year, for the continued devel opment and procurement
of two options for the F-35 propulsion system in order to ensure the development and
competitive production of the F-35 propulsion system. (Pages 706-707)

FY2010 DOD Appropriations Bill (H.R. 3326)

House

Quantities and Funding

The House Appropriations Committee, inits report (H.Rept. 111-230 of July 24, 2009) on H.R.

3326, recommends the following:

procuring 18 F-35Bs and Cs for the Marine Corps and Navy—a reduction of two
aircraft from the requested figure of 20 (page 148);

procuring 10 F-35As for the Air Force—the requested figure (page 184);

areduction of $420.6 million in Navy aircraft procurement funding for the
procurement of F-35Bs and Cs for the Marine Corps and Navy, consisting of a
reduction of $300 million for “Reduction of two aircraft — no FY 2009 advance
procurement,” and a reduction of $120.6 million for non-recurring equipment
execution” (page 151, line 6);

anet increase of $18.6 million in Air Force procurement funding for the F-35
program, consisting of a reduction of $111.4 million for “Reduction to non-

Congressional Research Service

96



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

recurring engineering” and an increase of $130 million for the alternate engine
(page 187, line 1);

e areduction of $22 million in Air Force advance procurement funding for the F-
35 program for “Reduction of 2 aircraft previously funded in fiscal year 2009”
(page 187, line 2);

e anincrease of $215 million in Navy research and devel opment funding for the F-
35 alternate engine (page 258, line 127); and

e anincrease of $215 million in Air Force research and development funding for
the F-35 alternate engine (page 273, line 84).

As discussed below in the section on report language, the recommended two-aircraft reduction in
the number of F-35Bs and Cs to be procured is for F-35Bs, making for arecommended
procurement of 14 F-35Bs and 4 F-35Cs.

Report Language
Regarding procurement funding for the F-35 program, the committee's report states:
F-35 LIGHTNING Il JOINT STRIKE FIGHTER

Last year, the Congress appropriated advance procurement funding for 14 fiscal year 2010
F-35 Short Take-Off and Vertical Landing (STOVL) aircraft [i.e., F-35Bs]. However, this
year’ srequest contains full funding for the procurement of 16 STOVL aircraft. Without the
proper advance procurement funding, two of the fiscal year 2010 aircraft will not execute
until fiscal year 2011. Since these aircraft will execute as fiscal year 2011 aircraft, they
should befunded in fiscal year 2011. Therefore, therecommendati on removes $300,000,000,
the cost of two STOVL aircraft, from the program. This adjustment is consistent with the
Navy’'s own adjustmentsto other aircraft procurement programs. (Pages 153-154)

Thereport also states:
JOINT STRIKE FIGHTER NON-RECURRING EQUIPMENT

The Joint Strike Fighter program budgets for and procures equipment and tooling to outfit
the manufacturing facility with sufficient capacity to produce aircraft in larger quantitiesas
the production program ramps up. Since the program began production in fiscal year 2007,
the Congress has appropriated over $900,000,000 for thiseffort. However, in actuality, the
program has executed just over $700,000,000, largely because the production ramp up has
been lower than originally predicted. Therefore, therecommendation reducestherequest for
non-recurring equipment by $232,000,000 to fund this activity at a level consistent with
historical execution. (Page 119)

Regarding administration proposals to terminate programs, including the F-35 alternate engine
program, the report states:

The Committee al so seekstoreversearecent and increasing trend to curtail the deve opment
of systems before such effortsrealize any benefit to the taxpayer. The Committee strongly
supports realistic budgeting that matches available funding to overall programs. Indeed,
many of the program terminations proposed in the fiscal year 2010 budget request are
supported in this bill. Nevertheless, the Committee is concerned that the proposal to
terminate some programsispremature, and believesthat continuing certain effortsmay yie d
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significant payback. The Committee believesthat thisisclearly the case for the presidential
helicopter, wherein five aircraft have been purchased that could be pressed into service.
Similarly, inthe Committee’ sview, thereispotential for significant payback associated with
the Joint Strike Fighter alternative engine and certain missile defense activities provided in
this recommendation. (Page 4)

Thereport also states:
JOINT STRIKE FIGHTER ALTERNATE ENGINE

The 35 Lightning |1 Joint Strike Fighter program truly representsthe Nation’ sfuturewith
respect to tactical aviation. The Navy, Marine Corps and Air Force plan to procure over
2,500 of these fifth generation stealthy aircraft and will fly them well into the future. The
Department’ sorigina plan for the F35 propul sion engine wasto havetwo engine variants.
Cost growth in other areas of the development program resulted in the Department
abandoning the alternate engine program. Currently, all three variants of the F-35 aircraft
will be powered by the same propul sion engine. Although thiswill makethelogisticsfor the
aircraft less complex, this practice presents problems. The Committee is extremely
concerned that in the near future when the F—35 will comprise the majority of the Nation’s
tactical aircraft inventory any technical problemswith the engine could theoretically ground
the entirefleet of aircraft. If this situation wereto arisein atime of crisis, the Commander-
in-Chief’ s flexibility would be severely limited.

Anocther area of concern for the Committee is the lack of competition for the Joint Strike
Fighter engine program. With over 2,500 aircraft envisioned for this program, the potential
for cost savings through an engine competition is enormous. The Committee is aware that
the Department conducted abusiness case analysisthat compared the cost of the program of
record (sole source engine provider) to aprogram using adual sourcestrategy for theengine
program. The business case concluded that the costs of the two programswereessentidly the
same. Sincethe Congress has put several hundred million dollarsinto the devel opment of an
alternate engine program since this business case was published, the Committeeis puzzled
by the Department’s decision to not fund the alternate engine. With the majority of the
upfront development cost having been sunk into the program, it seems clear that from this
point forward the dual source strategy is the most cost effective method to acquire the
propulsion engine for the Joint Strike Fighter. Therefore, the recommendation provides an
additional $430,000,000 for the continued development of the alternate engine and
$130,000,000 for alternate engine production costs for a total of $560,000,000 above the
regquest for the alternate engine program. Further, since a dual source engine strategy isthe
most cost effective method for acquiring engines from this point forward, the Secretary of
Defense is directed to include funding for the alternate engine program in future budget
reguests. (Pages 215-216)

Statement of Administration Policy

A July 28, 2009, statement of administration policy on H.R. 3326 as reported in the House states
the following regarding the F-35 program:

Joint Srike Fighter (F-35) Alternate Engine. The Administration strongly objects to the
addition of $130 million to produce, and $430 million to continue the devel opment of, the
Joint Strike Fighter (JSF) alternate engine, which was proposed for termination by the
President. Expenditures on an alternate engine for the JSF are unnecessary and divert
resourcesfrom theoverall JSF program. The current engineisperforming well, and therisks
associated with a single engine provider are manageable. If the final bill presented to the
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President would serioudly disrupt the F-35 program, the President’ s senior advisors would
recommend that he veto the hill.*>

Senate

Quantities and Funding

The Senate Appropriations Committee, in itsreport (S.Rept. 111-74 of September 10, 2009) on
H.R. 3326, recommends the following:

e procuring 20 F-35Bs and Cs for the Marine Corps and Navy—the requested
figure (page 101);

e procuring 10 F-35As for the Air Force—the requested figure (page 129);

e areduction of $22 million in Air Force advance procurement funding for the
procurement of F-35Asin afuturefiscal year for “Reduction of two aircraft”
(page 133, line 2);

e areduction of $78 million in Navy research and development funding for the F-
35 program for “ Excess to need” (page 184, line 127);

e areduction of $78 million in Air Force research and development funding for the
F-35 program for “ Excess to need” (page 197, line 84); and

e anincrease of $3 millionin Air Force research and development funding for the
Aerospace Propulsion and Power Technology program for “ Silicon Carbide
Power Modules for the F-35 Joint Strike Fighter” (page 196; line 22).

The committee’s report recommends no funding for F-35 alternate engine devel opment.

Report Language

The committee's report mentions the F-35 program on page 257 as part of a discussion of its
recommendation for procurement of Navy F/A-18E/F strike fighters, stating: “ The Committeeis
concerned about the shortfall in the Navy’s strikefighter inventory created by the aging of the
older F/A—18 models and the fact that the F-35 Joint Strike Fighter program will not start
delivering carrier aircraft in significant numbers for several years.”

152 Executive Office of the President, Office of Management and Budget, Satement of Administration Policy, H.R
3326 — Department of Defense Appropriations Act, 2010, July 28, 2009, p. 2. Emphasis asin the original.

Congressional Research Service 99



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Appendix A. Alternate Engine Program: Prior-Year
Legislative Activity

This appendix presents details from the legislative history of the F-35 alternate engine program
for the period FY1996-FY 2009. The appendix focuses on presenting final bill language and
committee and conference report language. It omits bill language in House- or Senate-reported
versions of bills, aswdl as humerous instances in which committee or conference reports
recommended additional funding for the F-35 alternate engine program but did not otherwise
discuss the program in report language. The F-35 program was known in FY1996 and FY 1997 as
the Joint Advanced Strike Technology (JAST) program.

FY1996

Defense Authorization Act (S. 1124/P.L. 104-106 of February 10, 1996)

Section 213 of S. 1124/P.L. 104-106 authorized funds for the JAST program, required DOD to
submit areport on the JAST program, and limited the obligation of JAST program funds until 30
days after the report is submitted. Subsection (b)(2) of Section 213 stated that $7 million of the
research and development funding authorized in the act “shall be available to provide for
competitive engine concepts’ for the JAST program. Subsection (d) required areport on
requirements for the JAST program and other combat aircraft, and on certain planning
assumptions that affect those requirements.

The conference report (H.Rept. 104-450 of January 22, 1996) on S. 1124 discussed Section 213
on pages 705-707, stating in part:

The Senatereport (S.Rept. 104-112) questioned whether the program could fulfill theneeds
of thethree services, and directed the Department to include two separate approachesin the
JAST program to reduce program risk. The Senate amendment directed the Secretary of the
Navy to:...

(2) evaluate at least two propulsion concepts from competing engine companies as part of
those demonstrations....

The conferees sharethe concerns expressed in the Senatereport (S.Rept. 104-112) regarding
the lack of engine competition and the size of flying prototypes. The conferees direct the
Under Secretary of Defense (Acquisition & Technology) (USD (A&T)) to ensurethat: (1)
the Department’s JAST program plan provides for adequate engine competition in the
program; and (2) the scale of the proposed demonstrator aircraft is consistent with both
adequately demonstrating JAST conceptsand lowering therisk of entering engineering and
manufacturing development (EMD). The conferees direct the Secretary of Defensetoinclude
in the report required by section 213(d) the Department’s plan for competitive engine
programs and demongtrator aircraft.

The conferees recommend authorization of funds reflecting these changes, and agree to a
provision (sec. 213) that would:...

(4) authorize $7.0 million for competitive engine concepts.
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The Senate Armed Services Committee report (S.Rept. 104-112 of July 12, 1995) on S. 1026, an
earlier version of the FY 1996 defense authorization hill, discussed the JAST program on pages
95-97, gtating in part:

Further, the committee believes supporting competitive propulsion programs would help
reducerisk and lead to higher confidence of achieving more affordablelife cycle costs. The
committee fears that the current JAST approach may lead to selecting one power plant
manufacturer prematurely. Therefore, the committeedirectsthe Secretary toeval uateat least
two propulsion concepts from competing engine companies as part of the full scale, full
thrust aircraft demonstrators. (Page 96)

DOD Appropriations Act (H.R. 2126/P.L. 104-61 of December 1, 1995)

The House Appropriations Committee report (H.Rept. 104-208 of July 27, 1995) on H.R. 2126
discussed the JAST program on page 150, stating in part:

Thehistory of recent fighter engine propul sion plants demonstratesthat devel opment of new
enginesisdifficult. The Navy has generally been di ssati sfied with the engine performance of
early model F14s, and it eventually upgraded later model F—14swith an Air Force engine.
TheAir Forcein thelate 1970s and early 1980s was dissatisfied with both the performance
and cost of engines on early models of the F-15 and the F-16, and it spent over a billion
dollars to bring a second engine manufacturer into a position where competition could be
conducted between two companiesfor future Air Forcefighter aircraft. Thenew engine for
the F—22 has suffered technical problems and is undergoing aredesign.

The Joint Advanced Strike Technology (JAST) program envisions building a common
aircraft to satisfy the needs of the Air Force, Navy and Marine Corpsfor fighter aircraft in
the next century. Yet, it has selected a single power plant design, a derivative of the F—22
engine which has yet to be proven. Given the engine performance difficulties experienced
over thelast two decades, thisisunwise. To cedethe manufactureof all jet enginesfor three
services futureaircraft without any additional competitionisnot likely to be cost effective.
For thesereasons, the Committee believesit isimperativefor the JAST programto actively
pursue an engine design from a second manufacturer and has provided an additional
$20,000,000 only for this purpose.

FY1997

Defense Authorization Act (H.R. 3230/P.L. 104-201 of September 23, 1996)

The Senate Armed Services Committee report (S.Rept. 104-267 of May 13, 1996) on S. 1745, the
companion bill to H.R. 3230, discussed the JAST program on page 181, stating in part:

The committeeis persuaded that the benefits of engine competition will outweigh any near-
term investment. Accordingly, the committee directs that remaining competition funds be
rebaselined to guaranteeintegration into the preferred weapons system concept at theearliest
practical point.
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DOD Appropriation Act (H.R. 3610/P.L. 104-208 of September 30, 1996)

H.R. 3610/PL. 104-208 was an omnibus appropriations act that included the DOD appropriations
act. The House Appropriations Committee report (H.Rept. 104-617 of June 11, 1996) on H.R.
3610 discussed the JAST program on page 151, stating in part:

The Committeerecommends $602,100,000, an increase of $13,000,000in the Navy account
only to accelerate development of an aternate engine in order to have it available at the
beginning of the engineering and manufacturing development phase of the program. This
increase should be part of a program to devel op a demonstrator engine and integrate it into
the selected weapon systems contractor concepts.

FY1998

Defense Authorization Act (H.R. 1119/P.L. 105-85 of November 18, 1997)
Section 213 of H.R. 1119/PL. 105-85 states in part:

SEC. 213. JOINT STRIKE FIGHTER PROGRAM.

(a) REPORT.—Not later than February 15, 1998, the Secretary of Defense shall submit to
the congressional defense committees areport on the optionsfor the sequencein which the
variants of the joint grike fighter are to be produced and fielded.

(b) CONTENT OF REPORT.—Thereport shal contain the following:...

(4) A certification that the Joint Strike Fighter Program contains sufficient funding to carry
out an aternate engine devel opment program that includesflight qualification of an dternate
enginein ajoint strike fighter airframe....

The House Armed Services Committee report (H.Rept. 105-132 of June 16, 1997) on H.R. 1119

discussed the JSF program on pages 189-190, 212, and 243. The discussion on pages 189-190
states in part:

The committee is aso concerned that the 1997 FY DP does not reflect adequate funding
within the JSF program to continue devel opment of the alternative fighter engine (AFE)
beyond the current demonstration/validation phase. The committee continuesto believethat
afully devel oped and flight tested AFE is essential to reducerisk to the JSF program and to
provide credible competition necessary for controlling program cost. Therefore, the
committeedirectsthe Secretary of Defenseto provideareport to the Congressiona defense
committees no later than February 15, 1998, detailing the level of funding within the JSF
program that isidentified to fund full development and flight test of the AFE.

The Senate Armed Services Committee report (S.Rept. 105-29 of June 17, 1997) on S. 924, the
companion bill to H.R. 1119, discussed the JSF program on pages 119-120, stating in part:

The budget request included funds for the continuation of a program to establish an
alternative engine for the joint strike fighter, but omitted funds for fiscal year 1998. The
committeeis persuaded that thereisaneed for an aternative enginefor the JSF, but expects
the Department to program sufficient funds in the future years for a robust, accelerated
profile. Accordingly, the committeerecommends an increasein the budget request of $28.0
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million to accelerate the alternative engine program, with the understanding that the
Department will provide for the accelerated program in fiscal year 1999 and beyond.

FY1999

Defense Authorization Act (H.R. 3616/P.L. 105-261 of October 17, 1998)

The Senate Armed Services Committee report (S.Rept. 105-189 of May 11, 1998) on S. 2060, the
companion bill to H.R. 3616, discussed the JSF program on pages 168-169, stating in part:

Section 213 of the Nationa Defense Authorization Act for Fiscal Year 1998 (Public Law
105-85) required a report on the order of fielding the variants of the JSF, and that
specifically addressed the acceleration of the naval variant. The report included a
certification that the JSF program contains sufficient funding to carry out an alternateengine
program that includes flight qualification of an aternate enginein a JSF airframe.

Whilenot in total agreement with thereport, the committee notesthetimely submission and
clear presentation of the Department of Defense priorities and plans. The certification of a
funded program for an alternate engine is a positive commitment to cost-effective program
management. However, the actual demonstration of the alternate engine in a JSF airframe
has been continuoudly shifted tothe*‘out years,”” an action that threatens to invalidate the
wholeinitiative. If thealternate engineisnot completed for use for the most stressing of the
JSF requirements (the short takeoff/vertical landing variant), then it may be too late to
provideamajor benefit to the program. Accordingly, the committee recommendsanincrease
of $15.0 million to the budget request to accel erate the devel opment of an alternative engine
for the JSF.

FY2000

Defense Authorization Act (S. 1059/P.L. 106-65 of October 5, 1999)

The House Armed Services Committee report (H.Rept. 106-162 of May 24, 1999) on H.R. 1401,
the companion bill to S. 1059, discussed the JSF program on pages 236-237, stating in part:

The committee continues its strong support for the development of an aternate engine to
ensure sustainment of critical industrial base capabilities, control of engine cost growth, and
reduction of risk to the reliability and maintainability of the planned fleet of 3,000 JSF
aircraft. The committeeis concerned that whilethe Department now statesacommitment to
development of an alternative enginefor JSF, the planned funding level s outlined to sup port
that commitment do not enabl e cost-efficient and timely completion of the effort.

Meanwhile, the Department is also conducting other jet engine development effortsin PE
27268F as part of the aircraft engine CIP. The committee notes that requested funding for
thislevel of effort program has increased by $66.6 million, over 40 percent, from the level
projected for fiscal year 2000 just last year. Thejustification for therequested increaseisto
reduce backl og of proposed engineering tasksfor currently fiel ded engines. Whilesupportive
of the CIP, the committee does not consider the proposed increase to this program to be of
higher priority than development of a new state-of-the-art alternative engine for JSF. The
committee notes that full development of a flight qualified jet engine also provides
opportunities to migrate proven new technol ogies to existing engines.
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Therefore, the committee recommends $130.2 million in PE 27268F, a decrease of $30.0
million, and $265.4 million in PE 63800F, an increase of $30.0 million, and directsthat this
increase in JSF funding be used only for acceleration of alternate engine devel opment.

The Senate Armed Services Committee report (S.Rept. 106-50 of May 17 [legislative day May
14], 1999) on S. 1059 discussed the JSF program on page 204, stating in part:

The budget request included $476.6 million ($241.2 million in Navy research and
development and $235.4 million in Air Force research and development) for continued
development of the joint strike fighter (JSF). Within that total, $33.0 million isincluded for
the alternate engine program. The committee remains concerned that devel opment of an
alternate engine for the JSF will not proceed to a point where it represents a viable
alternative and reduces risk for the vertical and short take off and landing (V/STOL) JSF
variant. The committee recommendsan additional $15.0 million in PE 63800F toreducerisk
and accel erate devel opment of the alternate engine, atotal Air Forceauthorization of $250.4
million.

FY2001

Defense Authorization Act (H.R. 4205/P.L. 106-398 of October 30, 2000) 153

The conference report (H.Rept. 106-945 of October 6, 2000) on H.R. 4205 discussed the JSF
program on pages 677-678, stating in part:

The conferees are a so concerned about the apparent pattern of additional contractor funding
required to sustain the current DEMV AL activities of the program. Sincethe JSF programis
potentially one of the largest acquisition programs in the Department of Defense, both
competing contractorsin thiswinner-take-all competition realize the significance of winner
selection. However, the conferees are opposed to the requirement for industry to make
additional, unreimbursed investments in the JSF program beyond existing contractual
agreements. The conferees view the additional DEMVAL funding as necessary to provide
for the execution of those projects presented in the budget request on the extended schedule
The conferees expect that risk mitigation projects, including the aternate engine, will be
funded to the levels presented in the budget request.

The House Armed Services Committee report (H.Rept. 106-616 of May 12, 2000) on H.R. 4205
discussed the JSF program on pages 252-253, stating in part:

Additionally, whilethe Department is currently reviewing the planned JSF “winner takedl”
strategy to ensure that aircraft industrial base concerns are addressed, the committee notes
that no specific concern has been stated with respect to the future stability of the fighter
aircraft engine industrial base. The committee supports continuation of the JSF alternate
engine program (AEP) as directed in section 211 [dc: 213] of the Nationa Defense
Authorization Act for Fiscal Year 1998 (P.L. 105-85) and recommendsthat the Department
specifically address measures to ensure the health of the fighter aircraft engine industrial
base in any proposed restructure of the acquisition program for JSF.

153 H.R. 5408, the FY 2001 defense authorization act, isincorporated in H.Rept. 106-945, the conference report on H.R.
4205. Thetext of H.R. 5408 isincluded in the conference report.
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The committee also notes that the JSF AEP, as currently funded, will not be capable of
compl eting devel opment and flight qualification of the alternate engine until after award of
lot five of the JSF production program. In order to reducerisk to JSF production and aircraft
fielding, the Committee supports acceleration of AEP development to ensure that the
alternative engine compl etes configuration compatibility for the JSF airframe.

The committee recommends $299.5 million in PE 64800F, $131.6 million in PE 63800N,
and $296.0 million in PE 64800N, the requested amounts. The committee al so recommends
$144.5 million in PE 63800F, an increase of $15.0 million, to accelerate the JSF AEP.

DOD Appropriations Act (H.R. 4576/P.L. 106-259 of August 9, 2000)

The Senate Appraopriations Committee report (S.Rept. 106-298 of May 18, 2000) on S. 2593, the
companion bill to H.R. 4576, discussed the JSF program on pages 116-177, stating in part:

The Committee al so continuesto support the Alternate Engine Program (AEP) for JSF and
expects that the recommended changes in overall JSF funding will not impact the current
AEP schedule and that no funds will be diverted from the existing AEP plan.

FY2002

Defense Authorization Act (S. 1438/P.L. 107-107 of December 28, 2001)

The conference report (H.Rept. 107-333 of December 12, 2001) on S. 1438 discusses the JISF
program on page 574, stating in part:

The conferees remain concerned about the technical risks associated with the JSF aircraft
engine and expect the Department to devel op and integrate the JSF alternate engine within
the EMD program. The conferees believe that the Department should execute the alternate
engine program with a goal of having that engine integrated into the JSF prior to full rate
production.

The House Armed Services Committee report (H.Rept. 107-194 of September 4, 2001) on H.R.
2586, the companion hill to S. 1438, discussed the JSF alternate engine program on page 220,
stating:

The budget request contained $769.5 million in PE 64800F to begin the engineering and
manufacturing devel opment phase of the JSF program, but included no funds to reduce
development schedulerisk of the aternate engine common hardware components.

The JSF program will devel op and field afamily of aircraft that meetsthe needs of theNavy,
Air Force, Marine Corps, and alies with commonality among the variantsto minimizelife
cyclecosts. The committeenotesthat the JSF joint program office (JPO) hasencouraged two
engine manufacturers to work together on the co-development of propulsion components
which are common to both the JSF' s current F-119 engine and the F-120 alternate engine™*
and understands that this effort will devel op two interchangeable propulsion systemswhile
preserving the proprietary interests of each manufacturer. The committee also understands

¥ These were earlier designations for the F135 and F136 engines, respectively. The F135 engine is a derivative of the
F119 engine, which isthe engine for the F-22 fighter.
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that the JPO supports production of the F-120 alternate engine as part of thelow-rateinitial
JSF production scheduled for fiscal year 2009 but believes that increased funding in fiscal
year 2002 is required to reduce development schedule risk of the common hardware
components.

Accordingly, the committee recommends $779.5 million in PE 64800F, an increaseof $10.0
million, to reduce development schedul erisk of the JSF alternate engine common hardware
components.

FY2003

DOD Appropriations Act (H.R. 5010/P.L. 107-248 of October 23, 2002)
The conference report (H.Rept. 107-732 of October 9, 2002) on H.R. 5010 states on page 279:

The conferees have included an additional $29,750,000 for the Joint Strike Fighter
Interchangeable Engine Program only to continue the current effort to devel op and maintain
two, competing, interchangeable engine programs for the Joint Strike Fighter.

FY2004

Defense Authorization Act (H.R. 1588/P.L. 108-136 of November 24, 2003)

The SENATE ARMED SERVICES COMMITTEE report (S.Rept. 108-46 of May 13, 2003) on S.
1050, the companion bill to H.R. 1588, notes on page 4 the recommendation for $56 millionin
additional funding for the JSF program. The report discussed the JSF program on page 185,
stating in part:

The committee believes that the interchangeable engine should be made available for
competitive procurement as early as possible. The result of a reduction to this program
would be to delay the interchangeable engine by at least two years.

Therefore, the committee recommends an increase of $56.0 million in PE 64800N to
continue the F136 interchangeable engine development on its original schedule. The
committee believesthat the Department of Defense should makethefinancia adjustmentsto
the Future Y ears Defense Program that arenecessary torestoretheorigina interchangeable
engine schedule.

DOD Appropriations Act (H.R. 2658/P.L. 108-87 of September 30, 2003)

The Senate Appropriations Committee report (S.Rept. 108-87 of July 10, 2003) on S. 1382, the
companion bill to H.R. 2658 discussed the JSF program on page 157, stating:

The Committee is dismayed that the Joint Strike Fighter program office was permitted to
take a reduction for inflation savings disproportionately against the F136 Interchangeable
Engine. This cut resulted in a $56,000,000 reduction to this engin€'s research and
development effort in fiscal year 2004.
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The Committee has been supportive of this engine development program for several years
and has, in fact, increased funding to accel erate this engine' s devel opment. This cut to the
program fliesin the face of longstanding Committee support.

The Committee, therefore, recommendsatotal cut of $56,000,000 to the Joint Strike Fighter
program which isto be taken equally from the Navy and the Air Force Joint Strike Fighter
programswith the exception of the F136 engine program. The Committee al so recommends
that the fiscal year 2004 cut to the F136 Interchangeable Engine be restored to the original
program with an appropriate adjustment for the inflation cut.

Finally, the Committee has added $20,000,000 to this program only for risk reduction to the
F136 Interchangeable Engine program.

FY2005

Defense Authorization Act (H.R. 4200/P.L. 108-375 of October 28, 2004)

The House Armed Services Committee report (H.Rept. 108-491 of May 14, 2004) on H.R. 4200
discussed the JSF program on page 183, stating in par:

In order to maintain competition for the engine for the JSF, Congress has mandated the
funding of an alternate engine program and the JSF Joint Program Office (JPO) isworking
with the contractor propulsion teamsto provide for completely interchangeable engines.

The committee believes that the earliest possible engine production lot competition is
beneficial to the JSF program. The committee directs the JSF JPO plan to compete, at the
earliest possible date, engine common hardware as well as the turbomachinery, while
maintaining PW F135 and GE F136 engine interchangeahility.

FY2006

Defense Authorization Act (H.R. 1815/P.L. 109-163 of January 6, 2006)

The House Armed Services Committee report (H.Rept. 109-89 of May 20, 2005) on H.R. 1815
discussed the JSF program on pages 92-93, stating in part:

Additionally, the committee understands that during the preparation of thefiscal year 2006
budget request that there were efforts by some within the military services to eiminate
planned budgetsfor the JSF competitive engine devel opment program. Despitethose views,
the committee also understands that the Secretary of Defense ensured that the engine
program was nominally funded. The committee believes that a two-engine source for the
single-engine JSF would be the most cost effective and operationally effective engine
solution during the JSF' s service life, and therefore expects that the Secretary, along with
Department of the Navy and the Department of the Air Force, will remain committed to the
development of competitive enginesfor the JSF.
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FY2007

Defense Authorization Act (H.R. 5122/P.L. 109-364 of October 17, 2006)
Section 211 of H.R. 5122/PL. 109-364 states:

SEC. 211. ACQUISITION OF, AND INDEPENDENT COST ANALYSES FOR, THE
JOINT STRIKE FIGHTER PROPULSION SYSTEM.

(8) ACQUISITION.—

(1) IN GENERAL.—The Secretary of Defense shall provide for the devel opment and
procurement of the propulsion system for the Joint Strike Fighter aircraft through the
continued devel opment and sustainment of two interchangeabl e propul sion systems for that
aircraft by two separate contractors throughout the life cycle of the aircraft.

(2) MODIFICATIONS PROHIBITED.—Except asprovided by paragraph (3), the Secretary
may not carry out any modification to the acquisition program for the Joint Strike Fighter
aircraft that would result in the devel opment or procurement of the propulsion system for
that aircraft in amanner other than that required by paragraph (1).

(3) MODIFICATIONS ALLOWED.—Notwithstanding paragraph (1), a modification
described in paragraph (2) may be carried out to the extent that each of the following
requirementsis met:

(A) The Secretary of Defense has natified the congressional defense committees of the
modification.

(B) Each of the reportsrequired by subsection (b) has been submitted.
(C) Funds are appropriated for that purpose pursuant to an authorization of appropriations.
(b) INDEPENDENT COST ANALY SES—

(1) IN GENERAL.—A comprehensive and detailed cost analysis of the Joint Strike Fighter
engine program shall be independently performed by each of the following:

(A) The Comptroller General.

(B) A federally funded research and development center selected by the Secretary of
Defense.

(C) The Secretary of Defense, acting through the Cost Analysis Improvement Group of the
Office of the Secretary of Defense.

(2) MATTERS COVERED.—Each such cost analysis shall cover—

(A) an dternative under which the Joint Strike Fighter aircraft is capable of using the F135
engineonly;

(B) an alternative under which the program executes a one-time firm-fixed price contract for
a selected propulson system for the Joint Strike Fighter aircraft for the life cycle of the
aircraft following the Initial Service Release of the propulsion system in fiscal year 2008;

Congressional Research Service 108



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

(C) an alternative under which the Joint Strike Fighter aircraft is capable of using either the
F135 engine or the F136 engine, and the engine selection is carried out on a competitive
basis; and

(D) any other aternative, whether competitive or sole source, that would reduce total life-
cycle cost, improve program schedule, or both.

(3) REPORTS.—Not | ater than March 15, 2007, the Secretary of Defense, the Comptroller
General, and the chief executive officer of the federally funded research and devel opment
center selected under paragraph (1)(B) shall independently submit to the congressional
defense committees areport on the cost analysis carried out under paragraph (1). Each such
report shall include each of the following matters:

(A) The key assumptions used in carrying out the cost analysis.
(B) The methodol ogy and techniques used in carrying out the cost analysis.
(C) For each alternative required by paragraph (2)—

(i) acomparison of thelife-cycle costs, including costsin current and constant dollarsand a
net-present-value analyss;

(ii) estimates of—
(1) supply, maintenance, and other operations manpower required to support thealternative;

(1) thenumber of flight hoursrequired to achieve engine maturity and the year in whichthat
is expected to be achieved; and

(11 thetotal number of engines expected to be procured over thelifetime of the Joint Strike
Fighter program; and

(iii) an evaluation of benefits, other than cost, provided by competition, to include an
assessment of improved performance, operational readiness and warfighting capahility, risk
reduction, technology innovation, and contractor respons veness.

(D) A description of theacquisition strategies (including devel opment and production) that
were used for, and experience with respect to cost, schedule, and performance under, past
acquisition programsfor enginesfor tactical fighter aircraft, including the F-15, F-16, F-18,
and F-22 aircraft.

(E) A comparison of the experiences under past acquisition programs carried out on a sole-
source basiswith respect to performance, savings, maintainability, reliability, and technical
innovation.

(F) The impact that canceling the F136 competitive engine would have on the high-
performance military engine industrial base, and on the Department of Defense’ s ability to
make competitive engine choices for future combat aircraft systemsbeyond the Joint Strike
Fighter.

(G) Conclusons and recommendations.

(4) CERTIFICATIONS—In submitting the report required by paragraph (3), the
Comptroller General and the chief executive officer of the federally funded research and

Congressional Research Service 109



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

development center shall aso submit a certification asto whether the Secretary of Defense
provided access to sufficient information to enable the Comptroller General or the chief
executive officer, asthe case may be, to makeinformed judgments on the mattersrequired to
be included in the report.

(c) LIFE-CYCLE COSTS DEFINED.—In this section, the term ‘‘lifecycle costs’
includes—

(1) those elements of cost that would be considered for alife-cycle cost analysisfor amajor
defense acquisition program, including procurement of engines, procurement of spare
engines, and procurement of engine components and parts; and (2) good-faith estimates of
routine engine costs (such as performance upgrades and component improvement) that
historically have occurred in tactical fighter engine programs.

The House Armed Services Committee report (H.Rept. 109-452 of May 5, 2006) on H.R. 5122
discussed the JSF program on pages 105-106 and 220-221. The discussion on pages 220-221
states in part:

The budget request contained $2.0 hillion in PE 64800F for the Department of the Air
Force' s devel opment of thejoint strike fighter (JSF), aso known asthe F-35, but included
no fundsfor research and development of a second aircraft tire source for the JSF and other
existing combat aircraft, or for devel opment of an aternate JSF engine. The committeenotes
that the budget request also includes $2.0 billion in PE 64800N for the Department of the
Navy's devel opment of JSF-....

The JSF alternate engine program is developing the F136 engine which would provide an
alternativeto the currently-planned F135 engine. In the committeereport (H. Rept. 109-89)
accompanying the National Defense Authorization Report for Fiscal Year 2006, the
committee expressed its belief that atwo-engine sourcefor the single-engine JSF would be
themost cost effective and operationally effective engine sol ution during the JSF s service
life, and isdisappointed that the budget request did not include fundsfor devel opment of an
alternate JSF engine beyond fiscal year 2006. During ahearing held by the Subcommitteeon
Tactical Air and Land Forces on March 16, 2006, the Under Secretary of Defense for
Acquisition, Technology, and Logistics testified, ** While the benefits of a second supplier
areundeniable, our judgment isthat those benefits arenot worth the substantia financial cost
of a second supplier.”” To confirm those judgments, the committee requested that the
Government Accountability Office (GAQO) witness at the hearing review and report on the
Department of Defense’ sanalysisthat resulted in the judgment to terminate the JSF alternate
engine program. On April 12, 2006, the GAO witness reported to the committee that the
**Department of Defense’ s quantitative analysisfocusesonly on potential savingsfor engine
acquisition and does not appear to fully examine potential savingsthat may bepossiblewhen
competition existsfor providing support for maintenance and operations over thelifecycle of
the engine.”” The committee concurs with GAQO’s observation, and believes that the JSF
alternate engine program should continue until the Department of Defense fully analyzes
potential costs and savings resulting from competition over the JSF engin€e' s lifecycle.

Accordingly, the committee recommends an increase of $408.0 million to continue the JSF
alternate engine program for fiscal year 2007. Additionally, the committee recommends a
provision (section 211) that would require that the Department of the Navy and the
Department of the Air Force obligate not | essthan $408.0 million, of the funds authorized to
be appropriated for the system devel opment and demonstration program for the Joint Strike
Fighter, for continued devel opment of an aternate engine for the Joint Strike Fighter. The
committee al sorecommends aprovision (section 215) that would require both the Secretary
of Defense, acting through the Department of Defense Cost Analysis Improvement Group,
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and the Comptroller General to conduct independent analyses of the JSF alternate engine
program and provide a report to the congressiona defense committees by March 15, 2007.

The Senate Armed Services Committee report (S.Rept. 109-254 of May 9, 2006) on S. 2766, the
companion bill to 5122, states on page 6:

In order to confront irregular warfarethreats, the Department must modernize and transform
thearmed forces. Since 2001, the Department has undergone significant modernization and
transformation even during a time of war. The committee supported the Department’s
transformational activities, including authorizing fundsfor the construction of eight ships,
for atotal of $12.1 hillion; including a provision to promote coordinated joint devel opment,
procurement, and operation of unmanned systems; adding funds for the continued
development of the Joint Strike Fighter interchangeable engine during fiscal year 2007,
authorizing the budget request of $3.7 hillion for the Army’s Future Combat Systems
program; and authorizing an increase of nearly $365.0 million over the President’ s budget
request of $11.1 hillion for science and technology programs.

Thereport states on page 7:

Increasingly, the committee has emphasized the importance of developing capahilities to
plan and conduct coalition operations. Ten years ago, the committee expressed concerns
regarding thelack of engine competition in the Joint Strike Fighter program. Asaresult, the
committeeincluded a provision in the National Defense Authorization Act for Fiscal Year
1996 (Public Law 104-106) that directed the Secretary of Defense to evaluate at least two
propulsion concepts from competing engine companies. Recently, the committee held
hearings to review the Department’s unilateral proposal, despite legidative direction to
maintain a two-engine program, to ediminate the development of the F136 alternate
interchangeable engine from the Joint Strike Fighter program. The committee remains
concerned that relying on one engine provider to perform multiple missions, for multiple
services and multiple nations presents an unnecessary operational and financial risk to the
United States. Accordingly, the committee authorized provisionsadding $400.8 million for
the continued development of the interchangeable engine during fiscal year 2007; and
directing the Secretary of Defenseto continue the devel opment and sustainment of the Joint
Strike Fighter program with two competitive propulsion systems throughout the life of the
aircraft or enter into a one-time, firm-fixed-price contract for a single propulsion system
throughout the life of the aircraft.

Thereport discussed two proposed legislative provisions on pages 129-131, stating:
Development of the propulsion system for the Joint Strike Fighter (sec. 254)

The committee recommends a provision that would direct the Secretary of Defense to
continue the devel opment and sustainment of the Joint Strike Fighter (JSF) program with
two competitive propulsion systems throughout the life cycle of the aircraft, or enter into a
one-time firm-fixed-price contract for a selected propulsion system for thelife cycle of the
aircraft following theinitial servicerelease of the JSF F135 propul sion system in fiscal year
2008.

Duringthe 1970’ sand early 1980’ s, Pratt & Whitney wasthe sole source provider of engines
for the 14, F-15, and F-16 aircraft. Because of persistent engine problemsthat resultedin
theloss of aircraft and degraded readiness, Congress directed the Department of Defenseto
develop and produce an engine to compete with Pratt & Whitney engines on these aircraft.
The benefits that resulted from this competition included improved performance, reduced
risk, increased readiness, lower cost of ownership, improved contractor responsiveness to
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Thereport discussed the JSF program on pages 95-96 and 179. The discussion on page 179

states:

customer needs, and over $4.0 hillion of cost savings. Congress once again directed the
Department to provide for an engine competition for the JSF in 1996 out of concerns for a
lack of competition expressed in the National Defense Authorization Act for Fiscal Year
1996 (P.L. 104-106). Congress has consistently supported a competitive engineprogram for
the Joint Strike Fighter for the past 10 years.

The JSF program isthe largest acquisition program, in terms of funding, in Department of
Defense history. Total JSF deliveries may well exceed 4,000 aircraft worldwide, with a
resultant level of propulsion business in the tens of billions of dollars. The committee is
concerned that relying on a sole engine supplier for a single-engine aircraft to do multiple
missionsfor multiple services and multipl e nations presentsan unnecessary operationa and
financial risk to our nation.

The committeeisal so concerned that the Department’ sanalysis provided to the committee,
asjustification for thetermination of the F136 interchangeabl e engine, accounted for only 30
percent of the engine costs over the life cycle of the aircraft and failed to comply with the
Department’ spolicy on economic anaysisthat would have required theinclusion of thetotal
life cycle cost. If the Department had conducted a full life cycle analysis, the committee
believes that the results of the analysis would show significant cost savings that could be
achieved through a competitive engine strategy. The committee believes that through the
enduring value of competition, sufficient savings will be generated from a series of
competitive engine procurementsover thelifecycleof theaircraft that will morethan offset
the cost of completing the F136 engine devel opment. In order to ensure that the Congresshas
the complete picture of the full life cycle costs, the committee has recommended another
provision described el sawherein thisreport that would require the Secretary of Defenseand
the Comptroller General to conduct independent life cycle cost analyses addressing this
issue.

Independent cost analysesfor Joint Strike Fighter engine program (sec. 255)

The committee recommends a provision that would direct the Secretary of Defense, a
federally-funded research and devel opment center (FFRDC) chosen by the Secretary, andthe
Comptroller General to conduct independent life cycle cost anal yses of the devel opment and
sustainment of the Joint Strike Fighter (JSF) program with two competitive propulsion
systems throughout the life cycle of the aircraft, versus terminating the alternate engine
development and proceeding with only one engine.

The provision would also require that the Comptroller and the FFRDC certify that they had
access to sufficient information upon which to make informed judgments on the life cycle
costs of the two alternatives.

As noted elsewhere in this report, the committee is concerned that the Department of
Defense analysis provided as justification for the termination of the F136 interchangeable
engine did not account for all of the costs over thelife cycle of the aircraft.

F136 I nterchangeable Engine

The budget request included $1,999.0 million in PE 64800F and $2,031.0 million in PE
64800N for the continued devel opment of the Joint Strike Fighter, but included no funding
for the devel opment of the F136 interchangeabl e engine. The committee believessupporting
competitive propulsion systems would help reduce operational risk and lead to higher
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confidence of achieving more affordable life cycle costs. The committee expects that the
Secretary of Defense, along with the Department of the Navy and the Department of the Air
Force, will remain committed to the devel opment and sustainment of competitivepropulsion
systems for the Joint Strike Fighter.

The committee recommends an increase of $200.4 million in PE 64800F and an increase of
$200.4 million in PE 64800N for the continued devel opment of the F136 interchangeable
engine.

DOD Appropriations Act (H.R. 5631/P.L. 109-289 of September 29, 2006)

The conference report (H.Rept. 109-676 of September 25, 2006) on H.R. 5631 discussed the JSF
program on pages 205 and 228. The discussion on pages 228 states:

The confereesrecommend an additional $170,000,000 in Research, Development, Test and
Evaluation, Air Force and $170,000,000 in Research, Devel opment, Test and Evaluation,
Navy for continuing devel opment of the F136 engine for the Joint Strike Fighter program.
The conferees direct the Under Secretary of Defense for Acquisition, Technology and
Logisticsto sponsor a comprehensive independent cost analysis of the Joint Strike Fighter
engine program. The conferees strongly encourage the anal ysis be conducted by thelngtitute
for Defense Analyses (IDA). This anaysis shall include but not be limited to: (1) a
comparison of costs associ ated with the devel opment of the F—135 and F-136engines, (2) an
evaluation of potential savings achieved by eliminating or continuing the devel opment and
production of an alternate engine over the program’ slife cycle; and (3) the potential effects
on the industria base of eliminating or continuing the devel opment and production of an
alternate engine over the program’s life cycle. This analysis shall be tranamitted to the
congressional defense committees not later than March 15, 2007.

The conferees in no way intend for this analysis to be an excuse for the Department of
Defensenot to fully fund the devel opment of both the 135 and the F-136 enginesin fiscal
year 2008. All evidence suggeststhat the devel opment of two alternate engineswill lead to
cost savings through competition, increased capabilities for the warfighter, and a
strengthened industrial base. Accordingly, the confereesdirect the Department of Defenseto
fund the continued development of both the engines in the fiscal year 2008 budget
submission whilethis cost analysisis ongoing.

The House Appropriations Committee report (H.Rept. 109-504 of June 16, 2006) on H.R. 5631
discusses the JSF program on page 163 and 266. The discussion on page 266 states:

The budget request provided no funding for devel opment of the F—136 engine for the Joint
Strike Fighter program. The Committee recommends an additional $200,000,000 for
continued devel opment of this alternate engine source. The Committee directs the Under
Secretary of Defensefor Acquisition, Technology and Logisticsto sponsor acomprehensve
independent cost analysis of the Joint Strike Fighter engine program to be conducted by a
federally funded research and devel opment center (FFRDC) with demonstrated competence
in this area. This anaysis shall include but not be limited to: (1) a comparison of costs
associated with the development of the F-135 and F-136 engines; (2) an evaluation of
potential savings achieved by eliminating or continuing the devel opment and production of
an aternate engine over the program’s life cycle; and (3) the potential effects on the
industrial base of eliminating or continuing the devel opment and production of an aternate
engine over the program’ slife cycle. Thisanalysis shall betransmitted to the congressional
defense committees not later than March 15, 2007.
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The Committeeis supportive of required studiesincluded in the House-passed version of the
National Defense Authorization Act, 2007, and intends that this cost anadysis be
complementary to those studies.

The Senate Appropriations Committee report (S.Rept. 109-292 of July 25, 2006) on H.R. 5631
discusses the JSF program on pages 76-77 and 157. The discussion on page 157 states:

The Committeeis disappointed that the Department of Defense did not include funding for
the F=35 Joint Strike Fighter 2™ Engine Source in the fiscal year 2007 budget request.
Although the Committee recognizes that the Department of Defense faces difficult budget
challenges, the Committee also believesit is premature to cancel the second engine source.
Experience with the F—16 Fighter program engine competition led toamorerdiable, better
performing and lower cost engine. The Committee believes that competition for the F-35
engineiscritical to procuring the best value engine at the lowest price and that competition
will likely lead to an overall savings acrossthelife cycle of the fighter program. Therefore,
the Committee recommends an additional $170,000,000 to each of the Navy and Air Force
Research, Development, Test and Evaluation accounts. The Committee also directs the
Department of Defense to fund the continued devel opment of both enginesin future budget
submissions.

FY2008
Section 213 of H.R. 4986/PL. 110-181 states:

SEC. 213. REQUIREMENT TO OBLIGATE AND EXPEND FUNDS FOR
DEVELOPMENT AND PROCUREMENT OF A COMPETITIVE PROPULSION
SYSTEM FOR THE JOINT STRIKE FIGHTER.

Of the funds appropriated pursuant to an authorization of appropriations or otherwise made
available for fiscal year 2008 or any year thereafter, for research, development, test, and
evaluation and procurement for the Joint Strike Fighter Program, the Secretary of Defense
shall ensure the obligation and expenditure in each such fiscal year of sufficient annua
amounts for the continued devel opment and procurement of 2 options for the propulsion
system for the Joint Strike Fighter in order to ensure the development and competitive
production for the propulsion system for the Joint Strike Fighter.'>

H.R. 4986 is arevised version of H.R. 1585, which was vetoed on December 12, 2007. The
House Armed Services Committee report (H.Rept. 110-146 of May 11, 2007) on H.R. 1585
discussed the JSF program on pages 213-214, stating:

Thebudget request contained $1.8 billion in PE 64800F, and $1.7 hillion in PE 64800N, for
development of the Joint Strike Fighter (JSF), but contained no fundsfor development of a
competitive JSF propulsion system.

The competitive JSF propulsion system program is developing the F136 engine, which
would provide a competitive alternative to the currently-planned F135 engine In the
committeereport (H. Rept. 109-452) accompanying the National Defense Authorization Act
for Fiscal Year 2007, the committee recommended an increase for the JSF competitive
propulsion system, and notes that the other three congressional defense committees also

%5 |n the conference report (H.Rept. 110-477 of December 6, 2007) on H.R. 1585, the text of section 213 reads “two
options’ rather than “2 options.”
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recommended increasesfor this purpose. Section 211 of the John Warner National Defense
Authorization Act for Fiscal Y ear 2007 (Public Law 109-364) required that the Secretary of
Defense, acting through the Department of Defense Cost Analysis Improvement Group, the
Comptroller General, and afederally funded research and devel opment center each provide
an independent lifecycl e cost analysis of the JSF propulsion system, which would includea
competitive engine program by March 15, 2007. On March 22, 2007, the Subcommitteeson
Air and Land Forces and Seapower and Expeditionary Forces held ahearing, whichincuded
witnesses from the Department of Defense, the Institute for Defense Analyses, and the
Government Accountability Office (GAO), toreceivetestimony regarding their findingson
the JSF propulsion system. The committee believes the results of these studies were, in the
aggregate, inconclusive on whether there would be a financial benefit to the Department in
continuing to devel op a competitive propulsion system for the JSF program. However, the
committee notesthat all studiesidentified significant non-financia factors of atwo-engine
competitive program, which include: better engine performance; improved contractor
responsiveness, a more robust industrial base; increased engine reliability; and improved
operational readiness. The committee believesthat the benefits, which could bederived from
thenon-financia factors, favor continuing the JSF competitive propul sion system program,
and recommends an increase of $480.0 million for this purpose.

The committee recommends $1.8 billion in PE 64800N, an increase of $115.0 million, and
directs that $240.0 million of the recommended funds be used for the competitive JSF
propulsion system program; and $1.9 billion in PE 64800F, an increase of $115.0 million,
and directs that $240.0 of the recommended funds be used for the competitive JSF
propulsion system program.

Additionally, the committee recommends a provision (section 213) that would require the
Secretary of Defense to obligate sufficient annual amounts to develop and procure a
competitive propulsion system for the JSF program, in order to conduct a competitive
propulsion source selection, from funds appropriated pursuant to an authorization of
appropriations or otherwise made availablefor research, devel opment, test, and eval uation,
and procurement for the JSF program. The committee notes that current plans for the
competitive JSF propulsion system would complete the development of the competitive
propulsion system so that a competition for the JSF propulsion would occur in fiscal year
2012 with the sixth ot of low-rateinitial production aircraft.

The Senate Armed Services Committee report (S.Rept. 110-77 of June 5, 2007) on S. 1547, the

companion bill to H.R. 1585, discussed a proposed legidlative provision on pages 139-140,

stating:

The committee recommends a provision that would require the Secretary of Defense to
obligate sufficient annual amountsto devel op and procure a competitive propulsion system
for the Joint Strike Fighter (JSF) program, in order to conduct a competitive propulsion
source selection, from funds appropriated pursuant to an authorization of appropriations or
otherwise made avail able for research, development, test, and eval uation, and procurement
for the JSF program. The committee notes that current plans for the competitive JSF
propul sion system would compl ete the devel opment of the competitive propulsion sysem so
that a competition for the JSF propulsion system would occur in fiscal year 2012 with the
sixth lot of low-rate initial production.

Thebudget request contained $1.7 billion in PE 64800N, and $1.8 hillion in PE 64800F for
development of the JSF, but contained no funds for development of a competitive JSF
propulsion system.

The competitive JSF propulsion system program is devel oping the F136 engine, which
would provide a competitive alternativeto the current baseline F135 engine. Section 211 of
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the John Warner Nationa Defense Authorization Act for Fiscal Y ear 2007 (PublicLaw 109—
364) required that, by March 15, 2007, the Secretary of Defense, acting through the
Department of Defense Cost AnalysisImprovement Group, the Comptroller General, and a
federally funded research and devel opment center, each provide an independent life cycle
cost analysis of the JSF propulsion system, which would include a competitive engine
program. The committee has been briefed on theresults of these reviews and believesthose
resultswere, in the aggregate, inconclusive on whether therewould beafinancia benefit to
the Department of Defensein continuing to devel op acompetitive propul sion system for the
JSF program.

However, the committee notesthat all studiesidentified significant non-financial factorsof a
two-engine competitive program that should be considered in deciding between the
alternatives. These factors include: better engine performance; improved contractor
responsiveness, a more robust industrial base; increased engine reliability; and improved
operationa readiness. The committee believes that the potential benefits from the non-
financial factors favor continuing the JSF competitive propulsion system program.
Therefore, the committee recommends an increase of $480.0 million for this purpose,
including $240.0 million in PE 64800N, and $240.0 million in PE 64800F.

DOD Appropriations Act (H.R. 3222/P.L. 110-116 of November 13, 2007)

The House Appropriations Committee report (H.Rept. 110-279 of July 30, 2007) on H.R. 3222
discussed the JSF program on page 6, stating:

The success of the Department’s Joint Strike Fighter (F-35) program is critical to our
Nation’s ability to field a modern, capable fighter aircraft fleet for decades to come. To
maintain stability in this program—and limit the potentia for cost increasesover time—the
Committee recommends an increase of $200,000,000 for F—35 production enhancements.
Thesefunds areto be used to outfit facilitieswith thelatest in production line equi pment and
work-flow technology. In addition, the Committee recommends including $480,000,000 to
continue development of an alternative engine for this aircraft, thereby ensuring a
competitive base for engine production.

Thereport discussed JSF the program again on pages 161-162, 211, and 360. The discussion on
page 360 states in part:

Thefiscal year 2008 budget request includesno funding for devel opment of the F-136 asan
alternate engine within the Joint Strike Fighter program. The Committee recommends
$480,000,000 for this effort. These funds have been added to the Air Force and Navy's
respective Joint Strike Fighter devel opment lines.

The statement of the managers accompanying the conference report on the Defense
Appropriations Act for fiscal year 2007 directed the Department of Defense to fund the
continued devel opment of both the 135 and F-136 enginesin thefiscal year 2008 budget
request. The Committee notes that this direction was disregarded by the Office of the
Secretary of Defense. In exercigng its power of the purse, the Committee made the
necessary program adjustments to the fiscal year 2008 budget request to fully fund the
regquirement for thisengine devel opment program. Thefiscal year 2009 requirement for the
F-136 is estimated to be $350,000,000. The Committee again directs the Department of
Defenseto fully fund this devel opment program in thefiscal year 2009 budget submission.

The Senate Appropriations Committee report (S.Rept. 110-155 of September 14, 2007) on H.R.
3222 discusses the JSF program on page 191, stating:
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The Committeeis disappointed that the Department of Defense did not continue funding to
support the development of an alternative engine for the F35 Joint Strike Fighter in the
fiscal year 2008 budget request. Although the Committeerecognizesthat the Department of
Defense faces difficult budget challenges, the Committee also believes it is premature to
cancel the second engine source. Experience with the F-16 Fighter program demonstrated
that engine competition led toamorereliable, better performing and lower cost engine. The
Committee believes that competition for the F-35 engine s critical to procuring the best
value engine at the lowest price and that competition will likely lead to an overall savings
across the life cycle of the fighter program. Therefore, the Committee recommends an
additional $240,000,000 in both the Navy and Air Force Research, Development, Test and
Evaluation accounts. The Committee also directs the Department of Defense to fund the
continued development of both enginesin future budget submissions.

FY2009

Defense Authorization Act (S. 3001/P.L. 110-417 of October 14, 2008)

The House Armed Services report (H.Rept. 110-652 of May 16, 2008) on H.R. 5658, the
companion bill to S. 3001, discussed the JSF program on pages 227-228, sating:

Thebudget request contained $1.5 billion in PE 64800F, and $1.5 hillion in PE 64800N, for
development of the Joint Strike Fighter (JSF), but contained no fundsfor development of a
competitive JSF propul sion system. The budget request al so contained $136.9 million for F
35 advance procurement in Aircraft Procurement, Air Force for the long-lead components
necessary to procure 12 F—35A aircraft in fiscal year 2010, but contained no funds for
advance procurement of competitive JSF propulsion system long-lead components.

The competitive JSF propulsion system program is developing the F136 engine, which
would provide a competitive alternative to the currently-planned F135 engine In the
committee report (H.Rept. 109-452) accompanying the John Warner National Defense
Authorization Act for Fiscal Year 2007, and once again in the committee report (H. Rept.
110-146) accompanying the National Defense Authorization Act for Fiscal Y ear 2008, the
committee recommended increasesfor the JSF competitive propul sion system, and notesthat
in both cases, the other three congressional defense committees concurred. Despite section
213 of the National Defense Authorization Act for Fiscal Y ear 2008 (Public Law 110-181),
which requiresthe Secretary of Defenseto obligate and expend sufficient annual amountsfor
the continued devel opment and procurement of a competitive propul sion system for the JSF,
the committee is disappointed that the Department of Defense (DOD) chose not to comply
with both the spirit and intent of this provision by opting not to include funds for this
purpose in the budget request.

On March 11, 2008, the Subcommittees on Air and Land Forces and Seapower and
Expeditionary Forces held ahearing at which the Undersecretary of Defensefor Acquisition,
Technology and Logistics (USD (AT&L)) and the Government Accountability Office's
(GAO) Director of Acquisition Sourcing and Management testified. Witnesseswereasked to
provide an update to the independent lifecycle cost analysis of the JSF propulsion system
required by section 211 of the John Warner National Defense Authorization Act for Fiscal
Y ear 2007 (Public Law 109-364) based on the obligation of an additional $480.0 million
authorized and appropriated for fiscal year 2008, performance of the competitive engine
program to date, and the additional year of devel opment. The GAO Director of Acquisition
and Sourcing Management complied with the subcommittees’ request and testified that the
Department of Defense would recoup itsinitial investment costs with program savings of
between 9 and 11 percent, or about 1.3 percent lessthan the GAO reported in 2007. Healso
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testified that at least that amount of savings could be achieved in the long run based on
analysis of actual data from the F—16 engine competition. Opting not to comply with the
committeerequest, the USD (AT&L) testified that the Department did not direct the Office
of the Secretary of Defense’ s Cost Analysis and Improvement Group to update its analysis
from the previous year, and that there had been no significant changes to the program that
would haveresulted in any changesto their findings. Based on thistestimony, thecommittee
believes that a competitive propulsion system for the JSF offers the promise of long-term
savings.

The committee also notes that in August 2007, the currently planned F135 engine
experienced a hardware failure during test stand operations with the short take-off and
vertical land (STOVL) lift fan engaged, and that asimilar failure occurred again in February
2008, and that these enginefailurewill resultin acurrently projected delay tothefirst flight
of the F—35 STOVL variant by 30 to 60 days. While the committee understands that the
F135 engineisstill in devel opment and test failures may occur, the committee believesthat,
over the long-term, a competitive JSF propulsion program will result in improved engine
performancefor all JSF variants. These test failure events and the subcommittees’ hearing
testimony causethe committeeto remain steadfast initsbelief that thenon-financia factors
of a two-engine competitive program such as better engine performance, improved
contractor responsiveness, a more robust indudtrial base, increased engine reliability and
improved operational readinessstrongly favor continuing the competitive propulsion sysem
program.

For continued development of the competitive JSF propulsion system program, the
committee recommends $1.8 hillion, an increase of $247.5 million in PE 64800F, and $1.8
billion, an increase of $247.5 million in PE 64800N. The committee also recommends
$167.9 million, an increase of $31.0 million for advance procurement of competitive JSF
propulsion system long-lead components, for F-35 advance procurement in Aircraft
Procurement, Air Force. Additionally, the committee strongly urges the Department of
Defense to comply with the spirit and intent of section 213 of the National Defense
Authorization Act for Fiscal Year 2008 (Public Law 110-181) by including the funds
necessary for continued development and procurement of a competitive JSF propulsion
system in itsfiscal year 2010 budget request.

The Senate Armed Services Committee report (S.Rept. 110-335 of May 12, 2008) on S. 3001
discussed the JSF program on pages 99-100, stating:

The budget request included $136.9 million in Aircraft Procurement, Air Force (APAF) for
advanced procurement for the F—35 Joint Strike Fighter (JSF) program. In section 213 of the
National Defense Authorization Act for Fiscal Year 2008 (Public Law 110-181), Congress
explicitly directed the Department of Defenseto (1) devel op acompetitive propulsion system
for the JSF aircraft; and (2) continue competition for the propul sion system throughout the
production phase of the JSF program.

In order to follow through on that direction and begin competition with the F-135 enginein
2012, the Department of Defense must begin funding for long lead items for the F—136
production linein 2009.

Therefore, the committee recommendsin increase of $35.0 million in APAF for long lead
items for the F-136 engine.

Thereport further discussed the JSF program on pages 123-124 and 197. The discussion on page
197 states:
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The budget request included $1,532.7 million in PE 64800N and $1,524.0 million in PE
64800F for the F-35 Joint Strike Fighter (JSF) program. In section 213 of the National
Defense Authorization Act for Fiscal Year 2008 (Public Law 110-181), Congressexplicitly
directed the Department of Defenseto (1) develop a competitive propulsion system for the
JSF aircraft; and (2) continue competition for the propulsion system throughout the
production phase of the JSF program.

The committee is disappointed that the administration choseto ignorethe law by failing to
fund the competitive propulsion system. Accordingly, the committee recommends an
increase of $215.0 millionin PE 64800N and $215.0 million in PE 64800F for devel opment
of the F—35 JSF competitive propulsion system.

Thereport further discusses the JSF program on page 222, stating:

Thebudget request included $1,524.0 million in PE 64800F for the F—35 Joint Strike Fighter
(JSF) program. Over the past 2 years, Congress has added $820.0 million to continue
funding of the F136 engine, a competitive propulsion source, to ensurethereisfair and full
competition for the propulsion system of the JSF.

The Department of Defense froze the technol ogy baseline of the F135 engine several years
ago when the JSF and the engine began system devel opment and demongtration (SDD). To
ensure that both engines incorporate the best configuration and most recent technol ogy
available, the Department should invest in and direct a program for the F135 and F136
engine programsthat would drivetechnol ogy insertion and provide potential customerswith
the best performing, most efficient engines possible. For example, the committee believes
that the potential application of new composite materia sin the F135 engine program could
result in life cycle cost savings. Because no fundswere set aside for the F136 enginein the
adminigtration’ sbudget request, e sawherein thisreport the committee hasrecommended an
increase of $430.0 million for the development of the 136 engine.

In order to maintain alevel playing field, the committee recommends an increase of $35.0
million in PE 64800F for F135 engine technol ogy devel opment.

Consolidated Appropriations Act (H.R. 2638/P.L. 110-329 of September 30,
2008)

The FY2009 DOD Appropriations Act is Division C of H.R. 2638/PL. 110-329. Inlieu of a
conference report for H.R. 2638, there was an explanatory statement that was printed as a House
Appropriations Committee print dated October 2008 (print 44-807). The committee print
discussed the JSF program on page 215, stating:

Thefiscal year 2009 budget request included no funding for the continued devel opment of
the F-136 engine as an alternate engine within the Joint Strike Fighter program. The hill
includes $430,000,000 for the continued devel opment of thisengine withintheNavy and Air
Force's Joint Strike Fighter development programs and $35,000,000 for advance
procurement itemswithin the Aircraft Procurement, Air Force appropriation. The Secretary
of Defense is once again directed to fully fund the F-136 engine development and
procurement effortsin the fiscal year 2010 budget submission.
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Appendix B. F-35 Key Performance Parameters

Table B-1 summarizes key performance parameters for the three versions of the F-35.

Table B-1.F-35 Key Performance Parameters (KPPs)

F-35A F-35B F-35C
Source Air Force CTOL Marine Corps Navy carrier-
of KPP KPP version STOVL version suitable version
Joint Radio frequency Very low observable  Very low observable  Very low observable
signature
Combat radius 590 nm 450 nm 600 nm
Air Force mission Marine Corps Navy mission profile
profile mission profile
Sortie generation 3 surge / 2 sustained 4 surge / 3 sustained 3 surge / 2 sustained
Logistics footprint < 8 C-17 equivalent < 8 C-17 equivalent < 46,000 cubic feet,
loads (24 PAA) loads (20 PAA) 243 short tons
Mission reliability 93% 95% 95%
Interoperability Meet 100% of critical, top-level information exchange requirements;
secure voice and data
Marine STOVL mission n/a 550 feet n/a
Corps performance — short-
takeoff distance
STOVL mission n/a 2 x |IKJDAM, n/a
performance — 2 x AIM-120,
vertical lift bring-back with reserve fuel
Navy Maximum approach n/a n/a 145 knots

speed

Source: F-35 program office, October | I, 2007.

Notes: PAA is primary authorized aircraft (per squadron); vertical lift bring back is the amount of weapons with
which plane can safely land.

Congressional Research Service

120



F-35 Joint Strike Fighter (JSF) Program: Background and Issues for Congress

Appendix C. The “Great Engine War” of 1984-1994156

Congress'sinterest in establishing and funding an F-35 alternate engine program may have been
informed by “the Great Engine War”—an annual competition from 1984 to 1994 between Pratt
and Whitney and General Electric to produce and maintain engines for Air Force F-16 fighters.™’
Pratt and Whitney's engine for the F-16 was the F100, which was originally developed for the Air
Force F-15 fighter. General Electric’s alternate engine for the F-16 was the F110.

Historians trace the Air Force's interest in pursuing an alternate engine for the F-16 to Air Force
frustrations in the 1970s with Pratt and Whitney's management of the effort to devel op the F100,
and to Air Force concerns about using a single type of sole-sourced engine to power its entire
fighter fleet of F-15s and F-16s."® After a number of contentious hearings in 1979, Congress
provided funding through the Engine Model Derivative Program (EMDP), a congressionally
directed program, for General Electric to develop its F101 engine (which later became the F110)
as an aternate engine for the F-16. DOD spent more than $376 million to develop the F110 to
compete with the F100, and $600 million to improve the F100's durability and reliability to make
it a stronger competitor.

The use of annual competitions for procuring engines for an aircraft procurement program was
unprecedented and controversial. Proponents believe it produced better engines, on better terms,
for less money than would purchasing from a single company facing no competition. Other
observers believed it “ unjustifiably jeopardized combat effectiveness and pilot survivability.
Most of the studies have concluded that contractor responsiveness—not dollar savings—was the
primary benefit of the competition. Testimony presented at a 1984 hearing suggested that
requiring General Electric and Pratt and Whitney to compete for annual production and O& S
work generated benefits for DOD in areas such as better contract terms and conditions, better
warranties to ensure engine quality, consistency, and long-term stability of support.*® A 1987
assessment stated that after competition was introduced, the incumbent (Pratt and Whitney)
offered “ engine improvements to the Air Force earlier than the Air Force had been led to expect
without the competition.”**

» 159

1% This appendix presents, in edited form, material from an earlier CRS report on the aternate engine progran—CRS
Report RL33390, Proposed Termination of Joint Srike Fighter (JSF) F136 Alternate Engine, by Christopher Bolkcom.

157 After 1994, Pratt and Whitney and GE continued to compete for engine business among foreign air forces that
operated the F-16 and F-15.

158 The F100 was the most advanced engine ever devel oped at that time, and its devel oped was rushed to meet a
deadlinefor initid fielding of the F-15. In addition, one report notes that “[t]he F100 engine was so powerful and the F-
15 so maneuverabl e that pil ots began pushing the aircraft to the edge of the performance envel ope in ways that stressed
the engine far more than had been anticipated.” (Karl G. Amick, The Next Great Engine War: Analysis and
Recommendations for Managing the Joint Srike Fighter Engine Competition, Naval Postgraduate School, Monterey,
CA. 2005, p. 8.) Mounting frustrations over Pratt & Whitney's reluctance to fully address the F100' s shortcomings
without additional funding resulted in the Air Force, Navy, and Congress working in concert to fund work on an
aternate engine. (Ibid, p. 92-98)

159 Robert W. Drewes, The Air Force and the Great Engine War, National Defense University Press, Washington DC,
1987.

®y.s Congress, House, Committee on Armed Services, Air Force Alternative Fighter Engine, Hearings before the
Subcommittee on Procurement and Military Nuclear systems, 98" Cong. 2™ Sess,, March 8, 1984.

161 Robert W. Drewes. The Air Force and the Great Engine War. NDU Press (Washington, DC) 1987.
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The benefits of the Great Engine War have been attributed in part to the particulars of how the
engine competition was managed. Prior to thefirst contract award, for example, the Air Force
demanded that General Electric and Pratt and Whitney provide six years of cost projectionsto
include the production of engines, support equipment, spare engines, and technical data and dual
sourcing data and second sourcing data for operations and support (O& S). The contractors were
held to these cost projections for six years: the Air Force let six years of firm-fixed price, or “ not-
to-exceed” contracts, from thefirst production lot. Prior to the Great Engine War, government had
succeeded in negotiating firm-fixed price contracts only after the engine had been operating in the
field for several years. Never before had contractors agreed to provide cost projectionsinto the
future, and contracts were typically for production only, not O& S work. To avoid potential
disruptions in production, and to protect itsdf against price gouging, DOD “required (each
contractor) to provide his plan for providing dual sources of critical parts. These separately priced
options in the proposals would allow the Government to reprocure spare parts from sources other
than the prime contractors.” *®*
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