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F-35 Joint Strike Fighter (JSF) Program

Summary

The largest procurement program-15 LkihghtPeipmg t Imle n
strike fighter aircraft being procured in differ
Corps, and Navy. Current DODG6P3l Sadnlsl iceasl la rfeo re xapceqcu
t o purummhdarseed sh o f-3 Sasdnddii tmimdt nhacle s¥choasrti ng partners 1in
progwiatmh t he United States.

The3 F promises significant advanteshnal mgyitary
programs before it, reaching that capadability has
behind the planned schedule.

ThAad mi ni $st rpartoipoos ed FY2021 defehshea lHudgeti ntr eques:t
procur ement f3uSn dpirnogg rfaonr. tThhei sF woul #3 f§ Aandf ohe pro
the A1l -KEOBsefor t he&0FMaStCisnef oGortphse, Nadvgyneed Mari:
procurement faord fadmwwidn hi.dgeapheposed budget als
requested abouX5 $rles/ie aridH iaomd fdbeav el opment .

Y2@ ef ense aut Whrei Za&txifoenn saectta:o h hbr B3afunded F
rocur emkn? mitl 181 on BOIAs -DSNBs Fca3ddCts2 Q @ H ncreas e
1 aircraft and decrease osf r$e0qg e sbti)l,l lidome if w dbimn g h
n advancetphroced ghmefhhied nt explanscompantyatngmeht
ill included Il anguage

Tm

o= =0

T aut horizing economic or dterudgatnta d guicsointtiramc,t i
allowing the purchase of wBoSrse itfh atnhatthe aut ho-
procur e me nrte qwoiurled andodti t i onal funds and would
cost and schedule impacts from the actions o
cust omerresd u(cet.igon inipgerchased quantit

T requiring the Secretary of DB8fense to seek co
contractor for costwernr efl @aasdsyi et o ptalree fpaairltwr; e

T restricting -3Sheaitramaffte,r toefc Fnol ogy, support
assets to Turkey, unltess certain conditions :

T requiring c esrutpipfoircta teiqouni ptmheanBt 5 sn efeodrende rtloy a bs or t
intended for Turkey 1into tthack iUngS .p ofslseeests iwoinl I
of those jets:;

T requiring a competitive analysi3ss among variou
Aut omomLogistimncSykmnfmg matio

T requiri-ag +tbadenf Program Office (JPO) to provi
as part of existingngnaessecohyl bde€éEnangscommt ]

T repooninlge progress ahid pierdoaiampEpro grfamhEe F

T mandnagtireports on an integrated master schedu

assessment for ed36hBpbshnddapldd3 £§2Dad8f ubpgrades
reliability and maintainability metrics, Bl o
fielding activiidndeaunp gandec m@dSe mMuuit foantro mti ce F

Logistics Information System (ALIS), and the

account aBfplairtty owvfi thin the supply chain.
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FY2@efense apprdopei At hehsomhl bus85bpdgetunabmbh fu
$11. 1 bi 18 ioint6 EB3HIAI96,-6 B Bs ,20 a3m5dC s , an ianicrrceraasfet oafn d2 0
$.3 billion bel’dwr ¢ dwmeshddyiindigs it cmtiimnadvance proc
the requdehjeeidntl eeved | a n @otnoprayn ysitnagt etnheentbi I I 1 ncl ud

T restricting -Fooswrdsr etlm tdedl ieweuri plnent t o Tur key,
accor daSece iwiatf hF2YM260Na0t i onal Defense Authoriza
Ac;t

T desi gmatvimeggssul t i-hyg ¢ o ©tm tdoe dbulicatdi romast e s our cing
of3F parts manufamtdoucod vVAnt Pickae pusly
designated for Turkey ;for United States Air |

f requiringa certi fication that the Department of De
request for prropadssalon(ihiP-hifldlecwsathadd otgar;i ng F
M dlowingmodi ficatioB§of oup tesdsgixohfiguration
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F-35 Joint Strike Fighter (JSF) Program

Introduction

Il Gener al

The3 s Joint Strike Fighter (JSF), also called th
procured vien @i ffaorentthe Air Force3 5 Marroignrea nCoirsp s ,
DOD |l argesotn procurement program in terms of tot
Department of Defense (DOD) @FB3arsorc alhle fAar Foquwi
Marine Corps, and Navy at,aanods DBapthd da btoatta 1 acc
$340b.i51 1i on in comdtfanst edi. P¥20ilRhldbditar are expe -«
pur c mansde eld s o f-3 Saadnddi tfilbdrneailg mFr e a-stchoasritisn g part ner s i
progr am.

ThAad mi ni $st rpartoipoors dd f EX2@2budgetl. Baduddsotnmed nabout
procur ement f3uSn dpirnogg rfaonr. tThhei sF woul #3 § Asndf ohe pro
the A1l -KEOBsefor t he&0FMaStCisnef oGortphse, Nadvgyneed Mari:
procurementcfanfd fadmwidn Bid.eg t i ons

The proposed budgdtdb@dlilodbdefessctiad hammuwt devel op:

Background

The3F% in Brief

In General

Thkoint Stridkenddighddrasvaas r egleanteiraacttiYornaaftf or dabl e
could be procured in hi ghlayn dc otnmhneo nNavvetyrhseilonnist ifaolrl

Marinewdoropsvel oping its o8B Habhwtr aifn 1t D99 4,ce pldarcg
mandated that the MarimeF &d dpgriotgirbaemo mde ge dowavhit
higher costs of devedmdisngpp prrtoicmg itnhgr, e @ psea ma ri antg
designs to nsciemibltdhrensecopdeasi dabhl needs.

Al'l three v*5% sweiolslsisnbgaltet dhier Fraft with the ability
periods and advanced stealth characteristics. Th

1 Thirteen of the aircraft will be acquired for flight testing through research and development funding.

2 Office of the Secretary of Defensgelected Acquisition Report (SAR)3E Joint Strike Fighter Aircraft (l5),
April 17, 2019.

3« Fi-g ¢ the r aircraftdinaorporate the most modern technology, and are considered to be generally more capable
than earliergeneration aircraffifth-generation fighters combine new developments such as thrust vectoring,
composite materials, stealth technology, adednadar and sensors, and integrated avionics to greatly improve pilot
situational awareness.

Among fighters currently in service or in regular production, only the Air For22 &r superiority fighter and the F
35 are considered fiftheneration aircraf Russisand Chinghave flown prototype fifthgeneration fightes.

Strike fighters are duable tactical aircraft that are capable of bothtaiground (strike) and aito-air (fighter) combat
operations.

“The program’s oper aot70% to 900 camanqgnaligmongaltthree versions.IMany bf the

t hr e e v e #casticompanéntsindludimg their engines, avionics, and major airframe structural compenents

are commonOverall, however, commonality has fallen well short of that geak BeVolution of Joint Progm

Office, ” below. More details on t heF3mRregtam Origindnd Hidicly lpe b@w.a ms ¢ an

Congressional Research Service 1



F-35 Joint Strike Fighter (JSF) Program

and payltohAedpendieXdl 1 three are to carry their pri
maintain a stealthy radar signature. Additional
requiring less stealth

Figure 1.F-35Variants

JSF Family Of Aircraft

One Program -- Three Variants
Meeting Service and International Needs

Larger Wing and

Carrier Variant Horizontal Tail Area

(CV)

Probe and Drogue
Refueling (Basket)

Conventional
Take-Off and

Landin
(CTOL

In-Flight Refueling
Door (Boom)

Strengthened

Internal Landing Gear
25mm 4-Barrel and Tailhook
Gattling Gun T Centerline

Wingfold and
Ailerons Added ~

Gun Pod
with 25mm Gun
Short Take-Off and
Vertical Landing
(STOVL) _wme
Probe and Drogue
‘Refueling (Basket) .

3-Bearing

Swivel Nozzle Allvariants
§ 450-600 nm Range
§ 1.6 Max Mach (Limit)
§ Stealthy
| Same Weapons
4 Similar Avionics
§ Similar Flight Envelope
§ Same Basic Engines

Lift Fan
Roll Posts

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. 10

Source: 35 Joint Program Office briefing.

Three Service Versions

From a common air fr ame3 5anids pboewienrgp lparnotc ucroerde ,i nt hteh
ver sions tvairh erldtdh @ é mstdhvest aeDy f f er ences among t he
include the manner of takeroifefr asnwi tlaalmidli intgy, faumdn

1 HEZ1 1 2> 410

The Aipl &wsrotcloy 17F335sA a conventional taksodfi and 1
of the -AfAcrafde . td&d r-tplbicghAdreafeamdcdkARircraft, a
poss #lb5l yf iFghe:FA .is intended to be a more afford:
Forsc@€F2 Raptor air®TshuepdFAi o si npy'mforghts¢ catlpoaby e i n

5St ephen Tr i mbl e35sWilllteplack USAE R 5 sFlight snterRational February 4, 2010.
6 For more on the 22 program, se€ERS Report RL31673\ir Force 22 Fighter Program
A November 13, 2009, p-22hadad0dBsm dHaspeet reductiontrequirement fi.e.,a“ The F
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r comb-22, abdid shieg Fendr tocbpadgtreund @#ombat t han

ai
22, and steallotthier than the F

What Is Stealth?

"6WHDOWKWRERUHU®BEOHp DL esighed toNeDitfi¢hit\\okaR ¥Hdmto detect. This
FKDUDFWHULVWLF PRVW RIWHQ WDNHV WKH IRUP RI UHGXFLQJ D
airframe, special coatings, gap sealing, and other measures. Stealth also includ€sJeid¢e{H DLUFUD I
RWKHU zD\V DV DGYHUVDULHV FRXOG WU\ WR GHWHFW HQJLQH
communications gear, and other signatures.

Minimizing these signatures is not without penalty. Shaping @afaiior stealth leads in a different direction frory
shaping for speed. Shrouding engines and/or using smaller powerplants reduces performance; reducing
electromagnetic signatures may introduce compromises in design and tactics. Stealthy coatinggpeccess
designs, and seals may require higher maintenance time and cost than more conventional aircraft.

tIbel BF combination r e’pr e sgeehnicerth ttghodmiAx ro fF oa icre

periority -ffgbatdawldandumBb2rB8BE Aheomdbi nati on mi gh
ewed as ¢t hintA¢ md Fdbo velibhree Aht g IF o fTchee2Aat es t hat
S

up
nf.lliecgtaldeye nderation aircraft simply cannot survi

I f
s u
v i
and35F each possess unique, complementary, and e
synergistieqeiffedtt o maintain that margin of s
co
ne

cessary to winacicne sasn eififivti er gornanteendt,. a nt i

S>'—Z71 ">™el e'IZYDIl

The Mar ipnlea nosp oe@ob133 5sB a s hort takeoff and vertica
version o¥PF35Rs aairrec rtacf tr.e pl8Bc daManieme vEaortps aAV s h
and landing attack a-l 8&AfBFfD satnrdi MMa rfiingh tCeormr sp,s W i/
aircraft. The Marine Corps-l@EdiFdesdYakEndt ghtteaur
instead whiB ifwrpdtt -1B8eEc/aFu sies tah eCTFOLA aircraft,
Corps prefers atiirccarla fotp ecraaptaibolnes .o fT hvee tD¥F her t me nt
Marine Corps int-gh8ssophievecagedthenFor suite a
fifth generation strike fighter capapotitibe, pa
requirement to reduce the radar eeflvity of the F22 when viewed from all angles by 40 decibels per square meter],

whilethe F35cameina3 0 d Bs m wi th some gaps in coverage.” (David A. Fu

Doubt Chinese St e Adrospace Padily&hDefase Repartdovemibenld,, 2009, pp-2L)

8 The term higHow mix refers to a force consisting of a combination of kight, highcapability aircraft and lower

cost, moreaffordable aircraft. Procuring a higbw mix is a strategy for attempting to balertbe 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 able to procure tactical aircraft sufficient in total numbers within available resources to pérform al
projected missions.

9 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. Darnell, Air Force Deputy Chief Of Staff For Air, Space and Information Operations, Plans And
Requirements (AF/A3/5) [and] Lieutenant General Mark D. Shackelford, Military Deputy, Office of the Assistant
Secretary of the Air Force for Acquisition (SKE)) Lieutenant General Raymond E. Johns, Jr., Air Force Deputy
Chief of Staff for Strategic Plans And Programs (AF/A8) May 20, 2009,-8p10.

10To permit STOVL operations, the35B has an engine exhaust nozzle at the rearddaswivel downward, aha
mid-fuselage lift fan connected to the engine that blows air downward to help lift the forward part of the plane.

1 For more on the F/A8E/F program, seERS Report RL30624avy F/A18E/F and EAL8G Aircraft Program

Congressional Research Service 3
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Marine Air Ground Task For ée swerlilk eb eaynodn dE W hee lacbeci
warfareéf assets.

SY¢1l Sy, Z»SceZ1 Z>eY[-410

The Ndwaysr otcoi/BB3 5sC a wsarttabte CTOL veraanodntlod t he
Mairnes will a3 8§@IhedFlrics 641 F6CRwneorwsni am3 5athet he F
CV is the mnaval designation for aircraft carrier
wings featuring-la8 Ec/oFmb i(mwahtiicohtb ¢echfe ENaA yuhang sinc
and3SFCs. TIBE/F/ As gener algeyn ecroantsii odne!¥Retdr idk ef ofuir gt hht
35C is tosbéetithe Navywraft designed for stealth,
operated st e aflitghhyt ebrosmbfeorrsl 8adncdf d e whi dhei ¥/ Aess ex
procure -3t5hG,n itnhccorFporates a BEW sitseaslttehl fdadttur e d
Department of tthhee Ncaovmymosntaaltietsy tdidasti pnedr amt wit he
mimize acquisition and operating costs of Navy a
enhanced interoperability with our sister Servic
partner mnations participat?ng in the devel opment

n
The3 F i1is po werractdh ib&n WyheF 135 engine, wWhX ch was de

F119 engine. ThePrFalt3hSi &asWiparcoidiuicteid si n n East Hart
Mi ddl et SRvmkRlos§ T.e builds the v e3r5tBisc al sluibfcto nstywsatcet m
Prathi &nWy.

Consistent with congressional direction for the
program to devel op a3n5.alTheer naalttee renmnagtien ee nfgoirn et ,h et hk
developed by a teamspoAsiatcirmdfg EhgGheE of Cinci:
RolRlosyce PLC of Bristol, Englwadag dadi Yadi waapbl
F120 engine originall devel ope22 tprcegmpm.t e witF

DOD incl ulddS¢d dactrmheat E
although Congress i
and/ or included bil

ine program in its Ppropos
ertain years 1increased fur
nd r

y
ng
c
a eport language support

e
n
1

12 Statement of Vice Admiral David Architzel, USN, Principal Military Deputy, Research, Development and

Acquisition, LTGEN George J. Trautman Ill, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.

Myers, USN, Director of Warfarmtegration, Before the Seapower and Expeditionary Warfare [sic: Forces]
Subcommittee of the House Armed Services Committee [hearin
Procurement Program, May 19, 2009, pj2.1

13 Features for carrier suitability include, among other things, strengthened landing gear, a strengthened airframe, and

an arresting hook so as to permit catapult launches and arrested landings, as well as folding wing tips for more compact

storage aboarch#p.

“SomeF/A1 8 E/ F supporters -ptgsé& ohatd4if”gesnaearfd&fopanthtrike figh
some fifthgeneration technology, particularly in its sensors.

15 Statement of Vice Admiral David Architzel, USN, Principal Militdbgputy, Research, Development and

Acquisition, LTGEN George J. Trautman lll, USMC, Deputy Commandant for Aviation, [and] RADM Allen G.

Myers, USN, Director of Warfare Integration, before the Seapower and Expeditionary Warfare [sic: Forces]

Subcommitteeof he House Armed Services Committee [hearing] on [th
Procurement Program, May 19, 2009, p. 1.

B¥Pratt and Whitney’s par leimexpedied tobe transferiéchto RaythbonTecknhlogied o gi e s .
early in 2@1.
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The Geor gfednW. niBsutsthat i on proposed terminating the
FY2007, FY2008, and FY20009. The Obama Administra

rejected these proposals and provided funding, t
pro&m.

The General Electric/ RollstRdyad Kioghtrovildegiame
engine on December 2, 2011.

Fuller details of the alternate engine ogram @
i fRS Repor) RROWHUQDWH (QJLQH 3URJUDP %DF.N RXQG DQ
Current Program Status

The3F is curwraemné¢ l ynimnhidbwproduction, with 500 ai

2020. At loesaes twedr5e3 ioHff dubS .t s effivieeaircraft are ¢
each month. The production rate had enen schedul
keeping with the acquisition plan that overl appe
“cocur renlced SF was also in system devel opment and c
and software devel opment ongoing, from October 2
formally continue wuntil the em,d wHMin wasf iomle Cper a
furldte production YDOJi&EI appwiovledbenmaddéng for mal

C

De c e mbe r®T3h,e 2f0ufll8l. production dec?sion is expecte

Recent Devel opment s
Significant devel omangendtist isoinn coek p thBdi BpOrdecwprodr ut s o
the fal lmawmiyng f which are discussed in greater d

Lotsl4l2Agreed To
On June 10, 2019, DOdDaahdd Liorw ibtnidabld pdvigondéudcmeinotn 1 o

12, with options for lots 13 and 14. The deal wc
including sales Oniftepberidfial 2pdPtnaegotiatioc
with 149, 160, andi V6%l aiscraft in the respect

“"Lockheed Martin, “Program Summary as of March 2020, ” pres:

https://a855196877272ch145@84fa819a63dicc0c289f9457bc3ebab.ssl.cf2.rackcdn.d@ 79/
program_summary_3.3..png

Bpat HeSsSt Prolgram Tripling Pr o dDefenseDailySeptdmber 10d2D1%.g Rat e By 201
19 Under the revised schedule following the 2011 program restructure, dige€t was anticipated in November 2015.

20 Director, Operational Test and Evaluati&iy,200 Annual ReportDecember 22019, p. 19

21 Director, Operational Test and Evaluati&iy,200 Annual RepostDecember 22019, p. 32.

2Lockheed Martin, “Pentagon and LockBRbéeBrMdntinoRe€oht Haunod.
press release, June 10, 20l#®ps://www.f35.comiewstletailpentagorandlockheedmartinreachhandshake

agreemenbn-f-35-productl

23 C. Todd LopezPOD Finalizes Purchase Plan for-85 Aircraft, Department of Defense, Washington, DC, October

29, 2019 https://www.defense.gokzkploreNewsArticle/Article/2002585dod-finalizes purchaseplan-for-f-35-

aircraft/.
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Proposed Multiyear Procurement
In the December 2017 Selected Acquisit3i5Ssn Report
through multiyear contracting.

From FY 2021 to the end of the program, the USAF production profile assumes/eae 3
multi-year procurement (FY 2022Y 2023) followed by successiveyear multiyear
procurements beginning in FY2024, with the required EOQ investments and associated
savings. The Department of Navy (DoN) did not include EOQ funding in the PB 2019
submissiondr a multiyear in FY 2022023 for either the85B or F35C. The DoN plans

to reassess that decision in the coming FY 2020 budget cycle. Therefore, the DoN PB 2019
production profile assumes annual procurements from FY -2028, followed by
successive fyear multiyear procurements from FY 2024 to the end of the program with
necessary EOQ investments and associated saings.

Subsequent hearings considered the merits of mul
that author Nayiofihd BDY¥T@2HGE. Audtdame hoatt zed Act
economic order qua#tbiutdyg ecto mtcrqauci tsiintg oann d ab uwyar i at
contr@Rdmdnag cussion of “F-h8Bldck’bBdpmwces, see

Potential Change in Marine Corps Procurement

On March 23 2020, tWNewMdonireckn De'm@mtgihv enli mags ed a

proposed ch ges to its force structure. The prc
t i -3(5P AsAq)u aodfr oMiasr ifnreonF 16 mnioh-d0B each. T
( e oth2yBasquadramsd wewwme rabreceacdy Fpl

-1 5@ shawadrons, but those had also

v
I
e proposal wouBdBapphan fta thquexe
cy
0

an
aut hori za on
squadrons fi
PANThe Corpfo
10 PAAhe Marin

lcy@ 3B, Fd3rdrC&h eF Air Force has also b

force mix chan-38s & & q 6liscseudel sd sfaofrf e c t

program o fenrt
considering
Cong,rleeslyo w

Changes in International Orders

As mnot e3d5, itsheanF i nternational program, with c¢comm
other countries to share in the deveplloapnmsent <cos't
have vari dhbPewvembeSen2elcltde d Ac qpuriosjiedécitosn 7Repor t
internatidhelpantasrs in the program ® odt 132 thr
recentl y:

24 Office of the Secretary of Defensgelectd Acquisition Report (SAR)=-85 Joint Strike Fighter Aircraft (i5),
March 19, 2018p. 11

%Seejnteralia,Christen McCurdy, “Congress ;35PecmmdPfdavembhai’ldhol d of f o
2019, https://www.upi.conDefenseNews2019/11/14/CongressPentagorto-hold-off-on-multiyearF-35-contract/
2731573693286/

26 U.S. Marine Corps2019 Marine Corps Wation Plan Washington, DC, 2019, p. 36,
https://www.aviation.marines.mibrtals1 1/2019%?20avplan.pdf

27U.S. Marine Corps2019 Marine Corps Aviation Plaiwashington, DC2019, p. 36,
https://www.aviation.marines.mibrtals1 1/2019%?20avplan.pdf

28.S. Marine Corpsiorce Design 2030March 2020, p. Tttps://go.usa.goxvqF9.

2% Office of the Secretary of Defensgelected Acquisition Report (SAR)3E Joint Strike Fighter Aircraft (i35),
April 17, 2019, p. 74
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T Turkewhich had int e3nSdwgd tex paeddBiflr f rlom0 th e F
program after a disagreetmeonnt awidt hi nttheen dle. dS . 0
fielding of a Russian air defense system.

T Aust rtaloika deil ti $VFedrfyi Aopfr2i09)t owar édrdke@® f or
aircdraft

1 Bel géiluons e-3 5 heas Fits newtifdlghe@der wof h3 4n

1n

T Following the el ec tCia®mmcdaard ciatl sm &dwe cgiosvieornn nteon t ,
acqui B3e5s65 GFasadaamafionrendal par t,faemtdhien t he prog:

Trudeau govacildimkedtiF aas a cafndli-ddmwe for

1ts

fighter ., eeguoddriefnyeimmtg 1 ts procudrS ment rules to

viable #ontender

1 Pol @amd confir md2d-3F5 Atshpet NIAF O fmat i on t o
j €%t

buy the

T Japlhaas eased its ordecobdi h@5tei Pceasafdent Tr u:

“This pur chalsaep awno utlhde Sglifalregets t o’ any U. S.

ally.

T Norwdeycl ared initialfdpelrbpaft itohnea 15 2¢c ajpeatbsi liitt yp 1

to bBuy.
1 The Net herclreemdsse gbl vayn nfeidonma4d ¢ r a f t

T The State Depart me nk3 Saspptmmgapldirehe s al
planned to buy four With an option fo

30 For more discussion, s&RS Report R4176TurkeyU.S. Defense Cooperation: Prospects and Challerigesim
Zanotti andCRS Report R41368,urkey: Background and U.S. Relatiphy Jim Zanotti an€layton Thomas

81“ Two more -Adstmnmaliar Alstralidnbéfence MagBzinsay 31, 2019,
https://www.australiandefence.com/defencedir/two-moreaustraliarf-35sarrive-at-luke-afb.

2 ohn A. TiBpaBlotNeBu¥F is CAiréarce October 23k2010e d Says, ”
https://www.arforcemag.comiewf-35-block-buy-is-closelockheedsays/

¥Lee Berthiaume, “Liberals fork &v¥ert Canhdian RressMay2s,0
2017 ,http://www.cbc.catewspoliticsf-35-fighter-jet-joint-strike-canadafee-1.4131285

¥David Doe3n5aladn,d “SFuper Hornet BaAlNOnlioelFebruarg26,2@18,1 ¢ for
https://www.ainonline.coradiationnewsflefense€201802-26/f-35-and superhornetbacktable canadaand David

(5]
T

Canada,

of 12
eight

million t

2

Pugliese, “Canada c¢han3Z% sbGftawgQitizesg Mayp,&2019hitps:Nottawacitizen.cam/1 o w F

newshationalfiefencewatchtanadachangedighter-jet-rulesto-allow-f-35-bid/.

¥Bartosz Gl owac Ki5, c“boadlraancd Flghi@oebah JaBudry 34,2620, ”
https://www.flightglobal.condefencepolandsignsf-35-contractworth-46bnl36476.articleand U.S. Mission Poland,
BRODQGTV 3 X3FKmardwaday, January 31, 202@tps://pl.usembassy.g@urchase_f35Defense
Security Cooperation Agesy, Poland +F-35 Joint Strike Fighter AircraftWashington, DC, September 11, 2019,
https://www.instapaper.conead1285363759

36 White House Press OfficRemarks by President Trump and Primimister Abe of Japan in Joint Press Conference

Tokyo, May 27, 201%ttps://www.whitehouse.gobriefingsstatementsemarkspresidentrump-prime-ministerabe
japanjoint-pressconferences/.

37 Government of NorwayMajor Milestone: Norway declares IOC forF5A November 6, 2019,
https://www.regjeringen.nehiktueltmajormilestonenorwaydeclaresoc-for-f-35aid2676 740/ and Christopher

Denni s, “US official*5 wedpaobmel iNtoirewsa yi’s amre wi iFcr Stars i ngl y ¢ o my

and StripesNovember 27, 201%ittps://www.stripes.comewséuropeds-officials-welcomenomway-s-new-f-35-
capabilitiesin-an-increasinglycompetitivenortherneuropel.608872

%Sebastian Sprenger, “The3 5Ne tfhoerr |$fefahise NewsDctbbao 2019, n e
https://www.defensenews.coghbbalkurope201940/08the-netherlandgo-buy-ninemoref-35sfor-11-billion/.

mor e F

®John Geddie and Aradhana Aravinf3a5h,j ¢&Us StRefitBrangaPept, > app:
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1 Sout h wiodrdedae ¥3 62 0i nF addition to*®the 40 already

f The3 ¥ continues to be evaluated n competitic

Devolution aofam Oiffti cRrog

On January 14, 2020, the House Armed Services Co
reform or €I15i mMionantte PtP®egachimo Of fF4@eof the FY2017 |
Aut hori zR.tL . a32)8ALc ¢ gq@¢ired DOD to examine alternat.i
t he3 5F progr am. Proponents argued that the overhe

for developmentnof megdedtoncecprdducison has be
further-36hat fhncFlon lly three separate aircr atf
earlier “efn]wiesni ot nheed . [the ] Progd8dmJbiaedutirvoegr@finfi
Of fice,ChGeinsetroaplher Bogdan, recef2®@2pendemntted the
comm®Bupportdtehs mwdqwirement by the United States
customers and to oversee further sofffimaee and ot
pl altheee Joint ProgfadpleOofpflidce amdpdwlysectvtstonhothpera
order of about¥ $70 million a year.

In a letter to Congress accompanying that report
SustainmentecElalrend haomrdndention to

begin a deliberate, conditioimsmsed, and risknformed transition ... from the existingd
management structure to an eventual management structure with separaterGervice
35A and F35B/C program offices that are integrateithvand report through the individual
Military Departments®

Specific timing of the transition, and the r1espc
been aniounced.
Testing Progress

DO annual tes Theggogepmr contamae,d to evaluate
per for mance aagcati nsspte cjiofiimfarticimamhemt GS )i n order to ¢

January 10, 2020ttps://www.reuters.corafticlelissingaporedefene-lockheedd-s-statedeptapprovessale of-12-f-
35-jetsto-singaporeédUSKBN1Z90G9

Oyeff Jeong, “Sout h3 5SKojDefenseNewOstober 1® 2019mo r e F
https://www.defensenews.coghbbalasiapacific’201910/10s0outhkoreato-buy-20-moref-35-jets/.

“Tohn A. TiBpaBlotNeBu¥F is CAiréarce October 23k2019e d Says, ”
https://www.airforcemag.coméwf-35-block-buy-is-closelockheedsays/

“2Ant hony Capaccio, -355 cQfafpipcien ga nP eQupt taigoBinomberg New Janudry e e p Cos t s ,
2020, https://www.bloomberg.coméwsarticles202001-14/scrappingpentagors-f-35-office-an-optionto-cut

upkeepcosts

43 S.Rept. 11855 p. 280.

44 Testimony of Lt. Gen. Christopher Bogdan, U.S. Congress, Senate Committee on Armed $eBbcasint Strike
Fighter Program 114" Cong., 29 sess., April 26, 2016.

45 Letter from Ellen M. Lord, Under Secretary (Acquisition and Sustainment), to Rep. Mac Thornberry, Chairman,
House Committee on Armed Services, March 27, 2018.

46 SeejnteraliaOr i ana Pawl yk, “ tesRolBentFvi,.c elko iTmtkeP Goa graam Office to Re
Military.com, April 11, 2018 https://www.military.comdodbuzz201804/11/servicestakegreatefrole-f-35-joint-
programoffice-remain.htmla n d Va1 e r i-35 prbgnam heachsapportiveFof future transition to setede

o f f i Retense Newpril 12, 2018 https://www.defensenews.codigital-showdailieshavy-league201804/11f-
35-programheadsupportiveof-future-transitionto-serviceled-offices/.
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contradSeptAmbef 17, 2019, the pP36gcamahbhrbdi tyos e
requi r.elmelnlt scl osure of the SDD c’dotwedletr, may t ake
FYLDOT&E approved e35 ntiesatt i mins soifoms9 (Fmore than 2
enough data had etrthdytbsetnotbtbdbmetwds obvious.

Overall

Although the fleetwide trend in aircraft availability showed modest improvement in 2019,

it remains below the target value of 65 percent. No significant portion of the fleet, including
the combatoded fleet, was able to achieve and sustain the DOD missionled i)

rate goal of 80 percent. However, individual units have been able to achieve the 80 percent
target for short periods during deployed operati§ns

Sustainment Cost I ssues

Since 2015, operations-33dndsl ¢luisftoaciyndnieenrth acsotsit ma tfeod
more than Hhet-HSaltSeasloamcFt ed Axsmadlss t@iiom RaeEpgpuage u
that document) to the need to reduce those cost s

At current estimates, the projecteeB5 sustainment outlays based upon given planned
fleet growth will strain future service O&S budgeidB: The previous version had used
the words © a'legrime oontractos must engbrace mumeeded supplghain
management affordability initiatives, optimize priorities across the supply chain for spare
and new production parts, and enable the exchange of necessary data rights to implement
the required standp of planned government organic software capasiit

edia report indicated that the3RAAs &Foectowas

m
pporftTheosthortfall would force the service to :
7

63 it plans to ordeal .bilthefAabobhor8a8. Babeisl
”§O“

c

cut back ove Itfth ey ocuw nci anng adfefcoardde .t o buy s ometh
in the parkimgaflfodr betc@auswn yorntd cdeomeyroaut emuicth, t
ddda y-35 FIPO Program Executive®™DfdiAier Worxee Al ans
bsequently belgSsuknX afciqguhitreirn,g itnhepaFrt ar guing tha
gnificantlgy sPower than the F

N R S

- O =+ o v

Summary of HPsbgr gm

On Decembetrh-2d¢s-ldd@@nal d J. Trump received a bac
t he3 5F progr am, designeds tot stuumsmaa n & ecthhdelel o peg s .a m/
progr pmolgaesssedmaynme erbenjngtto see how DOD ch

47 Director, Operational Test and Evaluati6iY,200 Annual ReportDecember 202019.

48 Director, Operational Test and Evaluati&iy,200 Annual ReportDecember 202019, p. 20

49 Office of the Secretary of Defensgelected Acquisition Report (SAR)3E Joint Strike Fighter Aircraft (F35),

April 17,2019,p.10See al s o Anthony Capacci®d,5 S$L&cdkhedld iGdtisonEBiugptp otr «

Bloomberg NewsApril 5, 2018 https://www.bloomberg.coméwsarticles201804-05/pentagorsayslockheedmust
keep1-1-trillion-f-35-costsdown

°Ant hony GArpoice RisksoLpsing Third of-B5s on Upkeep CostsBloonberg NewsMarch 28, 2018,
https://www.bloomberg.coméwsarticles2018-03-28/air-force-riskslosing-third-of-f-35sif-upkeepcostsarent-cut

S5Lara Sel3xmhwmst diFnment Challenge AvidtlanWeekandSpac8l obal Fleet Gr
TechnologyApril 5, 2018 http://aviationweek.contfefensdt35-sustainmenthallengesmountglobalfleetgrows

52 See als€CRS In Focus IF11524ir Force F15EX Fighter Program
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hiosrty of the program when pertehamt poes
Pres-weldedemttt mph o whi § @r eDeotfa itlhrea nprhoig t ory f o

Figure 2.F-35 Program History
As briefed to PresidenElect Trump, 2016

@ F-35 Program History *

1994 2001 2007 2012 2017 2018
b SR T mnammhw | 65 Yoars Lato + $13.58 ‘._,,

LM & PW ' ) TR R e =
COWI;AMH I \Mml":wusmmm 1>
* Troubled past from 2001 to 2010

° 2005: F-35B 3,000 Ibs overweight; added 3 years / $6.5B

= 2007: Production started too early:; first aircraft 2X cost

o 2009: Unchecked cost / schedule growth; breached Congressional cost / schedule caps
- Technical challenges / unrealistic estimates / poor oversight of Industry
o 2010 -2011: Program re-baselined; added another 3.5 years and $6B

2001 —2011: 6.5 Years Late / $13.5B Over Budget ($42B to $55B Total) l

» 2011 to Present: Marked improvement, but not perfect
> Government took more aggressive leadership role in managing the Program

Full Capability Delivery Schedule
Baseline (2011) Estimate
Objective: August 2017 F-35A: November 2017

F-35B: May 2018

Threshold: February 2018 | £.asc: February 2018

Difficult to Overcome a Troubled Past, But Program'is Improving

F35 DOC #: 408205 e
AS BRIEFED: 21 Dec 16 RIEe:4

Source: Joseph Trevithick, "These Are The Briefings Presid#ett Trump Got On The £5, Air Force One,
and Nukes,'The War ZoneApril 19, 2019https://www.thedrive.com/thevar-zone/27541/thesare-the-
briefingspresidentelecttrump-gat-on-the-f-35-air-force-one-andnukes

F-35 Program Origin and History

Theoi®ttr Fikgh(tJeSF)o gtrhaamt b e e3abmeeg atvh ei nF 9t9WEh.eac | y
di fferent airframe designs were proposed by

53 The JSF program emerged in late 1995 from thet 2almanced Strike Technology (JAST) program, which began in
late 1993 as a result of -UpRaviewqBURhof lb.S deferisenpolicy and programs.o n > s

The BUR envisaged the JAST program as a replacement for two other tacticat piogedms that were being

terminated (the AL2 program, which was intended to provide a stealthy new chagad attack plane to replace the

Na vy’ s -GcariiesbgsedAttack planes, and the Mitle Fighter, which the Air Force had considered as
replacement for its-#6 fighters).

In 1995, in response to congressional direction, a program led by the Defense Advanced Research Projects Agency

(DARPA) to develop an advanced short takeoff and vertical landing (ASTOVL) aircraft was incorporatbd into

JAST program. This opened the way for Marine Corps and UK participation in the JAST program, since the Marine
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F-35 Joint Strike Fighter (JSF) Program

with Noi Grlhmman and BOn tNoswhe Aearoslp@a,cel 996, t he De
Department announced that Boeing and Lockheed Ma
concdepmtonstration phase of the program, with Prat
hardware and engi ing support. Boeing and Loc
and -ftleys tt wo air c o demonstrate their compet
variant s .

1
t

The competition between Boeiwmg chred .LdGdkwlkame d hMa 5t
the JSF program and the expectation that the JSI
DOD would initiats flecimawmy ymathe DODP program
the future of boahmd Ut e WaStitadt awalhtdiomcraft i
n October 2001, DOD selected the Lockheed desi

ontracts awardedntbdobotkhkbeadrMaaft amd Pratt a
ngine. General Electric continued technical ef
ngine for ¢ ompést iptrioodnu citni otnh ep hparsoeg.r a m

§
SF progr anysetdeteerleodp ndehmo na vt d ation (SDD) phase, w
T
f

o 0O 0 — -

Table 1.F-35Variant Milestones

First flown Original 10C goal I0C
F35A December 15, 2006 March 2013 August 2, 2016
F35B June 11, 2008 March 2012 July 312015
First hover: March 17, 2010
F35C June 6, 2010 March 2015 February 28, 2019

Source: Prepared by CRBased on press reports and DOD testimony.

Note : 10C is Initial Operational Capability (discussed below).
As showawblien he firstidligahts8iSdhfiaafl5BhecFurred in
the first ¢ of FY2007 and the third quart e
s1i
on

uarter
ghtly impro3%84 oecuivnadodn PRHeeFmbefri rlsdt, R2100W .
June*® 6, 2010

Corps and the UK were interested procuring a new STOVL aircraft to replace their aging Harrier STOVL attack
aircraft. The name of the programas then changed to Joint Strike Fighter (JSF) to focus on joint development and
production of a nexgeneration fighter/attack plane.

A Joint Operational Requirements Documentfortfie was i ssued in March 2000 and reva
Requiremets Oversight Council in October 2001. On October 24, 2001, the Defense Acquisition Board 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 gaditib Congress (in accordance with Section 212 of the FY2001

defense authorization adt [R. 4203P.L. 106398 0f October 30, 2000]) that the program had successfully completed

the CDP exit criteria and demonstrated sufficient technical maturity to enter SDD. On October 26, 2001, the SDD

contracts were awarded to Lockheed and Pratt and Whitney. A Preliminary BResiggw for the F35 program was

conducted in April 2003, and Critical Design Reviews wezlelin February 2006 (B5A and F35B) and June 2007

(F-35C).

54 Subsequent to the selection of the Boeing and Lockheed Martin designs, Boeing acquired McD oyt &al

merged the two firms’” JSF teams.
55« Fi r s t Defehse RallyNov&mber 23, 2009, p. 3.
%Graham Warwick, “JSF Carrier Var iAeraspaceNDaikyune7,H01@&. d1 i ng Goal s
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The3 FB ability td thorvedeg maershterdaltllicdo,n wans Nsohvoewnb efro r
first time o°T hMea rfcihr sit7 ,v e2r0tliOc.al 1% nding took pla

February 2010 Program Restructuring

In Novembers 2J000i9n,t g DEBEtaimmaitsismuaeldl Bdld ddporstt at i ng th
F35 program would need an extra 30 months to c¢on
t he -itnhpeenn di Mg CNudy,alnde mdther devel opments, on Feb
Pent agon cahciqeufi sAisthitooon Carter 1issued an Acquisit:ii
restructduyk imrgogrham.F Key el e me nttsh eo ff atlhleo wriensgt r uct

T Extending the SDD phase by 13 -rmarths, thus d
production)20tloS5 Monvde mbdedrir mg ean ne xtimd Ipeowductio
(LRIP) 1ot of aircraft to be purchased durin
up the differ én cper obemtovmcecdn 3JOH Tamydb batnhd hi s 13
schedule by addpmgddvdhatrezierexdfita tartdlye test prt
not c¢clear how extra aircrafwaaclorueladd ybe added
behind schedule.

T Funding t he “Berwigsreatdg UBloTh tThledel ay) 1l evel, 1 mpl
accepting the JET II findings as valid.

T Withholding $614 million in award fees from 1
performance, while adding incentives to prod:
within the new budget

T Moving procur e m®otr ef urthdasn t$&® . B&D.i 1 1ion that w
earliehetmisbumgaextitye r ation fighter would instea
continue it devel opment

“Taken together, these forecasts result in the d
Defense Program (FYDPs ,FY e2 (atlt O bvdeDi@ldgretntefi, e s Riri als i d e r
This reduction led the Navy and Air Force to r1ev

")-35B 3,000 Ibs overweight; added 3 years / % u

A significant issue in early development, note&igure 2, was the weight of the-B5B variant. Because the F
35B takes off and lands neertically, weight is a particularly critical factor, as aircraft performance with tow
no-airspeed depends directly on the ratio of engine thrust to aircraft weight.

The delay was exacerbated by the consolidation of the former JAST and ASTOVL programs, discussed in 1
53. Normally, in a development program, the most technically simple variant is developed first, and lessons
ZKLOH ZRUNLQJ XS WR PRUH FRPSOLFDWHG YDULDQWYV %HFDXV
life before the Air Force and Navy fleets the3b was designed to replace, in this case, the most coatplic
variant® the F35B3 had to be developed firsThat meant the technical challenges unique to STOVL aircraft
delayed all of the variants.

5Gr a h a m Wa-858 Haevérs for FirBt Time Aviation Week/Areblog, March 17, 2010.
Graham War wi e3k5,B “MaTkGWL FF r s t Avisitionr WeekfAreblog,IMarahdl8, 203Q.

®Tony Capaccid5 Phochhsesed DPel ayed i nBlo®mbergNewstanuarg6, Fi scal 201
2010.

60 F-35 Lightning Il Joint Strike Fighter (JSF) Program Restructure Acquisition Decision Memorandum ,(AD§&r
Secretary of Defense (Acquisition, Technology & Logistics), February 24, 2010.
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Ma r c2l0, N1 n-Mc Cur dy Br each
March 20, 2010, DOD formally announced that t

On
1 nc
uni
put
cor
con

rease |limitsMs@erdyiedsincohtaNomant

I aw, as

t cost., in FY2002 doltlhaer so,r ihgaidn agr opwmno g& 7a%n tbaoa s ¢
, this requires the Secretary of Defense to 1

rect the program, and to certify that
t* nue.

On June 2 2010, the Under Secretary of Defense for Acquisition, Technology and
Logistics issued an Acquisition Decision Memorandum (ADM) certifying th85F
Program in accordance with section 2433a of title 10, United States Code. As required by
section 2433a, ditle 10, Milestone B was rescinded. A Defense Acquisition B{aAB)

was held in November 2010 No decision was relered at the November 2010 DAB
Currently, cumulative cost and schedule pressures result in a criticatMe@ardy
breach to both #n original (2001) and current (2007) baseline for both the Program
Acquisition Unit Cost (PAUC) and Average Procurement Unit Cost (APUC). The breach
is currently reported at 78.23% for the PAUC and 80.66% for the APUC against the
original baseline and 274%6 for the PAUC and 31.23% for the APUC against the current
baseline?

February 2012 Procurement Stretch

h the FYZ®] 3Aachwmdgett,i oh was slowed, with the
nned aircraft being mnmoWled& YDOdryaatotheétyofdS$the
1 iomn " Nno tsea vtihnagts .t his stretch, along with the
contributhydd atrBr dl flactreeFni cge@dr ei n

Wi t
pl a
bil

Initial Operational Capability

Con
Aut
s ho

the proc

gress required a formal declaration of IOCs i

horization ActP. fLa2 3)Bliksec aclu rYreeamrt 2dalt3e s(
whablne

(by fis

The3 FAISB, -235@ WwWere originall@Cms cMaedahl c0 1t >, aMan
2, and Mar c h®T2hOe1 5Ma rriensep eCedtbipwselldye.¢ I at e OpEr at i o
ability (I0OC) on Jul ¢gF335l1A 06200CIAS. 2uis& h2di r For ce

201
Cap
Na v

y declared 10C®on February 28, 2019

61 For a history of the NunivicCurdy law and options forstfuture, se€RS Report R41293he NunaMcCurdy Act:
Background, Analysis, and Issues for CongrbgHeidi M. Peters and Charles V. O'Connor

62 Office of the Secretary of Defensgelected AcquisitioReport (SAR): B5, December 31, 2010, p. 4.

63 Tony Capaccio;Pentagon Takes $1.6 Billion From Lockhee85-in Biggest Cut, Bloomberg News~ebruary 13,

2012.

64 The Navy had initially accelerated its estimated IOC for #35€ to September 2014. Ansre Ti 1 g h ma n ,

“Joint

Strike Fighter NavwmimésicanBeptdmbear 8812009pln November 2009, Lockheed announced
that the first flight of an B5C test aircraft would be delayed from the final quarter of 2009 to the first quarter of 2010.

(banTayl or ,

November 9, 2009.)
65« Air Forcd8 5RDe dlighe¢ mikh g IAir Force dlews SetviceRugust3,2016, ”
https://go.usa.goxQbTg

66 Commander Naval Air Forces Public Affaifs,35C Achieves Initial Operational Capabiljtgtory Number:
NNS19022818, San Diego, CA, February 28, 20h&ps://www.navy.migubmitisplay.aspstory_id=108746
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It should be noted that I OC means di fferent t hionr

F-35A initial operational capability (IOC) shall be declared when the first operational

squadron is equipped with 122 aircraft, and Airmen are trained, manned, and equipped

to conduct basic Close Air Support (CAS), Interdiction, and limited Suppression and
Destruction of Enemy Air Defense (SEAD/DEAD) operations in a contested environment.
Based on the current35 Joirt Program Office (JPO) schedule, th&%A will reach the

IOC milestone between August 2016 (Objectianyl December 2016 (Threshold)....

F-35B 10C shall be declared when the first operational squadron is equipped wiéh 10
aircraft, and US Marines areatned, manned, and equipped to conduct CAS, Offensive
and Defensive Counter Air, Air Interdiction, Assault Support Escort, and Armed
Reconnaissance in concert with Marine Air Ground Task Force resources and capabilities.
Based on the current®5 JPO schade, the F35B will reach the I0C milestone between

July 2015 (Objective) and December 2015 (Threshald)...

Navy F35C IOC shall be declared when the first operational squadron is equipped with 10
aircraft, and Navy personnel are trained, manned and esipp conduct assigned
missions. Based on the currer85 JPO schedule, the3F5C will reach the IOC milestone
between August 2018 (Objective) and February 2019 (ThresHold).

Additionally,

Each of the three US services will reach initial operating capafiDC) with different
software packages.

The F35B will go operational for the US Marines in December 2015 with the Block 2B
software, while the Air Force plans on achieving IOC on 85K in December 2016
with Block 3I, which is essentially the sammeftware on more powerful hardware. The
Navy intends to go operational with the3bC in February 2019, on the Block 3F
softwareS®

One complicati ons roepgearradtiinogn atlh ec alaavbyi 1 i ty 1s that
be able -3t5o ieaniegs 1 it Ot cBrriers at s ea 2unctairlr itelre 1 nt 1
onboard delivery aircraft in 2021.

End of System Development and Demonstration/
The3 s Joint Program-y@fafri cSey sdeecm aDreevd ltolpemeln® and I

(SDD) effort compiTehtee doenv eAlporpinie nltla, 1 2f0lli8ght t e am
than 9,200 sorties, accumulated 17, 000”f1light hc
The end of the flight tes tSDeDff orhtoudgche s trhatt mvarlk
Milestone C, following the completion of initial

0
The Director of OperPOT®EBppr destd entdeEvabubéor mal
Dece mi2elrl 83DOT &E e s t3hfantt a¢rthse IFOT&E with 873 unres o
13 of which ““anteghasftiixf e md @hat affect safety or

67 United States Navy, United States Marine Corps, United States Air FeB&lnitial Operational CapabilityJune
2013.

68 Aaron Mehta;‘After ‘Transformative Year, F35 Program Focuses on Software, Quaritidefense Newslanuary
14, 2014.

8Mar k D. F a-22Osprey Willdepdy on Vinson with-F5 C i n Nay0TdmesApril 10, 2018,
https://www.navytimes.coméwsyour-navy201804/09/cmw-22-ospreywill -deployon-vinsonwith-f-35¢in-2021/

®Lara Se 1-35Completes Flight Trials,Nw On T o Reérespate Daily and Defense Repdypril
12, 2018 http://aviationweek.cordefensdr35-completedflight-trials-now-final-test
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capabBiTheogr'amhi gh ¢ onctulrerreen cniya ynebaenss ubstantial ¢
incorporate thdedP@OlN&Esowhioh peotwvidgs the most cr e
combat perdloy mainlle,ndt kbeverompld ®taeidr amafitl will a
been "buil't

Procurement Quantities

Planned Total Quantities

The3 S program incloubdiednSiw cphadtnddrt eothel Air Force,
Navy.colthpriirseessearch and devel opment aircraft and
F35As for tR&3IAICs Horc ¢Ghte? SNasviy§B3dSmBd for t he

MarineAsoopsBoiantial Change in’aMmavene tChoe pMa rPirm
Corps recently mooted a changpaifcduscquadraom di B¢
pl ansBeéd fHeet, but that has not yet become a val

Annual Quantities

DOD began PBbHecuniFhidy2@redb3s5 procur e mewmtth oqruiametd t i e
throughO,EY2a@sted procuremdnt aquaptrioficecs efdomr elg¥i2(
the FYDIPe figures in the table do not include 13
with research dmdddagel @ mamtities for foreign |
section.)

“AnthonyGpacc-3d5), s “Gun That Can’t Shoot SBloombérggNewslapudrd s t o Its R
30, 2020 https://www.instapaper.conead1273117282

72 Director, Operational Test & EvaluatioFY 2077 Annual ReportJanuary 208, p. 39.

B HS Jane’ s De f ehAirPlatforingy 3une2@18. INR9H, 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. &wal/g0 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 Na@uddrennial Defense Review Cuts Procurement in FY1999,
2000,Aerospae Daily, May 20, 1997, p. 28pIn 2003, the Navy reduced its planned procurement of 1,688BE

and G to 680 aircraft as part of the Navy/Marine Corps Tactical Aviation IntegrationtR&imequirement was

revised in 2016 to 69%eeCRS Report RS21488lavy-Marine Corps Tactical Air Integration Plan: Background and
Issues for Congresby Christopher Bolkcom and Ronald O'Rougkat of print; available to congressional clients

from the author upon requgsEee also DODGelected Acqsition Report: F35 Lightning 1l Joint Strike Fighter (JSF)
Program (F35), March 19, 2018.

Congressional Research Service 15



F-35 Joint Strike Fighter (JSF) Program

Figure 3.F-35 Procurement Quantities
(Figures shown are for production aircraft; table excludes 14 research and development aircraft)
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Source: Preparedby CRS based on DOD data.

Previous DOD plans contemplat-8f8 AsnfoeasthagAt heV oy
a sustained rate of 80 aircraft per year by FY2C(
1, 78335 A by abbh¢ HEWAOSdH Force plan levels procur
beginning in 2020; the 1,763 fleet target has nc

Past DOD plans also contemplaBé6Bsiaonde&€sifigrthdhe
Marine Corps and Navy toaiarcoambt nper sysdnimy dab a
and completing the pil3admBmrse d nplr CsurbdFmamto id H FA&ALDO 25
budget submissiof5SBh€@€wydr o da e tBhGoenre dyadfaer oifn 202 1,
toward a fleet goal of 693.

LosRat e IPmriotdiuaclt i o n

F3 5s re currenbohRatlpr PdladedlL BBy Wwith
l ot

a eement
for tMeEofsref aircraft. Each LRIP 0

T
l udes L

Contracted ®Wnist dmmwiec auneflot oFdeclin®owi't each pi
example, the price (including airframe, engine a
approximately 3.6 percent less than an LRIP Lot
rcent admweRIR hlacit 6 aircraft.

ag
inc
h

pe

In LRIPs 5, 6, and 7, any cost overruns associat
would be split equally between the contractor ar
government bor eBetgh msnad ncgo swtist ha ILdRdeP. 8, the contra
any cost overrun; i1if actwual cost is lower than t
of the savings,®the government 20%.

74 Office of the Secretary of Defensgelected Acquisition Report (SAR)3E Joint Strike Fighter Aircraft (i35),
March 21, 2016, p..9

75 Colin Clark,“New 35 Prices: A: $95M; B: $102M; C: $116MBreaking DefenseNovember 21, 2014.
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Table 2.F-35 LRIPs 5-11
(Quantity/Cost in millions of dollarsper aircraf}

LRIP Lot 5a 6P 7c.d 8e of 109 11h
F35A 22/105 23/103 19/98 19/95 42/102 44/95 102/89
F35B 3/113 7/109 6/104 6/102 13/132 9/123 25116
F35C 7/125 6/120 4/116 4/116 2/132 2/122 14/108

Note s: Aircraft costsfor LRIPs 83 shown do not include engineall quantities exclude international orders.

a. &KULVWRSKHU '"UHZ “/RFENKHWHG:80RIEWVRIQ: hWTERhelNeZ YOIk Qe DFW 1
December 17, 2012.

b. 7RQ\ &DSDFFLR '/RFNKHHG *H3¥ RrofiEih GRYDVO LEREMBEfy\NSwduly 6,

2012.

c. $P\ %XWOHU " /BWBIVWUIHWY 8QLW &RV MWidtoH &K & Spade TeconplBg) |
July 30, 2013.

d &DLWOLQ /HH FRODDWHMANWVWY PDUN QHZ VW-DW H\J\' AN R (HapddiddtHHNPR VWV
29, 2013.

e. &ROLQ &ODUN3ULHHAHY $ 0 % Bredking Defengdovember 21, 2014.

f. 6\GQH\ - J)UHHGEMURW-BXW)2| & RRQWLFKG V )U Breaking Defend@ecember
19, 2016 https://breakingdefense.cor@16/12/33483/

g /RFNKHHG ODUWLQ "$JUHHPHQW 5HDEQH®W RUMOFPZHVWRIWFHSUHVY UHOHLEL
February 3, 201'https://www.f35.comiewsfetailagreementreachedon-lowestpricedf-35sin-program
history.

h. Lockheed MartinProducing, Operating and Supportihgsaeration Fightestrieved March 29, 2020,
https://www.f35.cormdbouttost

Al't hough previous LRIP contracts had3Bbedwiatrive
Program Office and Lockheed Martinh, stihdee sL RIAPf t% rc
prolonged negotiation, the governmé&nt invoked it

F-3B1 ock Buy

The LRIP 11 award, 1incor polrda,t ilhnags abse eint ldaobeesl eodp tai
bu¥YBl ock buy congowsetamenmmiodv phechasing certain

over a number of years, which allows the contrac
wor kforce levels 1n a dBvya npcuer,c hhaeslipnign gs utpop Irieedsu cien «c
quantotkheegdLMartin and Pratt & Whitney estimate
savings, respecti VAR P, R8cNoDu 1Cdo rbpeo raact hiioenv aabnlael .y s i s
of the possibl emosoatveidn)g sB I1forcokm bau y(.t h e n

®SeginteraliaCol i n @l5:r kDoD*FForces Lockheed TBeeakingDefense I1ts Price F
November 2, 201&ttps://breakingdefense.co®@164 1/jpo-to-lockheedno-moretalkie-hereslrip-9-deall

"Gareth Jennings, “UdyfdBEDS aDuHTVs'HTFH QGdtbhedBOINAOAK
https://www.janes.corafticle®2238ls-dod-awardsfirst-block-buy-for-f-35.

78U.S. Government Accountability OfficE;35 JOINT STRIKE FIGHTER: Continued Oversight Neede@ragram

Plans to Begin Development of New Capabiljtiss390, April 2016, p. 23http://www.gao.gowdsset880/

676584.pdf

7 James DPowers et a] F-35 Block Buy: An Assessment of Potentialii®gs RAND Project Air Force, RR2063,

Santa Monica, CA, 201&ttps://www.rand.orglontentlamfandpubsrfesearch_reporRBR2000RR2063/

RAND_RR2063.pdf
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Itis

1
1

Block buy contracting BBCSHUPLWYV '2' WR XVH D VLQJOH FRQWUDFW IRU P
procurement of a given kind of item without having to exercise a contract option for each year after the first

BBC differs from MYP in the following ways:

What Is Block Buy? 80

similar to multiyear procuremernh that DOD needs congressional approval for each use of BBC.

There is no permanent statute governing the use of BBC.

There is no requirement that BBC be approved in both a DOD appropriations act and an act other than
DOD appropriations act.

Programs being considered for BBC do not need to meet any legal criteria to qualify for BBC because
is no permanent statute governing the use of BBC that establishes such criteria

A BBC contract can cover more than five yearfsplanned procurements. The BBC contracts currently be
used by the Navy for procuring Littoral Combat Ships, for example, cover a period of seven years (FY2
FY2016).

Economic order quantity (EOQ) authority does not come automatically as part of &RBRority because

there is no permanent statute governing the use of BBC that includes EOQ authority as an automatic f
To provide EOQ authority as part of a BBC contract, the provision granting authority for using BBC in g
program may need to statexplicitly that the authority to use BBC includes the authority to use EOQ.

BBC contracts are less likely to include cancellation penalties.

E‘A
ac

g == o
£ ®p B

Pr

Th
De
t h
t h
S u

DO
de

full block buy, including US jets, could sav
cordinge sttoi fiitdensgt eysional approval would be

uy .

ated devel opment s, Section 141 of

el
uded language authorizing DOD o edtvencento

t he Fi

r
cl
rts35fsort oF be procured in FY2019P.aln.&® FIYR2 02 0, a
thorized economi-tbodgett3 5dmamtcirtayf tand buy

gor am Management

e JSF program is jointly managed and staffed

partment of the Navy. Service Acquisition

(5]
r ¢

S C

n

&

Exec

e two departments. Wheyn tthhte pPH o gFoamcdi hast SAEI
e Navy, aAn d Wioae evelrts &Gen EY¥YPpPcoETr ahi cnknbgeame
cceeding Navy Viceo dAdlmy rifl, Madxh% as Winter,

D has announced an3%npeactuotehmeéto ttrheeo wbgual nki zoef F
vel opment has been completed, with procurement

80 Description adapted fro@RS Testimony TE10004he Status of Coast Guard Cutter Acquisition Programgs
Ronald O'Rourke

lerie Insinna, -35Contagt CoaulchBeAamondc eHd na ts HRefemsd Newshuly §,h , ”

81V a
2016.

82 For a more detailed discussion of block buy, G&S Report R4190%ultiyear Procurement (MYP) and Block Buy

Contr

83U.

acting in Defense Acquisition: Backgral and Issues for Congressy Ronald O'Rourke
S. Nds§yProEram Sees Changing of htps/vwdnavy.migubmit s

display.asp&tory_id=110201
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of fice to the military services. (This 1s consomn
decentralize acquisitaohhendtiynofe®#he mhetiaaguis
As noted, Congress requid8é6dmbObDgeme®ddkaminacaltesrs
Proponents argued that the overhead structure of
devel opment of aepdedt oacecpabddpcts onohas been e
ar gue t3h5 ti st hfeunfFctionally three separate aircraf
envisioned eartrEyven the Program. E3x5 clJuotiinvte Of fi ce
Program @@ffmhieaal Christopher Bogdan2962rSecently ad:
percent Sammor.dtehrs wdqdqwirement by the United Sta
customers and to oversee further sofffim@meae and ot
pl ace.

In a letter to Congress accompanying that report
Sustainment Ellen Lord declared an intention to

begin a deliberate, conditioimsmsed, and risknformed transition ... from the existingd
management structure to an eventual management structure with separaterGervice
35A and F35B/C program offices that are integrated with and report through the individual
Military Departments’

pecific timing of thdaetsr @amsibtei cmr,ansndfcertrleed 1tes ptc
een an®flounced.

S w»n

Software Devel opment

You can see from its angled lines, th&%is a stealth aircraft designed to evade enemy
radars. What you can't see is the 24 million lines of software code whichituma flying
computer. That’s what nofhkes this plane such a big

The3 ¥ integration of sensors and weapons, both i
its most distinctive aspect. As phaxtx dsaonfttwand, oin
may not be surprising to observe that writing,
the psogramt ¢ sk3 5 hoaplel reantgiensg s oft ware 1s released
capabilities addedt from one block to the nex

I’ m concerned about the s.AAfaitdwalr’em ctomec eamerda taiboomat |
the ALIS [Autonomic Logistics Information System], that is another software system,

84 CRs Report R4506&\cquisition Reform in the FY20¥6r2018 National Defense Authorization Acts (NDAAg)
Heidi M. Peters

85 Section 146 of the FY2017 National Defense Authorization Rdt.(114328).
86 S.Rept. 11455, p. 280.

87 Letter from Ellen M. Lord, Under Secretary (@usition and Sustainment), to Rep. Mac Thornberry, Chairman,
House Committee on Armed Services, March 27, 2018.

88SeejnteraliaOr i ana Pawlyk, “As Ser¥3,cekoiTmtkeP tGoagradmrOfRfilee otno FRe
Military.com, April 11, 2018 https://www.military.comdodbuzz201804/11/servicestake-greatefrole-f-35-joint-
programoffice-remain.htmVa 1 e r i e -B5programmead suppdrtive of future transition to serléce

o f f i Retense NewdApril 12, 2018 https://www.defensenews.codigital-showdailieshavyleague201804/11f-
35-programheadsupportiveof-futuretransitionto-serviceled-offices, and Marc Selinged, “DoD Eyes
Management To Mbdeferise Railyppril®,2018.i ces , ”

89 David Martin,“Is the F35 worth it?; 60 Minutes February 16, 2014.
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basically that will provide the logistics support to the systenfsrank Kendall,Under
Secretary of Defense for Acquisition, Technology & Logistfts.

Currently, the wultimate planned software release
contain full combat capability and a complete we
like the Small Diameter Bomb II and nuclear capa
to BBk;Fit will require aird8fd-RhangdgNaded with
35s are expected te& hegilmtldeld5ifvosnt@ilGeguw2 3 .h TR
Table 3.F-35 Software Block Schedule
Block Attributes Released
2B Required for Marine IOC March, 2015
3i (initial) Required for USAF IOChasic August,2016
aircraft operation and navigation,
some combat capability.
3F (final(now called 30PXX) Required for Navy IOCexpanded  September, 2017
combat capability with basic
weapons.
4 Adds nuclear weapons capability  Under development

(among other things)

Source: Compiled by CRS from various sources

Kendsgsbhcern was -Fe3c5h operdo gbrya nt hneann a ger Air Force Li
Christopher Bogdan. In testimony to the House Ar
and Land Forces, he noted that 1t 1s the

113

complexity of the smodlt Soltware developmentisalwaysi es us t he
really, really tricky... We are going to try and do things in the final block of this capability

that are really hard to do.” Among them is for min
picture among multiple shipacross the battlefield, allowing for more coordinated
attacks®

C2D2 Program

Beginning in 20-B&, suopfgtrwaadrees atnod tohteheFr capabiliti
effort noCw nktnionwuno uass Capability Devel opment and D
principal task is developing the Block 4 software, but it includes other elemenisRliReand
dual(nuclear)capability, discussed belowAccording to the Director of Operational Test and

Evaluation,

The current Continuous Capability Development and Delivery (C2D2) process has not
been able to keep pace with adding new increments of capability as planned. Software

% Aaron Mehta;‘After ‘Transformative Year, F35 Program Focuses on Software, Quaritidefense Newslanuary
14, 2014.

“Valerie -Bisupgrnadé&Fplan awaiting appr Defanse ndwOstabert op Pent a g«
2, 2018 https://www.defensenews.coai'/201810/02f-35-upgradeplan-awaitingapprovalfrom-top-pentagon
acquisitionexecl

92 Director, Operational Test and Evaluatiiy,200 Annual ReportDecember 202019, p. 21

93 Amy Butler,“Bogdan Warns Of Possib&ix-Month 35 Slip After Development EndsAviationWeek.com
February 26, 2014.
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changes, intended to introduce new capabilities or fix deficiencies, often uoé&ad
stability problems and adversely affected other functiondfity.

Accordi wgveonnmhnt Ac c potuhnatta bdielvietl yo pOrfefnitc ei s now be

and over budget

Since May 2019, we found the program office has increased its estimate hyldbou
percent, to $12.1 billion, primarily due to schedule delays. The program now expects to
extend the delivery of Block 4 capabilities by 2 additional years, through.2026
Additionally, most of the capabilities the35 program plannetb deliver in 2019were
delayed®

X X1 >7e>S—1 YZ>oo'e'e

A shoWwabd4ethe FY2021 budget submission projects
FY2025 Ipaetmetrtsomaly contribute to t-B3IS devel ofj
program executive officer Vice Admiral Mathias V
prepared to contribute $3.7 billion%®$omanrd Bl ock
Congress argue that a program of that size shoul
an upgrade and be run as a separate Major Defens
and the concomitant 71 eporetfifnegec tr ewqausi rienndslnutdse;d liann g
version of the FY2017 National Def e fflsses uAeust hor i z a
for Cohigtews
Table 4.C2D2 budgets, FY2021 -FY2025
in millions

FY21 FY22 FY23 FY24 FY25 Total
F35A 785.336 549.279 450.915 521.012 586.709 2893.251
F35B 379.549 323.597 294.404 283.981 244932 1526.463
F35C 330.386 261.923 246.494 265.615 248.487 1352.905
Internationda 359.626 285.969 211.292 208.053 177.542 1242.482
All 7015.101

Source: FY2021 D RDT&E budget submission books for Air Force and Navy
Notes: Only line items specifically designated as C2D2

The Bi7L10i on specifically designated for C2D2

may

Vice Admiral Winter had earlier indicated that j

more than $10 bi%¥lion through FY2024.

94 Director, Operational Test and Evaluati&iy,200 Annual ReportDecember 202019, p. 19

95 U.S. Government Accountability OfficE-35 JOINT STRIKE FIGHTER: Actions Nedde Address Manufacturing
and Modernization Risk6SAO-20-339, May, 2020, p. 3https://www.gao.gov/products/GAR0-339

%Pat Host, “Pentagon fhxeBl onal 04 mo6 a¢DQhhf\a tddd § Rdch nHHNO\
8, 2018 http://www.janes.conairticle/78443pentagorfacesmajorcostincreaseon-f-35-block-4-modernisation
Pat Host, “PentagononFhxeBl onal 04 mo6 ¢bDQihf\a tdd by ®d¢h :HHNO\

8, 2018 http://www.janes.conafrticle/78443pentagorfacesmajorcostincreaseon-f-35-block-4-modernisation
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Aut onomi ¢ Logi s tSiycsst elmnf or mat i on

The issues cited above focud3®doabosotlt maseidavel
A supporting system, the Autonomic Logistics Inf
extensive software “AdlelvSe liosp maevpmpte haert dc otmees, toifimg nt e n a
supphygin manage3nbe,ntp rfoovri dtihneg Fa constant stream o
suppor t'®hilge spadd . of ALIS devel opment has been ci
hinde35ngdgepl oyment

DOD DirectoaoatiofiaDptest & Evaluation stated that

Although the program released several new versions of ALIS in 2019 that improved ALIS
usability, thesémprovementdid not eliminate the major problems in ALIS design and
implementation. These deficiencies causddydein troubleshooting and returning broken
aircraft to mission capable statfiis.

GAO reported that

ALIS may not be deployable: ALIS requires server connectivity and the necessary
infrastructure to provide power to the system. The Marine Corps, whichdgfdays to
austere locations, declared in July 2015 its ability to operate and deployBthevikhout
conducting deployability tests of ALIS. A newer version of ALIS was put into operation
in the summer of 2015, but DOD has not yet completed comprebkatsioyability tests.

ALIS does not have redundant infradSdataucture: ALI S
produced across the U. S. fleet to be routed to a
main operating unit with no backup system or rethney. If either of these fail, it could

take the entire B35 fleet offline'®

To dat-2y tolperBtors have’sbeechmrct®oismt gn gwiptalb i ALItS e s
function as intended only with a hidgh level of 1

maintenance per saammenld.s Manu alf teomr kneeded to c¢comp
aut om¥Pt e d.

Air Force Lt. Gen. Chris Bogdan told reporters that the plane could fly without the $16.7
billion ... ALIS for at least 30 days. The software, whitins on ground computers, not

t he plane itsel f, manages t he aircraft’s supply
diagnostics, mission planning, and debriefingqione of which are critical to combat
flight.102

98 Aaron Mehta;‘After ‘Transformative Year, F35 Program Focuses on Software, Quaritidefense Newslanuary
14, 2014.

99 Director, Operational Teshd EvaluationFY208 Annual ReportDecember 202019, p. 20

100 ,S. Government Accountability OfficE-35 Sustainment: DOD Needs a Plan to Address Risks Related to Its
Central Logistics System6-439, April 14, 2016.

101 Djrector, Operational Test and &uation,FY20T Annual ReportJanuary 208, p. 53
02patrick -FacWielrl, FIFy De sGriotuen dAiundg Dékense Rriehpil 167,2016.
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1 Z™MeSEZ-Z—-

Some of theAptSbtemoertwetdhybaserth fr'GDOID cisst 199 0s
replacing ALEShwolibgy mygwtem called ODIN, for Of
Net wibr k.

ODIN is designtdi endby mondel assrprone ttoo error .
replace ALIS rather than upgrading it further 1in
architectures.

“We have old hardware, we have old operating syst

a moder n software archit e gang toeget usmmthére.r ni zi n g ALI
[Replacement is] so that we can leverage all the things that have happened in software
development over the last couple of decades.

>

The code in this airplane is old.. i1t”>s frankly go
ironi t sel® out.?”

IN will -3ws kt hwa tt hh &v e t3h eh aTredcvhgneiec aple gRkeaf mriemsgh wi
qui oitt ilédn ilm 2023. That package includes a new
ckpit display, and an gnhanheads meé mornsisonpor aThk
arting in Lot 15, with tho s Eajrelt3stsr oMilliln g aotf f

ast initially, continue withoAlghi yvervsirgn 12.05 ,
"SAEKI S .05 nigs t o ..bcea ptahbei Iciotrye for our sustainers

d o¥line.

® 0o —w o e O
B o oo g

Dual Capability

Some3 5SFAs will be dual capable aircraft (DCA), me
deliver nuclear ordnanceincDlumde & aipm btilhe tBl dosk ed
release, with ini-i2awe®PplpadbHAl iDICyYA fisr stcthe dRid ke d t
nuclear certifidation in January, 2023,

Funding for DCA devel
Sqdaons In the FY202

©
= -~

opment had bed38fi carried 1in
1 budget request, it appear

=

Lara Seldgxmbwmst diFnment Challenge AvilanWeekandSpaGl obal Fleet G
TechnologyApril 5, 2018 http://aviationweek.cormefensdt35-sustainmenthallengesmountglobalfleetgrows

04seejnter alia, JohmA. Ti r-% kBr 6 Fr am Du mp sAir Bofcg Janufirg 21, 202D,1 N, ~
https://www.airforcemag.comB5-programdumpsalis-for-odin/.

105 Brigadier General David Abba, Director ofth&d I ntegration Office, Headquarters U
the Mitchell TInstitut e htips/mww.youtubetcomaich¥¥DPYKWRIASQY h 9, 2020,
1yalerie Insihyesd3 5 “dLdowkhreade pl agre nas fiingthBefemssNeg m w'ss, i”’xt h

June 21, 201%ttps://www.defensenews.codigital-showdailiesparisair-show201906/211ockheedhypesf-35s
upgradeplan-asinterestin-sixth-genfightersgrows/

107 Brigadier General David Abbap.cit.

108 Testimony of Lt Gen Christopher C. Bogdar3®Program Executive Officer, before thieS. Congress, House

Committee on Armed Services, SubcommitbeeTactical Air and Land Forcellilitary Services Fifth#eneration

Tactical Aircraft Challenges and 85 Joint Strike Fighter Program Updat&15" Cong., ®'sess., February 16, 2017,

H.A.S.C No. 115-6 (Washington: GPO, 2017), p. 17. For more on th#,B&eCRS Report RL33640Q).S. Strategic

Nuclear Forces: Background, Developments, and Issdwedmy F. Woolf

109 Office of the Secretary of Defensgelected Acquisition Report (SAR)3E Joint StrikeFighter Aircraft (F35),

March 17, 2019, pl4.
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funding in FY2021 1is $106. 136 million, with a tc
mil 1 ion.

Cost and"™ unding

Total Program At quisition Cost

As Doefc e @Wlelr9, the total estimated acquisition cos
and military construetdii pm o[gMialmCam] comssttsa)n to f( it. lee
adjusted) FY2012 dollars was aboutr e$s3edalr.c5h baind i c
devel opment, about $265.6 bill iMinl 3% .procur e ment

res are about $428.Blboeodliwmngesdamacdaliagd adbov

tykam dollars (meaning dollars from various Yy«
u
5.3 billion in prloicounr eimme nmi, 1 iatnadr ya becoourts t$r5u c2t ibai

PriYerar Funding

Through FY291@8roghaeamFhas received a total of 7rou
t hyaar dolluldairnsg, aibnmocut $56. 9 billion in research
in procurement, and approximately $2.4 billion i

Uni t Cost s

As of Decemb3S PRrOolg8r,a m hea dF a program acquisition
t oltaacquisition cost divided by the 2,470 resear
about $118.3 million and an average procurement
cost divided by the 2,456 promducatnidoonfF Yadibrs2r a ft ) ¢
However, this reflects the cost of the aircraft
broken out as a separate reporting line in 201T1.

As Doefcember 301 2ngtihe PPprogram had aapoagram acqu
$22.0 million and an average procurement unit c¢oc
Just as the reported airframe costs represent a
the vaoag asmngindg hcosts do trnhoet ednigsgchreismiubadetdle ibne ttwheee
and C and the more expensiv858ngine/lift fan cor

Howe beg,jinmierg mbe POBB ¢l ected Acghiekd¢ iomt Repiott
recurring flyaway costs sefpatrlaeg et mrieef reammgisn e sa sa sf

110The F35 program receives (or in the past received) funding from the Air Force, Navy, and Bafidesesearch,

development, test, and evaluation (RDT&E) accounts (the Deiéfide RDT&E funding occurreth FY1996

FY1998); NonTreasury Funds (i.e., financial contributions from the eight other countries participating #3%he F

program)—a source of additional research and development funding; the Air Force and Navy aircraft procurement

accounts (the Navynal Marine Corps are organized under the Department of the Navy, and Marine Corps aircraft

devel opment and procurement costs are funded through the N
the Air Force MilCon account and the Navy and MarinepSdvilCon account.

11 Figures in this section come from Office of the Secretary of Def@wdected Acquisition Report (SAR)3E Joint
Strike Fighter Aircraft (F35), March 17, 2019

112The procurement cost figure of abo@6$.6billion does not includéhe cost of several hundred additiona8%s
that are to be procured other countries that are participating in36gFogram. The figure does, however, assume
certain productiortost benefits for DOD aircraft that result from producin83s for other auntries.
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Table 5. F-35 Projected Unit Recurring Flyaway Cost
(Assumes 74international sales)

$M (2012) F-35A F-35B F-35C
Airframe 69.5 80.0 79.5
Engine 111 27.0 11.2
Total 80.6 107.2 90.7

Source: Office of the Secretary of Defens8glected Acquisition Report (SBR)Idint Strike Fighter Aircra35(F
March 17, 2019.

Note: Versions of this chart prior to FY2018 assumed 2443 US sales ar@®&lhternational sales rather than
2456/741.

Creginote that the costs reported in the Selecte
assumptions about future inflation rates, produc

that these figures do not aocpciunrga taenldy arceqpuriersienngt tt
3 318

Ot her Cost Issues

AcquisitanBofesrthAf fordability

Over ti me, as the program has matured and unit c
l ot s, at-3®necaeaomnms oma¥ shifted. The acquisition co
DOD considers the prospetchenmnfpfdgtambudigedse doirng
wit h -3tS5Shef ofF bud@oetves hmeat AKbhbepufiorbekampl Of f hes

increguesgli pnedbDODty t o -3a5f fporrodg rtahne gciuvrerne nott hFe r

on budgets. Thisrdpornt cx,onwhiaclt ftoc'eaaldimoaty o6p t
meet 1ts cost targets.

More recently, thoughtenmmtaeamfiamndathialsi mp vewdd toud t
di scussed bel ow.

Unit Cost Projections

The3 prlhoad among eosatla bol fitshheelkdi mgsmtpe t i t i ve with
prevgeomesr ation aircraft. (I't should be noted tha
t he3 5SFA, the simplest model.)

F-35 fighter jets will sell for as little as $80 million in five years, adaog to the Pentagon
official running the program.

113 A detailed critique of the SAR figures with suggestions for alternatives appedfgdéma ga zi ne’ s “Battl el an
blog. Authored by Winslow Wheeler of the Center for Defense Information, the most relevant entries are
http://nation.time.con201306/04/alphabetsouppaucsapucsurfs-costvariancesandotherpricing-dodgesand
http://nation.time.con201306/05the-deadlyempiricatdata/
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“The ¢ o s3bAim2019 aili be Bomewhere between $80 and $85 million, with an
engine, with profit, with inflation,” U.S. Air Foi
the Pent ago népogram, told reponters in Canbelra tot4y.

That article dated frweamn@&@O0OtdasMdreorecenhl yheefHt

[Lockheed Martin] will invest up to $170 million over the next two years to extend its
existing “ Blduaebpirliintty ”f onre aAsfufroer . . . B5Atodri ve down th
$85 million by 2019

As notTahld é nhe average un3i’k offlfyiacwaayl lcyo sptr oo fe catne dF
mil inoconstantHowe h2cdoldlihaegsrteecent -Agrpreandmdt iomn F
l ot I-35Aasn skt to decrease from a Lot 11 price o°
12; $79.2 milB7én9%i mi UKWE®SCh3jnahdt

Engine Costs

2013, engine maker Pratt & Whi 8 &mgsmbkarked on
0'Foll awilregas e o ft hteaotsat sohfo waicnggui ring the planned
ssociated systems 1 os e6.17%8t hweh iplreo gernagm nnea ncaogsetrs ¢
eporstiendgllyyd out Parfattetr fhoarvicnrgi tiincpirsOmspad imel at i ons
ontractdrMatbtovockhkh€orp., securing lower prices fo
losing deals far®quicker than in the past

ubsegRreratWhy&ney has signed cont ttahcatts sfhoorw ean gi n e
teady percentage dkEacnrneoausned ¢idnée mciools uldoel flihgeu rLeR 1 P

ot theen g iinnesst,e apde rccietnitnagg e d‘tHcrraetats e& i Whnic dcmasyhfi. n g
ompetitive psowidtegdbéabngonmeFolna not releasing
numbd% s .

Pratt hént ygsseneral, the unit recurring flyaway (UR
conventional taankde ocfafr rpinedrp livhasrdicamngts y st ems wi l 1l be
reduwcepdrcent from theLBPIrRNVOoWRHE.y Thheeg oURE tperdi c e f
t 2eIRIPot 1tl tsahkoerof f anpr opultdsicad dypsmtddimsg (includ
will be3.r3¢9d upceerdcent from IthleP phel®RbB.usly negotiat

I

c
a
T

c
c
S
s
f
c

The 1issue toft reamgipmer ecnokys siuse sa df doti ® dCawendg riens s

114 Jason Scott;F-35s to Sell for as Low as $80 Million in 2019, Pentagon S&ispmberg.comMarch 11, 2014.
Wvalerieinsima, “Lockhe36@ostExt enudg Fnitiat Defease Newsulydly2016Bi 1 1i ons, ”

6yalerie Insinna, -3“I mprnievel yf ail nl kse dDefdnskaNe8yOatbér P9 2019, a copy, ”
https://www.defensenews.coam/201940/29/in-newly-inked-dealf-35-pricesfall-to-78-million-a-copyl.

117 Andrea Shalal{Pratt must push harder to cuBB engine costPentagn,” Reuters.comApril 7, 2014.
118 Doug Cameron;Pentagon official criticizes Pratt & Whitn&arketwatch.comApril 17, 2014.

119 |pid.

120 | pid.

21pratt & Whitney, 3BrRPtog&aWhOffieyeahddnbBunce Contract Awar
press release, May 31, 2018tps://utc.coménhewsPW/201805/31 jprattwhitney-andf-35-programoffice-
announcecontractawardfor-135f135-engi
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Anticipated Upgrade Costs

The degree of edncpuwrorgermemy, iim twhei cth aircraft are
design is still being revdstdpthdibwptghon easitidagag f t
inevi‘Fabl-i lvdriants, structural and durability
requiring repairs and modifications to productic
retrofits t°% fielded aircraf

The cost of those upgrades may vary, depending o
process. However, the cost of such upgrades 1is
production 1ot

The £3i5rsst, Ffor examplbtasiwersofltowmadreed rwaltcha sae ( Bl o
basic aircraft control, but does not have the de
expected i Wl hlea tienri tbilaolc kess.t i ma o @ u £3051 Aosmofdriofny ian g e a
basic cowmfiagewrptabdre twar fighting level is $6 mil]
expenses not int¥Thdé¢dwobmldhmak€i gheecurrent c¢ost
cearlB364As Fo Block 3F about $100 millioea. In ordece
intends to upgdasdtee pt haes anierw rsaofftt wsatreep r el eases be
waiting and jumping to the final release of Bl oc
The cost of the major upgsade fopiB8 Cewlgr4sss disc
Operating ands Support Cost

Sincs 2S0ll ected Acquisition Report projected 1if
the35F fleet have bSlent fét§Mhiinvalmt ,eDdODa to fofviecri al s have
unaffordable. 1 theg preogr amstainment estimates 1 e f
drivers that the program does not cont™™ol, inclu

“The peoppe ng estimate has raised hackles at the De
since 1t was disclosed in 20ppistitcscoupporthaeandoc
repd®Plrts . may be wétriteBSFhwas ng. thaheaponstpbodbgr Remnt
to be eval vadaard luisfi entgi—meb ddliots t2 Oe syteianrast el onger t ha:
progrwhmisch made the program s¥em artificially mo

Operationsnmemd scwPtasembeonf206he Selec
reported at $630.5 billionyear2dd21d

122 Director, Operational Test and Evaluati&iy,200 Annual RepottDecember 2Q2019, p. 23
123 Gabe Starost&Block Upgrades For Earliest35s To Cost $6M Per Aircraft)nsideDefense.conMarch 26, 2014,

124 Office of the Secretary of Defensgelectedicquisition Report (SAR):-B5, editions for December, 2011 through
December, 2019.

125.S. Government Accountability OfficE-35 JOINT STRIKE FIGHTER: Problems Completing Software Testing
May Hinder Delivery of Expected Warfighting Capabilifi&AO-14-322, March 2014, p. 12.

126 sandra I. ErwinyNext Battle for F35: Bring Down Operations Costd\lational Defense
(nationaldefensemagazine.or@pril 6, 2014.

127 Marine Corps Assistant Commandant for Aviation®en. Terry Robling, cited in Andrea Shakzda “Lifetime

cost to run F35 fighter: about $1 trillio¥, Reuters.comFebruary 26, 2012.
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“The operation and sustPéth#dmenttfoceset acgquasbhbtgpar c
LaPl antlg stahied.one that wil hf¢§oey d&whe hibne# hoer lnoontg ew
r uKS,

Operations costs are being addressed on several
support, and other approaches.

To attack this problem,the¥5 program office in October 2013 set
in Arlington, Va... A team of government and contractor representatives assigned to the

cost war room are investigating 48 different ways to reduce expenses. They are also

studying options for future repair and maintenance-86Rircraft in the United Stas and

abroad'?®

The U.S. Air Force is looking to slash the number of locations where it will bB35e)Bint

Strike Fighter squadrons to bring down the jetstimated trilliondollar sustainment

costs...“When you reduce the number of bases from 4@adaw 30s, you end up reducing

your footprint, making more effient the longt e r m s u s David WamBunen, thé

service’s acquisition executive, ®aid in a March

Mor e r &€lcoecnkthleye,d, Nort hropranudgBaAEnmewret a¢eot sredu

init’'hamedeat cutting operations and maintenance
through fiscal 2022. The vendors will invest §2°:
savings os¥r five year

Manufacturing Locations

The3EHEmanufactured 1in seWMar di atl de a &'sii ofmasraw alrodc k h e e d
section in For tGWomidirg | § Xsee dNtoidé hriopp Pal mdal e, CA
t aiiblui 1t by BAE SyKitnegnf’ddFmmalt has Uamblyd ofs t hes
place inFHamnmtl Woesrstethmbly and checkout faciliti
Italy, and Nagoya, Japan.

ThRr at hi &nWy F135 Zhgismeprfoduacdd iFdlkEaotwnkaC{Tfor
RoIllosyce buifHdslithte Fystem in Indianapolis, IN.

e
es

Basing

On December 21, 2017, the Air Force announced Na
Worth, TX, as the pref3eStrAr eede saclrtveer ncaotmipwen efnotr btahsee
Mont han Air Force Base, AZ; Homestead Air Reseryv
also candidate bases. At t he same time, Truax Fi
as the next Ai#3r5 ANataiscemal wGuahr davld crma f20233 at@dwe o
ANGB, I D; Sel fridge ANGB, MI ; and Jacksonville /

Burlington Air National Guard®Base, VT, had prev

128 Andrea Shalal;U.S. focuses on cheaper, more reliabi@SHet: Air Force official; Reuters.comApril 1, 2014.

129 sandra I. ErwiniNext Battle for F35: Bring Davn Operations CostsNational Defense
(nationaldefensemagazine.or@pril 6, 2014.

130 Marcus Weisgerber{USAF Eyes Deep Cuts To35 Bases, Defense NewdMarch 3, 2012.

BlVvalerie Insinna,35Cdsifakhé¢agdg Exieé¢nds Defense Newsufydly2016Bi 1 1 i ons , ”
132 CRS site visit to Palmdale, CA, March 10, 2016.
Y. S. Air Force, “AF selects 18dathiao rslgagepDeoemer2d, rtewo Air Na
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Active c o3ndpAosn ehnatd Fal r eady be elnl ammFnBo,u nltTe,d aansd gRoAiFn
Lakenheath, England. Eielson AFB, AK, had earlie
first e3vie rssqed¥ilsdurfen AF B, AZ, and Egl-1m QAFfF8infFihg ar
base3s5AsF also operate fidoMNMeEdwsar AFBAFBYV. CA, a

In the United 5%t aatrees ,b aMaerdi maet EMarine Corps Air S
Beaufort,3SE€. fNgvfrbm Naval Air Stations Lemoore

International Participation

In General

The3 F prol@Bmliasr gest international cooperative 7
allied participation as a way to defray some of
andpro me t"herpemport s d9Add ieffi ti lmeitcaiipmadidiaofntw. par t
F35 program as an aff egrednacbrlaet i wany sttor iakceq ufiirgeh tae rf, i
knowledge in areas such as stealth, and industri

Ei ght al l-+tehde clbnuintterdi eksi ngdomNe€CdhradandBenNomrkwayT
Tur key, a-widn iAtpisaltlad np B3hSe ph ogram under a Memor an
Understandiomrg thMOB)DD and ProducOnobDegevE8&lLhsepmentmen
(PSFD) phases of the prvegrcaom.t rTihbeustee de ivgahrty i cnogu mtnr
research and development funding to the progr am,
participation in the program. International part
and Evaluationof I MBhE) ,p aar tsnuebrs ectount ries are exp
hundredsSs ofwiFth theé Un3i8t ebde iknign gtdhoem 1 ar e st antic
As noted, pBurntkey @Bat ipam girm mt wea sF subsequently cur

circumstanchan@gmmalra z e dd ebseclroGlR &adnRle por t R4 4000,
7TXUNH\ %DFNJURXQG DQG, 8n€dRBH ROV LoRr GAX (RO Y B4BCF NJUR X Q
DQG 8 6 S5HODOMWMLRQWyY Jim Zanotti and Clayton Thomas

Effects of Turkish expulsion

7XUNH\-V UHPRY D35 progtdis W thGphkdipial greas. The first was a potential reduction in the
projected number of FB35s to be produced, althougisother customers have appeared and the U.S. Congress
RUGHUHG 73%54&Jh¢ keallvcated to the U.S. Air Forabe neteffecthas yet to be determined.

The other effects were the requirement to find replacements tloe main engine overhaul facility fBuropean F
35s, which was to have been hosted in Turkey and will nowogNorway and the Netherlandsand for Turkish

2017,https://go.usa.goxQTRw.

BiSecretary of the [Kielson AR seteeted Rsupteferied altexnative for first oversased F
35As ” press r el e dttpéd/gousagoxkdhNw 4, 2014,

135 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.

136 Currently, the UK, Italy, and the Netherlands have agreed to participate in the IOT&E program. UK, the Sfior F
partner, will have the strongest participation in the IOT&E phase. Italy and the Netherlands are contributing a far
smaller amount and will take pamly 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 participate in
the IOT&E program. The benefits to participation expedited acquisition of aircraft, pilot training for the test cycle,
and access to testing results.

137 Gareth Jenning$UK to approve bulk B5B buy in 2017, IHS Jane] 360, February 6, 2014.
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suppliers participating in the prograproviding partsestimated at between $5 billie$6 billion in value over 20
yearsl3s

"‘According b U.S. officials, most of the supply chain handled by Turkish companies was due to move elsew
by March 2020, with a few contracts in Turkey continuing until later in the year. The cost of shifting the supy
chain, beyond some production delays, wainested in July 2019 to be between $500 million and $600
million. |39

7KH *RYHUQPHQW $FFRXQW D E IsoflDaten2ddri2B19, tHe ¥rQgBanwhKsDdahtifies De@

suppliers for all of these parts, but it still needs to bring roughly 15 parteently produced in Turkey up to the
current production rate« According to an official with the Under Secretary of Defense for Acquisition and
Sustainment, by accepting parts from Turkish suppliers through lot 14, the program will have additional time
ensure new suppliers can meet demands for pgis.

Two additiehstaebuantdhior®s sgamondy cooperation part
t he35F cooperative de*leslroapenie nhta sp aargtradefrds, htiopn.¢ u ma h a s

want asS5Mamy ams c h305s ea st hiet sSF ne xt fHagmKoat hin

Octob

o mmi3t5 eidn*tw0 4h.et & additional countries ar

ar

Korea ¢

have specul ated -3t5hsa tmifgohrte iegwme nstau aecls] 0O WFr pass 2, 0
air &t aft

Sales to Israel, Japan, and South Korea are c¢onc
process, including S8dngnrndsesi dmalhatatoinfSi datitcdhm. ck
under 22 U.S.C. 276n7gr¥isrse. not reviewed by Co
The UK is the most significant international p
only LevedOnl Ipeacretmmbeerr. 20, 1995, the U.S. and UK

138« Pr ocur e me danes Sehtinel Secuyity Assessmdtrstern MediterranearDecember 16, 2010.
139 CRS Report R44000urkey: Background and U.S. Relations In Brisf Jim Zanotti and Clayton Thomas

1401.S. Government Accountability OfficE-35 JOINT STRIE FIGHTER: Actions Needed to Address
Manufacturing and Modernization RiSkSAO-20-339, May 2020, pp. 381, https://www.gao.gov/products/GA0-
339

141DOD offers Foreign Military Sales (FMSgvel ofparticipation in the 35 program for countries unable to commit

to partnership in the program’s SDD phase. Israel and Sing

are “Security Cooperative P a rOfficeofithe Secnetary of Defersse fore ¢ t e d
Acquisition. December 31, 2005.)

“2Bob Cox, “Israed3i5 @hoyWoth StarielegramBSeptembEr 16, 2010. Yaakov Lappin,

Acqui si

“Tsrael -3 3USASri eglerusalant PogOctober 8,2010,anida r a Sel i gman, “Israeli Air (

17 More F3 5 sAerdspace Daily & Defense Repodtine 23, 2016.

143 paul KallendetUmezu,“Japan FX Competition Win Victory for JSF PrograinDefense Newecember 20,
2011.

YiChoeSanh un, “South AKnomroewn cFeosr mlanltleynt t o Bullge NévdYorkdimgshe ed Fi ght

September 24, 2014.
“5AndreaShalaEs a, “Pentagon Bdes Réuesednupeds 2009 See alsb Marina

Ma | e n-35Sales‘Cbuld Double As Countries Look ToR1 ace Agi ng F 1 RBetenseDailylteener al Says,
18, 2009: 6, and Marcus Wei s ger b3bBuys[ForliMfefatiBnal €Cgstormens] Ant i ci pat

Between FY09 and F¥23, Inside the Air ForceJuly 31, 2009.

146 Correspondence to CR®M ~35 Joint Program Office, January 31, 2018. For more details on the Foreign Military

Sales process, s&RS In Focus IF1143Transfer of Defense Articles: Foreign Military Sales (FIMS) Nathan J.
Lucas and Michael J. Vassalotti

147 International participation in the-85 program is divided into three levels, according to the amount of money a
country contributestotheprogramt he hi gher the amount, the greater t
requirements, design, andcass to technologies gained during development. Level 1 Partner status requires
approximately 10% contribution to aircraft development and allows for fully integrated office staff and a national
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on British participation irnt ntehre iJnS Ft hper odgerfaimm iatsi oa
requirements and aircraft design. This MOU commi
$200 million towa20d0 It hGo nccoesptt olFe'thOhmes k1la%m%i7da oyn Ph,a s
2001, the U.S. and UK fg onvael ri nznisenngt astr Itseii oglinfe alt ia mman MOdJ
phase, with the UK committing to spending $2 bil
of SDD. A number of UK -Rdyms, parthl misp 88tAE iam dt Reo
progfam

Internatiomadt iStailes Q

The c¢co3¥sts offorF U. S. customers depdhdspradpaed. oAs
the program has proceeded, some new customers hoa
mentioned above. Ot her cgunhnheiesbhyse wanid ede o anc
deferred previddws dltans tperthwypsF noteworthy that
Repormtcsr ehseedumber of assumed interhh@#4%nal sale
Recent updata£puowmchad herpl otivhtaanrgee sd eitna illnetde rinna t i o
Or dedrbso ve.

Ot her international -3&0 nepoeutdirdt iboen sa icmahnedhiidcaht et hien cFl
foll owing

deputy at director level.

Level Il partners consist of Itagnd the Netherlands, contributing $1 billion and $800 million, respectively. On June

24, 2002, Italy be ca me-35tldintStrikecFightes @SFLLightring Il: Internatiomal t ner ( “ F
P a r t thitpy/www’globalsecurity.orghilitary/systemsdircraftf-35-int.htm). Italy wants to have its own-85 final

assembly line, which would be in additiontkee existing=-35 maintenance and upgrade facility. Theh¢etands

signed on to the-B5 program on June 17, 2002, after it had conductedrad®@h analysis of potential alternatives.

Australia, Denmark, Norway, Canada, and Turkey joined BB program as Level Il partners, with contributions
rangingfrom$12 mi 1 1ion to $175 million. (“Australia, Belgium Ent
Inside the Air ForceApril 21, 2000.)

Unlike the SDD phase, PSFD phase does not make any distinction as to levels of participation. Also unlikerdie bilat

SDD MOUEs, there is a single PSFD MOU for all partner nations. In signing the PSFD MOU, partner nations state their

intentions to purchase the35, including quantity and variant, and a determination is made as to their delivery
schedule. PSFD costdsw 1 be di vsihdaerde 0 nb aas e“d aoomr t he programmed purchase

naton.Sec alled “offset” arrangements, considered the norm in d
additional incentives to compensatetheparshi ng nation for the agreefnt’s 1impact
of ficials decided to take a different approach, in line wi

arrangements and promote competition as much as possible. Conseqligratiner nations have agreed to compete
for work-vehue”“basis and have signed the PSFD MOU.

¥8«y. S., U. K. Si g nAerbspatelDaiypecemen?d,il995, p. 451.

149BAE is a major partner to Lockheed Martin and is providing the aéilage, empennage, and electronic warfare

suite for the aircraft. RolRoyce is partnered with GE on the F136 engine and is a subcontractor to Pratt and Whitney

for producing components forthe3F5 B’ s S TOVL 1 i ft system. Igioundontaméwer 2009, Ro
plant in Virginia to make parts for the F136 engine. (Rolls Royce press telea$eRRoyicd expands US capability;

begins construction on new manufactur i htp/wWwvwiwlsl i ty in Virgi
royce.comhvestorshews2009091019_manufacturing_virginiajSp Rol 1s Royce’s 2001 contract v
Whitney for design and development of the STOVL 1ift compo
Royce Finishes First JSF Pr o-RaydeMedimiRooB, yavatlablerat F1 i ght Har dware
http://www.rollsroyce.commediashowPR.jspPR_ID=40243) All F-35Bs, regardless of what engine they use, are to

employ Rolls Royce components in their STOVL lift systems.

150 Office of the Secretary of DefensBelected Acquisition Report (SAR)3E Joint Strike Fighter Aircraft ()B5),
editions of 20162019.
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Nation Plans Candidates

Finland Studying options to replace early model F¥8 Hornets. Type Gripen believedo have an
selection could be made in 2020, and officials have said only  edge.
Western fighters are being considered.

Spain Operating Eurofighter and F/A8 Hornet for the foreseeable May also have to consider F
future. Spain wants to replace its Hornets with an unmanned 35B to maintain a fixewing
combat aircraft in the late 2020s or 2030s. fast jetfrom its small carrier.

Switzerland Looking to replace A.8s with 30 or 40 new fighters. Eurofighter Typhoon, Boeing

F18, Dassault Rafale;35A
and Saab Gripen E

Source: 7TRQ\ 2VERUQH ")LIKWHU $LUFUDIW 3URFXUH RWIQMWNSRIDGEV 2| (XURSHD
29, 2016 http://aviationweek.condefensdighteraircraftprocurementplansl9-europeancountriesO, and

6 HE D VW L D QTlte533Ha@d dtHdr warplanes destQ G RQ 6 ZLW]H U Olxferée Wekvs ApWISLU LQJ
2019,https://www.defensenews.cogdbaleurope201904/11the-f-35-andother-warplanesdesceneon-

switzerlandthis-spring/ Edited and supplemented by CRS.

As noted, a significant question r35Smaparst mevre.r Wl
The Trudeau govehampme¢e viepuldyadadweadounced purchase
original.Subbegqumned@6) plla8mss itns taecaqgu ihradkekk khenadput o
Martin has stated that if Canada witHhlilraws as a

Work Sharechmmldogly Transfer

DOD and foreign partners in the JSF program have
work shares and Froaprixathihrye etde eSiteadless¢g ya Sout h Ko
request for -5 atnsdkraclodidilosastslfFastt in the devel opr
indi genous fighter program (altfough 21 other t e
The governments of Italy and-3hasWUrimbdd Kiargdam:
established in 260¢0y ELowokheedsandnthal ytalian fi
reached an agreehetnfiinaol ezssdadbhblsh amd Fcheckout f

Ba s e, Italy, to deliver aircraft for I™Aaly and t
similfaacility has opened in Nagdwa, 20Na/pwany wit h

and the Netherlands will host engine over haul ar
to until 1ts exclusion from the program.

ProposeXBLYgE

Tabdsitows t he A@miFiYi2Rtrhaetsitonf or Air Force and Navy
devel opment and pr oec3uSroegnreannt, faulnod®gnngd ifolf2 B Yh2eO0 1F
fundingab#&seheolws. t he procurement request in great

BlAaron Mehta, “No System335nP @il aiDefenfeadNevslalywll, B0l6Canadi an F

%2JungSungk i, “desheffrHobbles Sout hDelense NewSepteniber@h 2085rand® r o gr a m, ”
Jon Grevatt,35U8fhpptroveshFol og yt+6t-DQHTVe' HIHDEESHERGIXY WA e a, ”
21, 2016.

153 Craig Hoyle,“An Italian view on the B35,” Flightglobal.com/DEW Line blggAugust 7, 2013.
B4Amy Butl ex5 AsFsiembl efd I n I1taly AewspieDallya@DefensdeRepbry Ne xt Ye a
December 10, 2014, amdla vi d Cenci ot t i-BuiltFBRAdInvEiled At NagoyaaPpodustie Faaility In

J a p al'me,AviationistJune 5, 201 https://theaviationist.cora01706/05khefirst-japaneséuilt-f-35aunveiledat
nagoyaproductionfacility-in-japan/
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Table 6.FY2021 F-35 Funding Request
(Figures in millions of theyear dollar$

FY2019 FY2020 FY2021 (request)
Funding Quantity Funding Quantity Funding Quantity

RDT&E funding
Dept. of Navy 566.0 3 749.0 3 794.0
Air Force 558.0 3 7500 3 923.0
Subtotal 11240 3 14990 3 1,7170
Procurement funding
Dept. of Navy 5,0480 37 4,6420 36 3,924.6 31
Air Force 52670 56 6,0600 62 51778 48
Subtotal 10,3150 93 10,7020 98 9,1024 79
Mods 304.0 411.0 632.0
TOTAL 117430 93 12,6120 98 11,4004 79

Source: Program Acquisition Costs by Weapons, &fieerof the Under Secretary of Defense
(Comptroller)/Chief Financial Officer, Februaz§20.

Note: Figures shown do not include funding for MilCon funding or research and development funding provided
by other countries.

Table 7.FY2021 F-35 Procurement Request
All dollars in millions

F-35A F-35B F-35C

Quantity 48 10 20

Procurement cost 5,2935 1,3589 2,5002
Less previous advance procurement 7265 2496 280.5
Subtotal 4567.0 1,1094 2,1817
Advance procurement for futuraircraft 6108 3030 330.4
Spares 2946 194.6 1123
Total FY 21 request 5,472.4 1,607.5 2,624.4
Average procurement cost per aircraft 1102 1359 1009

Source: February2020 DOD justification books.

I ssues for Congress

Overall Ne®d for F

ThE3 > cuvdadgemgcapabilities are accompanied by sig
suggested that wupgrading existing aircraft might
such an approach ma kceosn smorraed mseeedmseen viOmr hae rbsu chgaevte p
or endorsed studi3ss prmd owp grga dae dni xl defr Fpl at f or m
called for 8Bér prmgtriamg emltd rely. Congress has ¢ o1
35s on many occasngos, ramwi shead fthweddi hg,arand added
defense bills As t he-3d8r gihmenrngtes, ftchre apmrd ga @ani msatt
budgetary situation changes, Congress may wish t
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keepimgndintn he program progress thus far, funds e
and the value of potemn3tS5i.al capabilities unique t

Pl anned Total Procurement Quantities

A potential 1ssue for Con25%es smcciraecd.r nAss tnheen ttiootna

above, planned production tdtmadllesf tf oundahaengadibys
number o.f Srienvciee wtsh e n , considerable new informat:ii
and budgett hadnmtarya iadbtadl id wge ot meai ntain the expec
quant‘Tttdis nk we are to the point in our budget ar
cost growth, we will have twaiadcUmdodadcer dattaby o
Defense RobRhwent ddgdre TOmptroller.

Some observers, noting potential limits on futur
adversary capabilitsipendiamgl proimpreitti inegs ,d elfawnmes es ug
planned total prddawS5Emes tS eqputaecnnibietri e2s0 0f% rr e port o
strategy, force structure, and procurement by th
for example, states that

[A]t some point over the next two decades, shange, norstealthy strike aaraft will

likely have lost any meaningful deterrent and operational value aacmss/area denial
systems proliferate. They will also face major limitations in both irregular warfare and
operations against nuclearmed regional adversaries due to thereasing threat to
forward air bases and the proliferation of modern air defenses. At the same time, such
systems will remain ovedesigned- and far too expensiveo toperate— for low-end
threats...

Reducing the Air Force plan to buy 1,7685As throgh 2034 by just over half, to 858
F-35As, and increasing the [annuaBBA] procurement rate to end-B5A procurement]
in 2020 would be a prudent alternative. This would provide 540 cootnketd F35As on
the ramp, or thirty squadrons of3ss][,] by 2021] which would be] in time to allow the
Air Force budget to absorb other program ramp ups|,] like NGB [the-gendration
bomber B-21].156

BlodlK 22 a Separate Program

Devel opmed®Bl of kt Agcs phtr waod an e f f oGatp anboiw ictayl 1 e d
Devel opment andisDeelxipveecrtye d Ct2lod2Zr),Isdt v eanrs tmhuec hn eaxst $s |
yea¥@Phe3 F Joint Program Office (JPO) plans to tr
devel ofmeatti nuous Capabilit y CeDBeplgo pnmei mmtg ai mmd CDrell8]

BMarina Malenic, “DoB5CE€mptr Gt bet h Fe o pdieast DdilyMarchBuy Quant it
4, 2010.

156 Thomas P. Ehrhardy\n Air Force Strategy for the Long HaWWashington, Centeof Strategic and Budgetary
Assessments, 2009, pp. xii and x1iv. The report was release

is available ahttp://www.csbaonline.orgPublicationd?ubLibraryR.20090917.An_Air_Force_Strat/
R.20090917.An_Air_Force_Strat.pdubsequent to writing this report, the author became a special assistant to the Air
Force Chief of Stih.

pat Host, “Pentagon fhxeBl mal o4 mod ¢bDQihf\a tdddy @dreb nHHN O\
8, 2018 http://janes.ihs.condAnedDisplay/1830607

Congressional Research Service 34



F-35 Joint Strike Fighter (JSF) Program

encies identified 1 n Block 3F c

to address de f 1
1 t1es.

i
Block 4 ¢&Ffpabil

“The d PlOat es 43 5p If awrn 1 foowrd ef. ICi2 D2t, i ol i es heavily on
softwarendsesmael bpme 1 ncr e mdidst aslo futpwdaartee sa ntdo htahred wha 1
of one big drop, wit-bnthpggadds ovhsbeedti nkl fbil xr
deficiencies in tRK® Block 3F software load.

c
i

Some in Congress aatguei thasthaubdoganm withhtradi
practice for an uprgartaed eMaajnodr bDlee frreangsfeMEAACBg)usiespiat i o n
with i1its own budget lineAanad Maeckhko28om260426f hea
House Ar me d cSemrmv itcteese ,S u

Government Accountability Office (GAO) Director of Acquisition and Sourcing

Management Michael Sullivan argued that the Block 4 estimated cost justifies its

management as a separate program, 88 Program Executive Officer (PEQO) Air Force

Lt. Gen. Christopher Bogdan countered that breaking it off would create an administrative

burden and add to the p%®ogram’>s price tag and sch

ThHoupassed version of the FY202M. Rat)26081 Defen
contained §la3 p)r otvhhasti omoul d require the Secretary
progarsama maj or subprpregdgmsmdct haaclfh.tlo.-9lalwe, t he
doesdensoitgnate/ R2DEk a4 @andnaj or ssuthpr Sgrrcam,t abb wt orfe
Defense atmon mwaealmiitnt egrated master schedule and »p
eachnpdeéd phase of Block 4 and C2D2 upgrades.

An e meirsgsiundgei £ ont i noufe dBloovcekr s4i.g hAs 2GA0, nde ¢t dysni M:
t hper ogram mean that the Bl ock 4 coenfgfroersts iiosn anlow 1 i
reporting *®Tehqgu iNraet fneomsael Auet hor i PaLi-dHY Act of 2017
incl ude dr elqaunigruiangge annual reports on the progress
program keesctredwtprejpontinue through 2026, Congres :
that requirement or other oversight measures.

Competition

Li d¢eun aGneenr Bd gdsanc omment s regarding thesdufieculty
environtfimgi n(efeG@osvtey reflect a broader 1ssue aff
industry consolidates and fewer sourcessof suppl
may wish to consider the merits of maintaining ¢
procurements (for example, the wuse of competitic

158 Director, Operational Test and Evaluatiiy, 2017 Annual RepgritVashington, DC, January 2018, p. 31,
http://www.dote.osd.mipjubteportsFY2017/

SLara Seli g-®nGanledarnWho2 2F Up g r a d AviaHan Week and Space Technologharch
28, 2018 http://aviationweek.comefensethatf-35-canlearnf-22-upgradehiccups

Ovalerielnsinm, “Bogdan: SepiddpaBboPkogrMmdFoWoHld Increase Cost,
Defense DailyMarch 24, 2016.

161.S. Government Accountability OfficE-35 JOINT STRIKE FIGHTER: Actions Needed to Address
Manufacturing and Modernization Ris GAO-20-339, May, 2020, pp. 332, https://www.gao.gov/products/GARO-
339
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argument in3Fawbtrtendat OFgi-h: Pprognm s m,)
competition could includaes conwawcttd ngddmoas d iswcty

Appropriate Fighter Mix

A significant 1ssue, beginning with the FY2020 I
fighter aircrhéetinPthei dus pblams thad mfaod cnwssteady oon
t he fiugthutreer iffnl ekeete ping with an AifiBeheeatniomiat:i
antdle yond force. Itnh eF YA2i Or2 OF,0 rhcoew er veeqru,e s tueyd oafn 1 ni t
1441 SFEX fight®®EX.i sThen Fi mpr elvitadg Ilvee rasni do nS torfi kt eh eE aFjg
fighter series, which®the U.S. last acquired in
Subsequently, the Air Forceahajtustthief ioepde rtahtei nrge qcuoess
35ewe significaniglemehiagheom tah &EXfadansdintkdeiadtehteh &

needed to acquire 72 new fighters p%r year to ma
The Air Force hh5 anlaidhX adonendo tt hcaodcmpFet e directly

Observer,gyempgatrad |[EtB&EX phepdsal came at a time wher
its phkaSnnbeudy from 60 to 48 jetsthpeadgearonkEhrthe
capabilities33 nthreawinde imm Hehtet™>Fd Svaldwecat esi mok ar
age of culrdsentamkJiwBFIEXs offer better value than e
existi¥g ones.

More recentlags beenAicomnEodeelihsgwhicopHl alca d gb s oome |
expected to -bes rewiltalb eudlnthayniFed systems instead.

[Air Combat Command commander Gen. Mikébimes suggested that lesost and

attritable unmanned aircraft syste (UAS) might be consédr e ds.a replacement for F

16 Block 25/30 jets. within 5-8 years. In congressional testimony on March 12, Holmes

added that ACC’s goal 1is to -geeetationjets,sueh fi ghter f1e
as F35As and F22s, to 40% fourtlgeneration acraft, including F15s, F16s and Al0s.

167

That ratio had prevdh6fsly been expressed as 50

162 For more on this issue, SERS Report R4113E-35 Alternate Engine Program: Background and Issues for
Congress

163 For moe on this issue, s€eRS Insight IN11078Proposed Air Force Acquisition of NewIbEXs

%yValerie Insinna, “TheldIX. ABut Fiotr c e ddefensmNetyEelrfianyg h Fer j et s,
28, 2019 https://www.defensenews.codigital-showdailiesair-warfaresymposiuni201902/28the-air-force-doesnt
wantf-15x-butit-needsmorefighter-jets.Or i ana Pa wl yk, “ A-85randfFibEX ButifWareedts Bot h F

Choose, It s NMilta€ycam May 20, 2019htps: Avvw.military.comdaily-news201905/20/air-
forcewantsboth-f-35-andf-15exif-forcedchooseits-no-contestsecaf.html

165See, for example, John Venabilie F $ ,V WKH :RUOG TV 0 R-Ef#ctive FigiQdp Qha AiFarvew
Needs to Accelerate Its Acquisition Novine Heritage Foundation, Washington, DC, March 20202
https://www.heritage.ordefenseakeportthef-35athe-worldsmostdominantcosteffectivefighter-the-air-force-needs
0.

Brian Everstine, “NORTHEGM XS tBrueys sfeosr IHnwpinEdrceaviaazibg of fe nk e , 7
March 12, 2020https://www.airfocemag.comiorthcomstressesmportanceof-f-15exbuy-for-homelanddefense/

'St eve Trimble, “As USAF-3FAe®t oBtl ams SAviatiod WeekMaréhidsh ct R e > F

2020, https://aviationweek.coméfensespaceadsatfleet-plansevolvecanf-35aprogramsurviveintact

¥Valerie Insinna, “Thel3UX%. ABut Fiotr c ®e c@efensmNewsawdaiyg h Fer j et s,

28, 2019 https://www.defensenews.codigital-showdailiesair-warfaresymposiuni2019/02/28the-air-force-doesnt
wantf-15x-but-it-needsmorefighter-jets/
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Engine Cost Transparency

In the speci3fSi,c Prasea o&f Whhae nEy and the Joint Pr
reveal the costPpeone¢emgicneg rtTepdachnkgRHollar cos't
and aggregate contract valwues that include 1items
wish to consider whether this approach 1s suffic
vale againstis a icghnt taoctpamhecti compatati Anpossibl
found in the debate over whether -Dlubdaoambadnscl osu
mi ght reveal more data thahlpepradenttooal Whwtheor
oversight

Af fordability
An additional potenti-2 psegramocofCoagmne stshdoaft

F35, particularly in the context of projected sh
Ma ine Corps strike fighters.

Al t houg3hS5 twmes FKKonceived as a relatively affordab
concerned that in a situaBbienmofghtonstrbenedf ®OE
annual quantities aplta mmed whyt hD@D, ratducing fundi
programs. As the annlfli peoovdascsdd . ont hatpepr @odr & th e wik
$§10 billion per year 1in acquisition funding at t
chall chreg e ss.s3uSe aofff off dabi l ity isst amadritn go fi sa ulea rcgenrc ¢
the overall afifdaradahiclailt miafcr@@D modernization
procuremelBtE/FSnEfAasingly capabahd, uamamaadi eacd:
F-1 5 E X% .

I mplications for Industrial Base

Anot her potential 1ss e fparogG@mmg rceosnsc errenga ridisn g ot
the U.S. tactical aircraff S PPDusoninbcbase.aTher
(Lockheed Martin) raised concerns in Congress ar
program would rsdabelfhygttoompatynue designing a
airdtaft.

Similar concer-makragafdrmgedngenbeececd006aj when DC(
proposed (as part of the FY2007 budget submissic
progr am. Some observers are concerned that 1f ¢t1
not have enough busfaesnrdagi Enghgeangdemanngines
in he fPutuwthd &wiwtyh (t he manufacturer of the F135
Generals Etectrderable business in both commercia
to susdraaln KWMeambtidi¢cy to produce this class of en
Exports3»fcdwmhled Falso have a strong i1impact on the
through export. Most-36bsenltvdr pobeht ebsmabtl ¥ hdomi hat
aircraft export-lmahbket ,-lLomk e3hhtemep ptechaer sF t o be attr
because of its relatively low cost, flexible des

169 For more on this issue, SERS Report RL33543actical Aircraft Modernization: Issues for Congress

170 For moreinformation, se€€RS Report RL3136@oint Strike Fighter (JSF): Potential National Security Questions
Pertaining to a Single Production Linby Christopher Bolkcom and Daniel H. Else (out of print; available to
congressional clients from the author upequest)
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fighters and striks Raghtosr s ASe doalipdkinn g akhrda 1t chee
Typhoon, are posi t3i5oniend tthoe cfhiaglhlteenrg ee xtphoer tF mar ke

Some observers are concerned that by3%allowing foc
program, DOD may be inadketsenol fooppegnngompe Ui £
direct government subsidies. -3A5 Maryo 21i0dm oGAWIl d e p o
“significidtnhte yU.iSmp aacntd gl'&WMOl fiomadds tthiadl t wos ¢ a ws

to protect segmentaondaherBayUAmerdefhandAct and t he
Domestic Speci-awotuyl dMehtaavles ncol aiunspea ct on decisions
companies would3paprogrpmteberosaukhe POD has deci
companies ttc aitndptabpedr olgr p an, and which have signed
agreements with DOD to promote defense cooperat:.i
Future Joint Fighter Progr ams

Congress consolidated the J ASilo aanpdy BAISE1IOtVd.n s 0 g1 a
or commitment by the Department to examine futur
integrated war 2D isntga tpeedrS5stppenctvgitshem tF uct ured fr o
the beginning to be a models odnajcquntned on tedln
maturation and concept demonstrations, and ear]ly
weapon system requirifmenuibs dguddmt tRAND pCorcpomnsat i
found that theepttntempndgtthhmaF of making one bas
serve mul triepdnee nseenatysi It € 8 ¢ B Ceom gfrleaswe dmay wi sh t o
how the advantages and/or disadvantages of joint
of evolutionshnwlwgyfi dbttngnee and tactics.

171 General Accourimg Office, Joint Strike Fighter Acquisition: Observations on the Supplier Ba#€-04-554, May
2004.

172.S. Congress, House Committee on National Secinayipnal Defense Authorization Act for Fiscal Year 1996
report to accmpanyH.R. 1530 104" Cong., ¥ sess., June 1, 1999,Rept. 104131

173 Department of Defens&elected Acquisition Report (SAR)[fod35 (JSF) December 31, 2007, p. 4.

174 Mark A. Lorell, Michael Kennedy, Robert S. Leonard, Ken Munson, Shmuel Abramzon, David L. An, Robert A.
Guffey, Do Joint Fighter Programs Save MoneyRAND Project Air Force, Sda Monica, CA, 2013,
http://www.rand.orgdubsmonographdG1225.html
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Appendix.F-35 Key Performance Para

Tabl-les uvAmmari zes key per for mance fp aFhSemeFt ers for t

Table A -1. F-35 Key Performance Parameters (KPPSs)

F-35A F-35B F-35C
Source Air Force Marine Corps Navy carrier -
of KPP KPP CTOL version STOVL version suitable version
Joint Radio frequency Very lowobservable 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 sustainec 4 surge / 3 sustainec 3 surge / 2 sustainec
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, tofevel information exchange requirement:
securevoice and data
Marine STOVL mission n/a 550 feet n/a
Corps performance?
short-takeoff
distance
STOVL mission n/a 2 x 1K JDAM, n/a
performance? 2 x AIM120,
vertical lift bring with reserve fuel
back
Navy Maximum approach n/a n/a 145 knots
speed

Source: 35 program office, October 11, 2007.

Notes: PAA is primary authorized aircraft (per squadron); vertical lift bring back is the amount of weapons with
which plane can safely land
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