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Report to Secretary, Depactment of Defense: by Richard w.
Gutaann, Director, Procuvenent ard Systeas Acquisition riv.

Issue Area: Federal Procurement of Goods and Services (1900).

Contact: Procurement and Systeas Aciuisition Div.

Budget Function: Natioual Dete:se: Derartment of Defense -
Procurement 8 Coutructs (048).

Orqanization Concerned: Department of Dertense; Department of the
Air Force; Department of the ATay; Departaent of the Navy,

Congre ssioual Reluvance: House Committee on Armed Sertvices;
Senate Committee on Armed Services.

Authority: DOD Dirsctive 5000. 1.,

The Department of Defenca®s (DOD*s) uase of the
design-to-cost cuncept as applied to tae fcllowing programs was
revieved: A-10-Clos« Air Support Aircraft (Air orce);
ANTS-~Advanced Nedium Short Takenff asnd Landing Tramspoct (Air
Force) : UT.AS--Utility Tactical Traasgert Aircraft Systes
(Acmy) ; CH-47 NMOD--Modernization of Chiaock Medium Lift
Helicopter Fieet (Army) ; and PPFG6-7--Guidsd Dissile Frigate
(Navy) . Although thes® pregrams lent themsselves to successfcl
application of the concept, the concert as defined by DCD was
nct closely followed. Departures inm implementing the concept
included: not establishing design-tc-cist targets during concept
formulation when the greatest fliexibility existed, overemphasis
on controlling the more imsediate acquisition costs rather than
life cycle costs, and failure to devclop the ccst data Lase
needed to establish cost-performance estimating relationships.
Special study teams should be organized *o assess isplementation
of the concept in existing programs and to review Fzans for its
implementation in new programs. The assesssents and reviews
should focus attenticn on discrepancies Letween the concegt and
its implementation, operate as a Ccrporate memory of lessons
learned, and provide progras managers with the experience needed
to better adapt design-to-cost to their individuwal prograas.
(Author/HTH)
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The Honorable
The Secretary of Defence

Deay Mr. Secretary:

We reviewed the Department of Defense's use of the
decign-to-cost concept as applied to the following programe:

-~h-10; Close Air Support Alvcraft (Rir F
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-~CH=-47 MTD; Modernization of Chinook Medium Lift
Helicopter Fleet (Army).

~-~FFG~7; Guided Missile Frigate (Navy).

The concept has been applied to these programs for
several vears. Each program had reasonably firm design-to-
cost goals before contracting, large projected production
runs, early consideration of life cycle costs, medium tech-
nclogical risks in four programs, and some contractor comneti-
tion i1n three programs. These conditions, in our opinion,
nade the programs good candidates for successful application
0f the design-to-cost concept.

Generally, we found that the design-to~cost concept, &s
defined 1n Department of Defense Directive 5000.1, July 13,
1971, wae not closely followed. The departures in imple-~
menting the concept included:

--Design-to-cost targets (affordability limite) were
not establisned during concept formulation, when the
areatest flexibility existed to maximize total
performance for the Jdollars available.

PSAD-76-79
(951318)
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~=Overemphasis on controlling the wnre imwedicte and
visible occouisition conts rather than the more sub-
stentiel life cyele cocte,

-=Failure tc develown the coct data bace nesded to
establich cont-performancn ectimeoting relationshipn
relevent to decign-ta-cort objectives, goalz, and
decisionz.

Establichment of aonals

Of the five vroarans reviewod. only th2 XNavv's FFPG=7
progran establiched design-to~cosct goals before conceptuxl

desian. The gocls were baced or eoar. feasibility studies
that determ_ned relationching botween size, cost, zné number

of escort ’thS that »0u1d max tinize force effectiveness
within anticipeued funding conctraints. The FPG~7 vroject
RS SRR v i :

1th vent ol sevinar on esch followv-on
sivdops yecuiiced to ctay wichin
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constraints,

o In the o [ARN VIU AL, "?‘:".-15(??!"‘0 scort aosls were
not cetrblishsd until oflor the banie or winimum cer Corrence

been cetfined; Lhat ic, mlfﬁr conplietion

1 phase of the syrntem's acauisition cycle,
Pesign-to-cost goele for the Army's UTTAS and CH-47 MOD
and the Air Force's A=10 broavamn wera hased on estimestes
of system costs, determined Ly vast exverience. In the
two Armv nrograws, the estimotes were reduced about 4 and
11 percent to meke them an cbtainable challenae. 1In the Air
Force's A-10 program, the 3oal of $1.5 million was an average
of a number of parametric estimates based on concevbtual de-
sian characteristics renging from $1.2 to S$1.7 million. The
AMST program established 2 goal of $5 million for the 300th

reagdirenents
of the conceptus

aircraft; we were una le to determine tne basis for this |
aoal. - / |
Erphasis on_unit production_costs | (
) Although the contractors contidered opecrating and sup- /

port cost clements that did not increzce production coqhu,
they hed little motivation to trade of{f lower predicted 1
lif> cvcle costs for known higher unit production costs. !
In n&@ltlon, credible life cvcle cosc estimates were not
availoole for. ascessing trade-offs between tightly con- ;
strained unit production cocts and downctrear operaticn und
sunpport costs. In our recent letter to vou concerninae 131

cycle costing (PSAD 78-74, March 2, 1978), we discunsed

|
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in oreater dezoth the neccagity of connidering Vife cyele
costs during the acouvisition procese,

The Alir Force's h-10 wrodran intreduced a 10-vyear
life cycle cost reauirement, lut the eruphasis was on meeling
the strinaent unit production cost acal for continued DYoo=
Gren suppcrt.  This Aid pod provide the latitude needed to
trade oif adacd developrent and production cocte tor reducsd
life cycle cosgts until asfter the donigqn was concidered frozen,
In the Zir Force's AMYT orogram, the rrodoction cost goal end
limitation on the Government's oblivetions durinag prototyne
validation discouraacd trado~offr to lower life cycle couts
thet may have increarned rototype Jdevelopront costea.,

In the Army's UTTAHS prouram, contractual desian-to-coct
Goals and incentives vere placed on sverage airfrases srodug-
tion cost, which dicoau aged treding off lower predi tted life
cycle costes for knuopn hicher airirse. cones., Rg n rerygly
both contrectors peade and Imulcpensod hundress of conv-

f o - S

periormenc: trade gtudics 45 rodpos sl

¢ cort
model did not Include the Irpsct o 1 Age—nt s sohiovivg
desigp-to-cost unit nroduertion qosls on OnGr e nd supoort
costs. The Army stated that it hod otudies which claired to

reduce invecstment and operating costs for the CH~47 MOD, but

desian changes would reouire additional rezearch and develon-
ment funds that were not then available.

In tho Arme's CPe47 B0 Droasorm v cants
5 ¢

Althouuh the Navy did not want to sacrifice dispropor-
tionate long~term life cycle costs beceuse of pressure to meet
its desian constraints in the FFG-7 program, credible life
cvcle cocst estimates wore not availahble for gssessing trade-
offs between ship cornrntruction coets and downstream oper g-—
tion end support costs. Consrauently, life cycle cest
considerations were recondary to consiruction costs, and
mejor trede-offs in shiphoard mannirg and grovth margins
were made to reduce ship constructjon costs, without filly
understanding their impasct on )ife cy~le ~osts.

Cost date base
We did not make a detailed analyois of the cost data base
Cr estimatira procedurcs, However, availsble information
indicated that useful cort data and ¢rtimating procedures,
especielly computer models, were in their cerly devolop-
ment phases. What wags available required major adjustments
and modificatione to be credible and ureful to decicners,
production engineers, and logistice sunport specialists.



Cur review of the fcour Rir Foree and Army sroqgrane
indicated that the Alr Force was ahad of the hrmv in develop-
ing cost estimating data and procedures and models o sun-
port and menitor contractor design~to-cunt applications.

For axarple, the Army was not able tn directly sesece trade-
offe botween coot and svecific performance chartacteristics,
csuch oo svead, rate of clinb, and epdurance, during the
concer-tual phase of the UTYAS nrogrsm, Algo, the Armvy re-
lied on ite contractors to develon the cost data base and
methodcleouy recuired to managce dernjon-to-cost efforts during
system validation and develoopment, Thio reliance produced
mixed resuvlts. Army documents show that one UTTAS cont~-ace-
tor's degigr-to~coct procedures, whict included little man-
agenent vinibility on the status of detafled component lovel
costs and an inability to trock design-to-~cost estimates to
bareline preodouction cstimates, were aslun in the UH=-47 MOD
progren,

ite own chips, imposed con-

i
1t oamd phinh

st ar ardd accommada-
tiorm 7 Cenion of the PPG-T7 ernd
ctay vt odqna)l,  Eneinesrina con-
str. irwy could not crovide timaly
coL L decicions being made by itz
desi cuvnort pleanners, In addi-
tion, the Navv djd not reocuire the lead rchip contractor to

develop design-to~-cost vroceduren, track costs to 2 desian-
to-cost goal, or provide the information necded to farctually
assess progress to the goal.

Although the Navy estimated SB.7 to $12.2 million in
desian~to~cost favings resultinag primarily from its engi-
neerina constraints, its estimates for the fiscal vear 1979
buy of eicht follow-on ships show a cost qrowth of abcut
86 percent ($39 million per ship) in constant 1973 dollare,
despite the fact that there are only marqinal increases
over displacement weight and shioboard accommodations.

COST CORTROL

. Treditionally, pressures have heen toward increased
performance during develooment with little consideration

of cost. Reaa-dless of the difterencer between the concept
and 1ts implementation, desian-+o-cont noals have dis-
couraqed demands for additionsl performance that would have
increased nroduction costs. 1In tact, the design-to-cost
goals and contraints, vhich by necessity were based on
preliminary inforimation ol cost-rerformance relationshins,
may have become more important than technical reocuirement:
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Auring Gecian and developrent,  1n both the E-10 arad FrG-7
nroarany, the ceals ond conctrainte were riccrouely adhored
to ia Awcign decisions thot traded off werformance features,
The dena~r war that thie agoale and constreints wav have ca ued
Ac¢sinsers to iagnore or discerd features which were cost~

effective, necded, and aftcrdable.

In the FFG-7 prosram for exewnle, the shiy wee desiancd
with srmall snoce, weight, and stability margins. Althoush
this reduced the zost of the ship, some neceersary future
improverments might be inpractical if comprnsatinag ecuiopment
rerovale cannot be made. This, in turr, could affect the
copability of the shipo to perform its mission against a
changing threat, Jt woes still too early to folly evaluute
the derign-to-cost efforts, since no svsrem had been vroducos
in sufficient numbers or had sufficient field ex perience to
dermonetrate its cost~performence relationcships.

CUIDLY

Four of the five prosrams vwe roviewed waro initiatad
hefore She Depadkscnt L Dofonse's current ditectives, quide-
linee, »nd instrustions were Gqovele frﬂ. o docunonis
prevides inferration end agaidance for n»'“ﬂuciiﬁ the con-
crpt, baued on sccunulated exnarience. Nevertheless, the
giscrenancies discusted above anpesr to be present i men

of the mere recent Lrograms,

Dr partmental quidance points out the need to establish
cost objectives or goals durina the concevtual phase, be-
cause about 70 percent of a svstem's life cvcle cost is de-
termined by decisions made at that time. At the time of our
review, however, the Office of the Director of Defense Re~ |
cearch end Engineering 1/ reported that 21 of 62 maior .
acouisition preoorams were in svstem validation without J
wstebliched desian-to-coxt qoaI and five proarams were I
in full-scale devzlopment without established 30ais. Ex-
cept for the flve proarams we have discusced, we do not |
know if any of the remaining 26 preorams had decion-tH- l
cost obiectives estabiished before basic or! minimum Der- |
formance reguirements were determined. f

Our review of the Army's recent CH~47 MOD procram showe
no discernable improvement over its earlier apclication of.

l/Ppcpﬁtly changed to thz Office of Under Secretary of De-
fence for Research and LnCLrnanng.

| l
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the decign-to-cost concept in tha proae SIooram. Ve ales
found no i b S b ernent in the Novele 2bilitcy to
estimate and LY oCtly control costs during ship acauisition
than exicsteg during tre design cof the FFG-7. An adecuate
cogt data base for cost estimating and control and centroc-
tual implerentation of the concept jis needen for desigrn-to-

¢ost in ship acouisitions to be rore than a method for
inducing areator Cost conscioveney. threough the use ot dig--
placerment, accommodations, or cimiler broog tnaireering con-
straintg, Also, the rigid arplication of broagd engineering
constraints will probebly be limited to (hose few rases,
such as the FFG-7, where the nunber of chjne to be built is
large end where limited rission reauiremerts will a2llow
berformance to be tiaded of{ to stay witnin the eniineer ing
conctrezints,

1Ing Gesinn-+o-

A
oL thoir i

PoCRy mervi(cows
City andg resronei-
¢rs; trat ic, develop-~
ty limivs, minimum ance recuirements,

a bace relerant ¢ ~0-cost objectives,
Goals, and dec¢isions. We oclieve attenting should be given
to develeping atfordabi'ity limite and design-to-coct targets
during concept formulelicn when the greatest flexibility
exists to maximize trtal performance for the dollars avajl-
able,

individual

We are Iecommending that you orcanize epecial ctudy
teams to access implemcntation ¢f the desian—to-cost concest
in existing Prograrme and to review plars for ite irplementa-~
tien in new Programs. The assessments and reviews chould
(1) focus s=rvice-wide attention on discrepencies between
tte concep: ang its implcmentation, (2) operate as a cor-
porate memory of lessone learned, ang (3) provide pProaran
managers with the exrerience needed to better adapt
desiqn-to-coct o thelr individual Programs,

T .

As you know, Sectian 236 of the Legictlative Feorgani-
Tation Act of 1970 recuires the head of 3 Federal agency
Lo submit a written Statenent oun actions taken on our



recomnendaziors to the Senate Commitiaer an Co ornmental
REfoirs end the hovze Comrittoe on Government Querations not
later then 60 Gavs after the date of the rerort and to

the House and Sencte Committecs on ADDronrintiors with the
gvency'’'s first recuest for agpropriations made wmore than

€0 dayz after thes date of the report.  wWe wg ulﬁ apprecijate
receiving a cody of vour statement whe n it is nrovided to
the cor0fe,olﬂnc’ committees,

Copies of this letter are beinc cent to the Chairmen
of the House and Senate Armed Services and lpprovristions
Committeer: Houce Committee on Government Operations;
Senate Commitiee on Governmental Affai irs; end to the Secre-
taries of the Armv, Navv, and Air Force.

Sincerely yours,

P, W, Cutuecren
Director





