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AIR WAR COLLEGE RESEARCH REPORT SUMMARY
NO. 6060
TITLE: Case Study: Lockheed and the C-5A

. UTHOR: John N. Shults, Lt. Colonel, USAF

A brief summary of the need for the C-5A aircxaft by the United
States and Lockheed Aircraft Corporation serves as an introdgctioh"'
to a discussion of the reasons behind the cost overrun inv;i§ed;in
producing this massive aircraft. Governﬁént prééﬁrémgnt ﬁractices

are examined with emphasis placed on the Total’Package Ptothremgnc

Concept and the resulting C-5A contract. The causes of the éqst
overrun in the areas of contractual obligations, equibment prbblems,
and management inefficiencies are presented along with a diScussiqn
of fhe alleged concealment of the mounting costs. Fingliy, the

. !
lessons learned from the C-5A expericence are summarized.
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CHAPTER I
INTRODUCTION
One éf‘ﬁuzﬁilitary procurenent programs which resulted iun
caﬁsing confusion and mistrust in the American public toward defense
exéenditures was the so-called "cost overrun" in the developrent and
production of the C-5A aircraft by Lockheced Aircraft Corporation.
Since the need -for public confidence -in def&use procuvenent proglams
is of utmast'impoﬁtance when purchasing wodern weapon systeus,
lessons learned from the C-5A procurement experience must be applied
to future atquisitionvprogramé. The purposc cf.thisréase study is
:to provide a vehitle ffom which theéarlessbns can be dra@u. To
‘vuLCOmpli9h this ‘purpose, the study will examine tho&c po;nts which
‘are pertinent in considering the Air rorc prucuremenc of ‘the L-Sa;;
delinaate the prnblems encountered by Léckhéeﬁviu prédncing thg‘air- :

E craft.'and summarize the lussovs learned. Hopefully, review of'this

vstudy will rnsult in scimulating those persenual 1nvnlved in acquir
V{7ing future syste towa;d doing a better job, thereby’ regaining_A
public7confldenca in military procurement practices,»
- The study'ié_néc'a_chfonqlogical ducﬁmaniary, ﬁut,rathgr-h ;
-compandihm of thase aspeccs'of the-C«SA procuromauc'expctieuce'éhich '
'_appndr tv have- had the greatast bearing on the increase 1! p*cgram i:'
- costs. | The mntcrinl wvas draun from a vuriety of sourucs. none of
vhich could be considered entirely objective in its-trcatmcht of tha_"  -

circumstances surrounding the situation. The time period exaained




bepins in 1965 with the award of the C-5A contract to Lo« lLheed using

the Air TForce's new Total Package Procurcment Concept. It cends in

1968 when Mr., A. E. Fitzgerald, Deputy for Management Systems in
the Air Torce, acknowledged a $2 billion overrun in the C-5A procure-

ment progron.  Comments on C-5A cquipment problems are as current

as unclassified sources will permit.
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CHAPTER 11
BACKCROUND
To place the acquisition of the C-5A ar! related overruns in
-perspectivc, one must first look at the bac pyround of the problem
and feel the magnitude and complexity of not ouly the dilewma in
which Lockheed found itself but also the size and perfurmnnce
characteristics of the aiveraft.
| Description of the CG-34

It'is-difticulc to describe the sheer size. of the C-535A in worde.

Ferhéps Berkeley Rice described it best in his book The C-5A Scandal
when he said:
The C-~5A is not werely huge-~it 18 a public rela-
tions wan's dream. Only 18 yards shorter thun a foot-
ball field, i¢ has a 223-foot wiung spsu and a tail six
stories high. Its four, 16-foot, 7000-pound turbofuan
jet eugines are twice ag poverful as any in existencu
and could furnish electricity for a city of 50,000
people. 1ts cavernous fuselage can swallow 14 jet
fighters, 50 Cadillacs, or a 250,000-pound assortment
of tanks, yalicapterst cannons, trucks, or other
equipwent. : o A o
Despite its masslvg'sizé. the C-5A handles casily, climbs quick~
1y, and reachee speeds over 600 miles ‘per hour, &ccarding to 1ts
":specifications, it can carry twice the cargo of the next largest
‘wilicary cafgo plane. It can theovetically -£ly nearly 3000 miles,
land,rdnldad, take off on a 4000-foot dirt runway, and retutn to its
_,-baac without vefueling. The. C~5A is designed to operate.at tQWpera4 :
"  tqrés ranging from an Arctig'es degrees below zero to the ntﬁaming

k|




120 degree hieat of Southeast Asia.2 A built-in malfunction detector

electronically monitors 600 test points, locates any troubles, and
prints out repair instructions.

Special features permit the C-5A to operate iuto primitive
landing strips that bave no mechanical facilities for unleading.
The plane's 28 tires can be deflated in-flight for landing on unpaved
runwvays. It can lower ‘tseif three feet for luading and uniocading,
- and wheeled cérgo can siwply drive up or down its built-in vamps.
Because its nose swings up wn hingvs, the plsne can be loaded ox
upluaded at both ends. cutting the uurmgi lead/unload timc'ln half,
Ta the eveont of resupply requiremcats not near a field, the rear of -
the atrerafo can be ogcﬁcd in flight to permit alvdrops of siugle
loads up to SG;GOG,pOnnds;_ It is equipped_with 5pecialravionics
which enable it to pinyn;ut any target lecation at wight or in
adverse weather. |

US Need for the C-5A

‘what-ucility would ﬁheAc~5A'prdvide to the UnitedVStétés? VTalk
ééncerning the need for.the giauﬂ jet transport began to be heatd
ar&uud the Pentagon by 1962, garly,iﬁ the reign of Defense Secrécar§
- Robefg MeNavara. With a fleet of such planes.'the United States.
would be able to deploy fully equipped forces around ihe world.on a
"'daﬁ's'NOtice. This could mean reducing the need for large contin-
gauts‘of 1.8, troops st5tionad abroad, thereby cutting the balsnce
of payments deficit as well as defense costw. Most dwportant, this

Ccapability of immediate massive intevvention would provide a wore

A
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flexible response to brush-fire wars and other strategic threats.
It will cnablé the Unjited States to move major combat forces into
action in hours rather than days or weeks.
The military capability offered by an aircraft like the C-5A

. would significantly increase the strategic eoptions available to the
United States. Just 12 of them could have handled the entire Berlin
Alrlift, which required 224 planes in 1948, A fleet of 100 C-5As
could transport 15,000 combat troops, inecluding their,oq;ipment.
from thé U.S5. to Europe in 24 hours. As one Defense Departmeant
official noted happily, "“This will wmesn un Army Division in Kanias
-is jusﬁ a8 wmuch on tﬁc front lines as cég in Germany.“s

Lockheed's Need for the €=5A

In Docember 1964 the Adr Porce issued aARequusc for Propusal
(RPP) for C-3A contract bids to three lavge ni:craft gnnufacturing
Qompanies--hockhpvd, Hbeiug, and. Douglas: (now chénneli~nouglas).
The computition between these cnmpauiw# for the contract awvard wvas
gﬁ&ense."Thc reason fdr thiy inﬁausity-went beyond the éesire_tc
vin a government coatract. As Fortune magazine pointed buc at the_

"

tine, all three companies were ". . . aware that the stakes were

-appreciably greater than the program itself, The winners could
-axpect- to get a corner on the comuercial warket for a plane thut
“ : . promises eventually to become a standard workhorse of the air trans-

n6 - 1n effect, the winner of the C-5A contract would

port husiness.
be financed by the Alr Force while it developed the necessary tech-

nicpl and production expericoce for a potentially far wmere profitable

&
P~ 4
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commercial airplane.

Lockheed, however, had other considerations in miud when decid-
ing to bid on the contract. They were facing a bleak future. At

the time of the €C-5A bidding in 1965, Lockheed was nearing the end

of its C-141 production run and, unlike Boeing and Douglas whose

e

d fense contracts wore mwore or less balanced by commercial sales,

Lockheed was «lmost completely dependent on Lhe Defense Dapartwent.

With no other major military or eivilian contrvacts iu sight, Lockheed

simply had to win the C-5%A contract or possibly be forced to lay off
as wany as 10,000 personnel.

Awarding ok Contract

Ry

In April 1963 the three companies submitted thelr Tinal bids
for the 113 plage contract. rsoeing wag high with a bid of $2.2
billion; Douplas Qaa next at §2 billion; and fLecibieced was Youwest
with $1.9 billiou.7' Alter constderable srudy the Ady Foree C-5A _ .
Hource Selcgtion Bogrd rejected th¢ Dnuglas bid on the grounds of
inndequ&te afreraft design. Lockheed's design mot contract require-
wents ther gome last winute redesign éf the wings and {laps; how-

ever, the board feared the design changes would couse schedule

delays and cost increases. On the basis mainly of dosiga superiority,

the board finally picked Boeing's as the hest propossl and scat its

7 4 st g gt o =

recomsendation up to the top levels of the Air Force and Departsw:t
8 ,

of Defense for the fioal decision. However, tiwe top Adr Force

ofvicials overruled the experty on the Source Selection Board and:

avarded the C-9A contract to Lockleed. According to subsequent

L
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testimony before Congress, General John P, McConnell, USAF Chief of

Staff, cited Lockheed's low bid as the decisive factor, claiming it

9
represented "a substantial savings to the Government."




CHAPTER IT1
AIR FORCE CONTRACTING

Government Procurement Practices

The following discussion of government procurement practices is

a summarization of description provided by Nash and Cibinic in their

1
book Federal Procurement Law.

The U.S. Government obtains products and services through two
different methods of procurement. The first and preferred method is
formal advertising; the other is negotiated procurement. Each method
is applicable under certain circumstances.

Formal advertising is the competitive system used by the govern-
ment to select contractors when time and other conditions permit.
Congress expressed its preference for this method early in our coun-
try's cxistence, and the highly technical and detailed rules which
characterize it have gone through a long cvolutionary period.

Formal advertising begins when a government activity, determin-
ing that it has neced of a certain product or service, submits a
purchase request, describing the product or service, to the contract-
ing agency. This agency then issues an Invitation for Bids (1FB)
which includes the complete specifications for the item and the time-
table which will be followed in the procurement. The JFB is circu-
lated as widely as possible in order to obtain maximum competition.

At the specified hour, all bids which have been received are publicly

opened and read aloud. From thie time until the contract award is

R
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! made, no new bids may be submitted, none may be withdrawn, and no
% changes may be made,

The concracting agency then evaluates the bids which have been
received. Each bid 1s checked for rvesponsiveness, i.e., does it
. meet the specifications'as stated in the IFB? The bids are then
ranked according to price, and the lowest bidder is checked to deter-
mine If he is responsible. Responsibility concerns a bidderis

capability to do the job as rcpards capacity, financial poéition,‘

ot g v R AN YA BNUL LTI M+ e =
-

reliability, ete. If the lowest bidder is determined t6 ve respon;‘

gible, he is awarded the contract. If not, the next lowast Bidder |

is cliecked for responsibility, and so on. |
Cextain criteria must be wmet to enable thu:useAqf_fprmal advey=

tising:

1. A complete spchiiicacion or description pust be
available. :

;j :  7 , - 2. There must be at least two suppliets available for .
! o : ' competition to "be possible.

i o ' - 3. Award must be possible on the basis of price alone. -

4. ‘There must be sufficient. time gvailable to carey out
the completw process from IFH to sward, allowing the -
competito f sufficient timc to prepare the neces-
sary bids, : o

When the critqria-for5qumal adﬁértisiug ;agnot gé met, the
. product or’ﬁerviﬁe.requirsd'must be obtainéd ﬁhrodgh nuaotiated pro~‘f
vuremcnt. Quite oxtan this is due to a 1ack of. advquaLn sperifica~ 1'-
'Liona to describe the item desired, as when the desituﬂ and TGSUIt
is-knan, but not the method to obcain-it.,_Under negntia:ad'pro~ |

curement ohcé-the contracting agency is notified of what is tequitqd?
L T -
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a Request for Proposals (RFP) is 1ssued. The RFP is not as detailed
a document as an IFB, because the specifications or other items may
not be determined., At the set time, the proposals are opened, but
not disclosed publicly. At this time the government contracting
agency may either award on the basis of the proposals submitted, or
may negotiate with the bidders. If negotiations are held with one
bidder, they must be held with all. The award made as a result of
hegotiations need not be to the lowest bidder,lbut rather is made

on the basis of the best advantage to the government, price, and

other factors considered.

Types of Contracts
There are three general types of countracts for U.S. Government

@;ocurément: cost relmbursement, fixed price and incentive. ‘These

are not .ruly aeparato types bucausp some \ambining does oceur, suuh '

as £ixed price incenLiva or cost plus iucer-Lve.

v cost reimblrsement contracta,vtha_gavarnment reimburses the -

"contxaucor for actunl cos:s incurred, Various profit a:réngemehts

are. pogsible, such as a predcterm{ned L #ed amount of prcfit (cost

plus fixcd fcn), no profit (cost. no {ce3 or less than - £u11 payment |

o£ costs (c*at sharing)' Thaaa'coutracca are~used primarilyrwhete .

~the extent Lf the: worL ranuoc be accututely estimated at. tha timc

ot contract nigning._4_ .

 _In_fixed-pricc contracts, the contractor-undertakes the‘work'i- B

'"fbr n-fixed-amouutvof compenéation. Under the firm fixcd price, Lhc3fff¢~7‘

fixcd amount is dctermined when the contract ia signed. ~In';hg

iq,
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fixed price redeterminable, the fixe& amount is determined during
performance of fhe work., In the fixed pric: with escalation, the
price is variable in accordance with predetermined procedures as
the economic situation changes. TFixed price contracts are used

e when the work is well defined and costs can be accurately determined
in advance,

In incentive contracts, the parties agree to a target cost, a
target profit, and a profit formula which increases profits if
actual costs are less than target costs and decreases profits if
actual cos s are higher than the target, Under the fixed price
iucentive contract a celling price is included and the contractor

is obligated to complete the work at this price, but under the cost

plus incentive fee countract the contractor is not obligated to con-
 tinue if the government doss not supply sufficient funds., Under -
the cost plus award fee contract the contractor earns a profit

_-"bonus"-ér “penélcy" which is subjectively determined by the govern-

- ment after an evaluation of the work. These contracts are used

when it is agreed thaﬁ,priciug riéks should be shargd.:r-

The C-5A Contract
" The C-5A contract waé a negotiated contract @f,thekfixad-prigev,
f;incgntive type. The procurement could not be,coﬁducﬁéd thfough:: .
) ;: if,:£§£m31 advertising 6eqau5e'é'éompiet¢Vspeciﬁica;ion was not qvail»
able and the award ééuld not be ma&e‘on ptice-alode.:'Tﬁéicbntfdct  L
| was also thgnﬁéscbed £or‘the Ai:.Fbrcé‘e uew-Tptali?ackage'Prohuref_
E r;1megt'Con;«pcI(TPPé),‘:The bbjeétivesQuI ?PPC-can"bc*sumer;zed ahif ?'

11




follows:

1. To secure the most completc price commitment possi-
ble for the complete effort (research and develop-
ment, production and support) while still under
the umbrella of competition.

2, To minimize sole~gource negotiation in follow-on
contracts.

3. To provide incentives for quality, on-time, low
priced delivery.

4, To minimize buy-in. (Buy-in occurs when a con-
tractor deliberately underbids the research and
development phase of a major contract. He expects
to make his profit later in the production phase
when the govermment must negetiate on his terms
bacause he is then the only contractor with the
knowledge and ability to complete the job.)

5. To stimulate cconomy in plauning, engincering
aud design from the outset.

6. To stimulate minirum cost make or buy decisions -
 and competitive fixed price subcontracting.

- 1. To winimize production redesign.

8, To obtain 10-year cost effectiveness comparisons
between competing systems as a basis for decision.” .

The Requesgt for Proposals (RFP) for the C-5A was issued in

December 1964 to Lockhe@d. Boeing, and Douglas for the airframe,

and ic General Elgctrickaudfptatt'and ﬁhiCney for the engihcs, The
RFP»consistéé of 1500 pages hndvinclﬁded a work statement and a
' ‘pédal contract, iThe,bropasnls_were to be évalqagéd on the basis
".uf an airc:nfg wﬁich wet the:miuimdm-requiremeuts in':be kFP anﬁ’
provided the greaﬁest~cost'effectiveness'ovér’aAlofyeqf‘pgriodV
' bgégd on both theiiuitiul Buy 0f{57 airétaft and the;opt;q§n1'buyf. :

| qf'un additional-ss aircraft.

12




The competitors submitted their technical proposals and cost
estimates in April 1965 and were required to sign definitive fixed
price incentive contracts for development, production of 57 air-
craft, and provisiong for support. When the final selection was
announced on September 30, 1965, awarding the contract to Lockheed~-
Georgia and General Electric, the accumulated paperwork weighed
over 36 tons and nearly 500 people were required to cope with it.
The Aiv Force estimated that the competing contractors and sub-
contractors had spent over $60 million during the competition.s

The government decided to coutract separately with Lockheed
and General Electric for their respective portions of the aireraft.
"~ However, chrall responsibility was settled on Lockheed because it
-had agreed to the ehgine specifications. |

The Air Fovce rgcoﬁnizeﬂ tﬁat,seridus'risks'were being imposed :
upén'the contractors in view ofrthé duration of the contract and -
"magﬁiCude'of'the’QOQCS-involved in the C=35A ncquisicionfeffoft.

Therefore, certain unique clauscs wcre set forch in the Lontract
| Lo balunce equitably Lhc ri&ks between the contractor and the

: govcrnment. 1he,following discuseiou of the uwore imyottant clauses

-wns synthesized from the 1969 Air Forcc Rcview of LhL C-5A Program o
rsport. | | i | ‘
Thc first olause concorned cost and performanca 1ncentives.
Aeéordin5 to’ thc conLract Loukhued's Lar&e» cost for ptoducina |
llS-C-SAs was $1.7686 billion. Adding on ten pergcnt ptofit sLipu-r

1ated by the nontracc, the Larget price was calculuted to be -

13




$1.9453 billion, A ceiling priée té the government was established
at $2.2991 billion (130 per cent of target cost). Under the cost
incentive clause Lockheed was required to pay 30 per cent of the
costs over target up to the ceiling price. Additionally, the con-
tractor would recelve 50 per cent of any savings under the target
cost. All costs over the ceiling price were to be borne by the
contractor. Through this clause the government accepted some of
the risk of Lockheed going over its tafget cost,

Performance incentives were establishéd by combining range,
payload and cruise speed parameters to reward the contractor for
performance impro&ements which increased the potential productivity
of ﬁhe‘aircraft. Under this provision Lockheed would.receive §1.5
million.for each percent of improvement in aétualrproductivity over
the‘tAtget value up to $22¢5 million.

Failure to meet perfurmauce-gpa;s was notrrcflected in penal-
ties, but was cdnéidered.éo be a deficiency. Under the correction
of deficiéncies»ciause;'Loékhegd'was required t0»corfectAde£i§ien#
- cles wichquﬁ chauge‘go tgfget cosﬁ until six months afﬁet opera-

tional tcsting wasacompleted or, in the casc of airéraft delivered ‘

: ,after Lompleling of tcsting, nntil six months nfter dclivcry.

Due to the length of thc contract a clause was insettod to
cushion thc impact. of poaaibla ahuormal Iluctuations !n labor or .
f_material cosbs. An inflation "normulcy zone” was Lreatcd by the s
Air Force using ptojected aunual carnings of production aixcraft-
fiworkexs and the applicable wholesale price 1ndew prepnred by the

i




Bureau of Labor Statistics. During the length of thé contract any
fluctuation in the economy which fell outside the zone would be
considered abnormal and cause Xor target cost and ceiling price
adjustment.

Since the contractor committed himself to binding technical
performance requirements, delivery schedule and price of operational
hardware prior to the start of detailed engineering design, there
was a repricing clause included in the coutvact. The initial oxder
was for 58 aircraft (5 RDT&E and 53 production models) with a firm
pricing formula for foliéw—on production of 57 wmore, VThe'repric~
ing cléuse'provided‘that, in ‘the event that actual costs of the
fiyst 53 production airnraft eﬁceeded the.céilingrprice'by an |
éﬁount-ﬁp ;o.lao.S'per cent of the targecvgbst,'cﬁe percentage dif;,

-Eércncé thQeen.the aei1ing pfice_and 140.5 per cent wquld be |
“multiplied byﬁlgs. The t#rgetrcoétfpf thers7 follo&-on hitcf@fc .
-rwauld be $nctaaséd-by the reaulting'perqcntage. 1f the actuat
' ,goéts éﬁcgeded 140.5 per cant of the target cost.;thévﬁpltiplyiﬁg

f';fgcﬁorfwouid'ﬁe 2.0 rather than ifS; Thus, if the gouﬁréctbr'costa o
"-incréASe beyond the réuge 6£7foreseeab1e-risk- this’clausa cou1d1‘_"
, preclude a catastrophie loss to the contractor., R

o Finally. hecnuae late delivery would be estremely costly to

thc Air Force in tetms ‘of 1nter£acing traininb und ‘base facility

;onstruction, the coutract contuined a penalty ¢lause for dalayed S

- aircraft dclivg:y. Lockheud would be assessed $12 000 pet day per _1-._-yuw

 airéra£tffor.iatq_delivery~ot the 16.C=3As schaduled»forg;he firstf‘l‘ EErSy




operational squadron. The maximum amount to be assessed would not

exceed $11 million.

To sum up the C-5A contract, it was a document which imposed

total system performance responsibility on Lockheed. This respon-

sibility was coupled with firm commitments on aircraft performance,
delivery of all items making up the total system, price of the air-

frame including the avionics, and all non-government furnished

equipment. The use of the fixed-price incentive type contract was

designed to provide incentive to achieve a reasonably priced, pro-

ducible aircraft. In explaining the reason for selecting this type

of contract, Mr. Robert H. Charles, Assistant Secretary of the Air
Force {or Installatlons and logistics, and father of the Total

Package Procurement Concept, stated:

A fixed-price incentive contract is the most feasible
type of award to be issued under the total package
procurement plan. A straight fixed-price contract
may apply to some areas where nothing more than rou-
tine engincering and production are involved, but
where you're dealing with a system that hasn't been
designed or developed when the contract is signed,
the fixed-price incentive contract is best. Other-
wise, you may be threatening corporate financia
catastropke, and that's the last thing we want.
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CHAPTER 1V
THE COST OVERRUN

-On 13 November 1968 Mr. A. E. Fitzgerald, Deputy for Manage-
menf Systems in the Air Force, acknowledged to Senator William Prox-
mire's Subcommittee on Economy in Government that the cost of the
C-5A contract could be approximately $2 billion more than originally
estimated and agreed upon.1 This admission caused a furor on
Capitol Hill and placed further funding for C-5A procurement in
jeopardy. The size of the cost growth or "overrun' was the major
concern. Overruns on past government contracts have been many in
number and high in pcercentage of initial estimates. However, a
cost growth of $2,000,000,000 is embarrassingly noticeable to every-
one, especially to the taxpayer who is footing the bill and to
Congress which must convince the taxpayer that his money was not
wasted.

That an overrun did occur is an indisputable fact. What may
be of benefit in future dealings 1s why. What caused it, what con-
tributed to it, and what allowed it to reach such a magnitude? This
chapter examines thesc questions by reviewing the causes and allegéd
concealment of the overrun. First, a brief summation of the cost
data which verified the overrun is presented. Next, those factors
which played a part in Lockheed's underestimation of the costs
involved in producing the C-5A arec discusséd. Finally, an attempt

18 made to unravel the facts surrounding the alleged concecalment

17




of the overrun.

C-5A Cost Summary

According to Semator Proxmire,2 the following cost summary

reflects the growth of the C-3\ program in millions of dollars be~

. tween April 19065 and October 1968:
April . October
. 1965 1968
Research and Development (5 Aireraft)- 977.0 | 1002.7
First Production Run (53 Aivcraft) 1210.0 1551.1
Second Production Run (62 Alrcraflt) 891.,0 1808,3

Spares Paid for by AFLC 29,0 968.0
o Total 33710 5330.1
This cost summary iudicafcs‘that the total C-54 program,_as envisibn- -
ed 1n 1968, would cost almost §2 billion more than was estimated in -
1965. One. should note that ﬁhis-eétimate ié baséd'oﬁ;proﬁuring.a
Acécal of 120 ¢-54 aircraft rather than the 115 reflected in the

opiginsl contract. The extra five ajrcraft were included because

‘the Alr Force vas recommending procurewment of 120 aivcraft in21968.
In his cxamivation of the C-5A cost growth Senator Proxmire

indicated that the porgicn'of the §2 billfon overrun attributed to

| Lockheed:was $1.16 billion.?i fhe:resg was Attfibutéd'tu General
.<Elcctric for the cost growth in its englne contract qnd_fé tﬁo Afr
; Foree fbr its 330 per cont cost growth in Alr Porce Loéisticsicém;
. 'maud fnvestment. Since this paﬁér aoucernsrtnckhecd'u,part'iﬁ tha
“overrun, the reasons forrthé $1.16 billion co&ﬁ'urouth wili be

addressed.

18
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Causes of the Qverrun

In examining the causes of the overrun, a natural starting
point would be to view the contract bid from Lockheed's position
at the time the Request for Bids was released by the Air Force.

Lockhead had just completed production of the C-141 all-jet
cargo aircraft for the Air Porce. This left them, especially the
Lockheed-Georgla divislon, in what may be viewed as a favafable
yet prgcnrious position. Having jﬁﬁt built the C-141, they way

have reasoned that the C-5A would be just another large cargo plane

' ~and could be built using the same facilities and technologies that

were uﬁedlin'buildingvthc (141, In review, this was probably their

- fivst wajor mistake. ”Anuther’aspect to be considered by Lockhead

8 was that with the C-141 project eampletéd,'the company necded a now

1argejsenXe contract for the Georgia division or be faced with the

shu?dﬂén of the facilities there and the lay-off of a large number

of.personnell They wece opposed to this for two veasons. Fivst,

At was & step backward which meant reduction instead of oxpangion,
Sécond, Lockhead was expecting a tight race for, but a favorable

,.pbsitiéﬁ'in. the bidding for the upcoming contract for developsent

of the United.ﬁtatus Supersonic Trausport asircraft whick was soon |

N to be offered.

N For these reaﬁoué'it way deé&ﬁd_n@cessary.by_!ockhqed to keep

-,'Alts-ﬁanpowek'1ntactfund-its facilities opéraciug‘ The C-3A would

do this; plus shpply-tham with funds and maupower for research and

1d¢vclupm§nc of large size, high spead jot aircrait,<mu¢h of which
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might be directly applied to the design and producticu of an 8ST
aircraft. It could also gain them the title of "The World's Lxpert

" a much-coveted title,

on Huge Aircraft,
That they felt it necessary to obtain the C-5A contract is
also evidenced by the amount of wmoncy Lockheed spunt to respond to
the Request for Bids, an estimated $16 willieon. Additionally, they
submitted a very low ($48 million) incrcase to the contract bid
for technical changes requested by the Alr Fqgce. This was designed
to make Lockheed's proposal wove 5cceptable to the Air Forece. The
figure was estimitcd by the Ait'?éfce fc be much toe low and was
later aduitted by Luukheed to be tﬁe fiest major contyibutor to
the cost uvcrruns.a
Once the contract was awarded, it becawe necessary Lo étlleast
bmake an sttempt to weot thevanﬂfarf torma~~or waé L7 The Total
Packaga'Procurawant Concupc.‘ﬁné in partirulut its ﬁppliéntion in
this tasa;;may have h&d a fevcrée effect; Tt can enly be a speou-
'

as the contract's

vepricing formula was sometimes called, avtually influenced Lock-

fieed in thelr {inancial mavagement of the contract.. It wust be

dcknowlaedged, however, that once the overrun bogan to obccur in sub-

~stantial amounts, {t was in ankhced's favor to-allow the overrun

to dncrease to a point slightly above 40 per cent of the contract

price. Thir would allow thow to take adventage of the repriciug

formula that would refwburse them approsimately $1.25 on the sccond

production run for each dollar of overrun cncounteved on the firvst

{3
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run.5 According to Senator Proxmire, application of-fhe repricing
formula added $320 million to the contract price.6

Another source of cost growth was Lockheed's failure to meet
the Specific Operational Requirements (SORs) set forth in the comn-
tract. Soon after the contract was signed, Lockheed engineers,
through wind tunnel tests, found their initial design produced too
much drag to satisfy the short field capability listed as an SOR.
To meet this requireﬁent the nose had to be streamlined and the wing
surface enlarged.7 This problem was apparently resclved without,
in itself, contributing significantly to increased costs., However,
it in turn created a problem which did contribute to increased cogts--

the C-5A was now above comtractual weight limits. Lockheed first

- asked the Alr Porce to relax the weight ceiling and later, in eavly

- 196, offered a weight for increased thrust trade-off. Tu both

cases, thelr requests were denied.8

Forced to live with the contracted emply gross weight, Yockheed
began in earnest to lighten the ship by introducing exotic, light~
welghy waterials in place of wore convontionai steel and a;uminum.
To accomplish thig substitution a massive redesign effort was insti-
tuted requiving untoldfﬂngineefiné nanhours. The effort required'<
the hiring of additional personnel énd'pnymgnt-oi'overtiﬁe during
a period of high employment in the aerospace industry. 'Atrbne'timef -
Lockheed had 850 British engineers employed. This major modifica- o
tiou had to be donc quickly to avoid falling behiud schodul. dun to -

contractunl pcuulties for latu delivcry.g
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Examples of the materiel substitutions Lockheed developed
were the use of titanium rivets e¢nd fasteners (the latter shortly
led to more trouble), and chemical milling of skin surfaces.lo
Beryllium was used for the brake linings in the main landing gear
which saved 1800 pounds per aircraft.ll As might be expected, the
use of these led to sharp materiel price increases.

Once production started, another causec of rising prices
occurred. Because the aerospace industry was at full capacity,
special forgings needed from svdpliers suddenly had delays of three
er four éimes wkat had been envisioned fn.l966. This citﬁet caused
production delays or forced Lockheed ta payrexorbitant prices‘co
'Jget preferen;ial traatmentflz Further, Lockheéd experiﬂnéed”faﬁf;;
catioq*difficultieg_s#nne they were ﬁreakiug new grquud-iﬁ Vérkihg

with the exgtic'meﬁals.xa | |
_ No estimafa'hns been estaﬁlisheé concarniﬁg che,prbgrambcqat,f;
-;growth due Eo Léékhéed'e aﬁtampc te bring.thc:C-SA ueighg corwichiﬁ_ A'»
the contract specifications.f It-would seam veasonable t§ assumer' |

that the need to hire additioual personnel, purchase eaotic wateri-

' ._als. and obtain pre(erential trentment Iram supplicrb, rcsultad qn-

o a eiguif;cant porticn of the 1969 cout gzowth 93timntc. (Addi lonal

. aquipment problems sur(aced nfter SGuator Proxmive's cost overrun
jeatimaca was published. .Thgse problems are uddpesseé_;n Chaptct*v,) B
' Creation by Lockheed offa'new«munagémdut tedn and neé.wgﬁ&ge; 3
' ”munt cuncepts nay havc eontributud to the cost ovetruu*r ThéimSna§e~ . |
'A'nent otganizatiou was staffed 15 lcvcla decp and ruquired spccial ;

22
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communications information and.cont¥ol in order to assimilate the
activities of éhe nore than 55 major subcontractors .required to ful-
fill the contract. An integral part of this management system was
the implementation of a data processing system called "Sentivel."
A'partigular facet of this system which could have been a causative
factor in the overall cost was the "Program Evaluatioﬁ and Review
Technique of Technical Factors" (PERT/TECH). This programrwas
designed to aid the prOJect by forecasting the technical needs as
derived from inputs supp]ied by all of the cngtneering dopartmcnts.
rfhc approach was to identify the_specific performance characteris-
tics fgr the aireraft, tben thé engineers would list all of the
 dcﬁigu features necessary for productipn.la Since one item may be
 considered more important ox necussary‘in complating the end ﬁroduct
than asnother, the desizn features were weighted numerically whea
: enteredvin the proggaw. - While the idea is basically $ound.vgiven '
’ che'tiﬁe,to climinute incqﬁitica-iu weighting and bthérrfabgors,~:
‘:a dat& prqcessiné program of tﬁis sizermight-itsalf take several 1'>
-months tb build and rafine; Since it was a-neﬁ-éoncgpt, the%é were
no p:eviou&vguLdélihe3«0§ thch tdvbase'the waigﬁting fac;ots 9r
'thc souﬁducss of a11 auginéefinp féaéurés {nserted. Tﬁisrcﬁuld
caaily have led Lockhn&d mauagcmunt inca maklng 1ncorrect or nt -

‘least inacuuxate degiaions._

An udditional contributoty Iacuor may have baen - thc new manage- '

“ment conccpt which had all areas repoxting thedr problcms and poten~
itial problen areaa,upward to the ditcctqratu level., The canuept o
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was termed "Management by Exception" sinée it was geéred to respond
primarily to correcting problems. Thils type of management has be--
come increasingly popular and has considerable merit. However, it
does have at least one weakness--top management must know their
line managers well enough to trust them and their ability to solve
most problems encuuntered. In turn, line management must have con-
fidence in upper management--~that problems reported to them will
not be viewed as incompetency on the line manager's part. The
rapid build-up of personnel may not have allowed time to build this
confidence., Therefore, delays may have resulted because a super-

visor might hesitate in reporting his problems to higher management.

What delays might have been avoided by timely reporting or would

_ not have occurred if an older, more established management method

had been used can ouly be conjeétufe. It appears, however, that
the use of a new management concept at this time may not have been
a prudent move,
' The following is a'sgmmary of the causes and concributors to
the overrun:
- First, the almost sole reliance of Lockheed upon gov-
. ernment contracts at the time of the bidding., This
led them to enter a low bid, anticipating that they
could still make a profit through design changes and
later "follcw-on activities.
: Secoml. the repricing formula fot the second run may
have had a reverse incentive effect once Lockhecd

. reached signiticaut cost .overruns.

-Third, the nced by Lorkhcod to hire additional pnr~.3.
_sonnel purchasc exotin mat&rinls, and obtaiu

2




preferential treatment from suppliers.
Fourth, the creation of a new management concept

" and new data processing gystem for production con-
trol. -

Concealment of the Overrun

An important part of anybdiscussion of the C-5A overrun is
whether the Air Force congealed unfavorable information froh the
Congress aud the general public. Much has been written on this
subject and the evidence is open to interpretation. This section
addresses the major arguments presented both for and #gainst the
allegation that the Air Force attempted to conceal the overrun,

Those that attempt to prove that the Air F§rce did conceal the
overrun present the follqwing facts, In early 1967 the CﬁSAisys~
tens Progtam-dﬁfice réported contract deficiencies and attempts by
--Lockheed to maneuver within the contréct. Thesé reporté wefe”markad‘
for use only in the even;_df press inquiry, and wheh preés-quesw
'-,tions‘failed to develop,'the reports weré‘not released.ls- In |
E hebruary 1967, the Air Force issued a "cure notice" to Lockheed

';stating thnt unless current technical deficiencies were soon solved
:the contract might.ba terminated for default. 'Lockheed conviuced
i'V't:he Air Forcc to rescind the notice but were informed that the cost
'5°o£ Lhe contract was’ going to be investigated.- The»investlgation “

: findiugS’were ncvervreleased; : .Aftcr rumblings by Congress‘abdut?

‘ gf;cancelling thg C-SA the Ait Force directcd that cost information be:fiﬂ

'fjlimited ‘to Lop lcvel reports and b@ cacludcd Irom any documenc

"7f:chiy;ng.wide.cirgul@p;pn;;z Finnlly. when tha Alr rarce projectcd;

'j,ezs =




a $2 billion overrun in October 1968, it failed to promptly inform
the Congress.18 According to the Air Force, the alleged conceal-

ment did not take place. In its 1969 Air Force Review of the C~5A

Program report,19 the Air Force rebutted any criticism of its ac-
tions by stating, '"The Systems Program Office reporting to higher
headquarters has been accomplished in an extensive, detailed,
periodic, and timely manner. . . . All cost and technical data
known at the time of (Congressional) testimony was disclosed."
The Air Force also points out that there is no procedural ér policy
requirement‘to disclose cost estimates between scheduled testi-
monies,20 |

The argument between governmenta1 departmentg,'the Gongresé,
~and the public, over what needs to be repo:ted; and when, conﬁinues
to be debated. In the case of the C-3A, all parties abpéar to haQe»
feaséhable criticisms and retorts. Perhaps the wost definite con- .
”A-clusi§n that one can4ra§»is'thgt’pérceptions of whg;;is-CGking |

pldcé are different depending on where one stands.

26




CHAPTER V
EQUIPMENT .PROBLEMS

This chapter is devoted to equipment problems which were dis-
covered during productional testing.- While these problems came to
light after the case study time period, their influence on subse-
quent consideration of the success or failure of the CfSA progufemegt
program is sufficient tv require a short roview. Discussion of the
problems is divided into two parts. First, thoée problems which
have been corrected or being worked on will be addressed. Second,
the deficiencies for which no serious action has yet been taken
will be diqussed. Costs of solutions, whqre available, are re-
-flected. | |

Deficiencies Which Have Received Attention -

:'inrdealidg Qith“this;éubjegt'it seems appropriate to bégin with
the wing problem, This is the deficiency which héé,receivcd'fﬁe».-
i_-mﬁst quliéit&iand-has prcven.both expensive and eiusiQe.to gorrect;"'
' . in facﬁ, as will be shown in the final section, the problem-;s,étillyf
' not totally resolved.:; . :
Static BLIESE - tcsts on the wings of unflown C—SAs couduc;ed by o
"ﬁ Lockheed produced amall cracks with the wing. spars. The cracks B
cccurred iu the BUT 1k - of 1968 uuder strcasos of 128 per ceat and
-183 per cent of normal operating limits. This paq}againsgfcoptrac§ {;ff

o 1
iispocificd sLxeugth of 150 per’ ceut.

Yet auonher wing crack. 8 to 10 inchas in length, was fouﬂd nn
B ‘ 21 S ‘ '




-"Ship" 3 in January 1969. This airplane was Lockheed's structural .
test bird which had been flown making maneuvers above and beyond -
normal operating limits., At this point, all C-5As being flown
were.grounded for 48 houfs for careful inspection; no additional
cracks were found.2
To solve this deficiency, Lockheed designed new wing spar
fasteners to be installed at eleven pointé on each wing. Basically,
the modification was one of material., The original fasteners were
of titanium which were removed in favor of ones made of steel,
aluminum and titanium. Added weight was 250 pounds per aircraft.3
The original cost estimate (January 1970) was $80,030 per aircrafﬁ.a
Within six months, the figurerhad risen to $185;000'per aifcraft.s
- This fix only partially solved the problem.. In ierms of cargo
i'cnpability, therc-SA could now'safely carry 170,000 pounds bt=80'per'
— cent of the originally planned payload. | S
|  The second ving modification is callad the Lift Distribution -
”Control_System., This system scnses Stl&SS on the wing and adjusts
 the éiiéron t0 reduce;the Gt:gss,i The systam, once iustallcd |
1'~i§fbmised to. rnise:the capécity;to 190 000 pounda.6 By carly - 1973

'3'.the Aixr Force was cstimating a total cost for Lhis modification of

i 5‘3211 million.7"

A second scxuctural deficicncy appaarcd iu thc cngine mounts -,4;.-

‘*-ffor pylona. As Represantativc Moorhead noted in Docember 1969-

- Pailutes have buen expericnced with the en&ine :
mounts. 1hatcfute, restrintions have becn imposcd on -




. - e
g
§.. E engine throttle limits-a d the‘plane cannot take off
?g from unimproved runwgys.
;% g Lest anyon; should be able to accuse Moorhead of exaggeration, an
:? ' engine obligingly fell off a C-5A during takeoff at Altus AFB, Okla-
%! . | homa, on September 29, 1971.9 By June 1972, a permanent fix for
%?i ‘ the pylon had been developed with fleet-wide modification completed
gf. M within a year and a half.lo
E Another technical problem that face& Lockheed was meeting the
%1' SOR life expectancy for the C-5A. This deficiency is essentially
; § - 'a,function of the structural weaknesses found in the wing and so,
%% - as money has been spent on the wing, the longevity of the plane has
%f increased. For example, in April 1972, Secrectary of Lhe Alr Force
i; Robert Seawmans told Congrcss that at present the C~5A life expec=
é vj S | ’ tnucy is only 7,000 flying hours versus a contruct>specification'
%'¥ i of 30,000 flyihg'hpurs.ll However, phe'aboveidiééusscd‘wing modi-
; g 'ficationsrhave faised the figure éc 20,000 hours.12 |
Et.f 7 The landing gear createq a significant qmount of unwanted teéﬁ-f :
?L.é.,_  x '_1 2n1ca1'pfpbleﬁs=f§:,Lockheéd; _Saﬁe of the difficultigs~also créateé .
q R | unneedé&-pubiicity;:»For'exumple,'ianebruary-l970 “"Ship" 10 blew | 2:}vg

':eleven of the twenty-foux mnin gear tites upon 1nuding at Rnbins _  -
T?‘ iJ f - 'tui-ﬁAir Forcc Basc. Georgla, because of a known valve deficiency which
i could, andrin this inscance.did,Alock.the wheels.13 .In May 1970,‘
‘a C=5A making an emetgeucy landiug at Altus Air Force. Base. Okla= -
’5;'homa (Lhe plane had loat prcasurizutien), had Lhe main geax parti-"r

r‘w :¢lLy_¢pl19psg,1a Pinally, in the prasence o( the lata L. Héndel

“29 ,
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, a§ness.on-the“engin¢ blades, causigg them to crack.

Rivers, a C-5A landing at Charleston Air Force Base, éouth Carolina,
on June 6, 1970,.had a wheel leave the airplane due to a washer
fgilure.15 .However, these incidenté were to prove to be minor symptoms,
The C-5A landing gear is designed to "knee" to allow rapid |
load/unload, and the contract specified a maximum of two minutes to
raise or lower the air frame. Lockheed originally built a pneumatic
system that was found to take as long as twelve minu‘tes.16 By early
1973 a hydraulic system had been substituted which lowered the time
to six minutes.l
The C-5A landing gear, admittedly complex, produced an unaccept-
able fallure rate. Statistics for March through August 1971 aver-

aged one malfunction for every four hoyrs of flight. To case this

'prpblem the electrical system was scrapped in favor of a solid-

state system‘la-_The source indicates the gear is not any wore

- reliable; it 1s just casler to fix,

The TP-39 jet engines bullt by General Electeic also hgd tech~ -

: :nical problems. During.the first two years of-flight the C—SA was ‘

~ordered noL to fly at certain power settings; they produced abnormnl

19

By 1972'tho-TF-39-éngines'had'pussedIits beﬁween-oﬁerhaul-timé

o milestona, but coutinued to show fatigue ptoblems in certain vanes
L aud the housing case. By latc 1973 the responsibility for the
- engine had baen turned aver: to the Alr- Force Logistics Command

' 'V'<f which mcant that no furtbc: development problems Waru Surfaced. s




Undescapabilities

This section on equipment problems can best be titled Under-
capabilitieé‘ These are failures to meet contract specifications
but it appears that no serious attempt has been made to correct them.

| One of the features of the C~5A was to be the ability to use
uninproved runways with a wminimum length of 4,000 feet., A, E. Fitz-

gerald in his book, The High Priests of Waste, gave the following

quote extracted from a 1971 General Accounting Office study on the
C-5A:

Although the landing gear was designed to permit
landings and takeoffs from forward area runways
(matted or bare soil), the airevaft have been re-
stricted to hard surface runways. Flight tests on
unimproved runways caused severe damage to jet
engines, matted ruggays and aircraft. The tests
were discontinued. :

In March 1973, anqther'GAO veport was published stating that
-"1imitedrcapability" for using "support area. fields" was now

 under testing and that thg Air Foxce had developnd an enginegring

- chunge to meet the criginal specifications. Hovever, mo decision

“r:ﬁad bucn made to implement the change.zl No further comments on -

'zthis deficiency cduld;be_foundAiq*the‘iiﬁera;ureg

"Thé_same'void.was encounteréd cdncc:hiug Representbtive Moor~ .

"f:head's charge in December 1969 that the catgo door could not be
'  opened in. fll&h&, and hcuce thc G-SA could not pcrform its con—

- ttactual parudrop missiou‘zz

The terraiu—following rndar with a mindinuimn altitude SOh of 300,}*° 

*'.feut above Lhe ground has never worked satisfactorily. IniLially

an




it was totally unreliable, but éarly debugging made it work at 1500
feet.23 By eafly 1972 the GAO reported the minimum down to 1000
feet and a cost estimate of $13 million to reach the SOR limit.24
One year later the Military Airlift Command decided the C-5A would
not be flying below 1000 feet anyway, so no fix was 1mplemented.25
The SORs for payload of 220,000 pounds and life éxpectancy
of 30,000 flying hours have not been met nor have cost estimates
for doing so been announced. The limits of each now stand at
190,000 pounds and 20,000 hours.26 Both deficiencies arve dué to
-the wing structure, caused either by the inbevent design or by the

changes made to lighten the alrcraft.
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CHAPTER VI
CONCLUSION
This chapter addresses key events in the C-5A procurement pro-
gram since 1969, the lessons which the Air Force learned from the
C-5A procurcment eﬁperience, and actions taken by the Air TForce in
subgaquent procurcment programs as a resﬁlt of the lessons learned.

Key Events Since 1969

On 14 November 1969 the Department of Defense formally aunnounced

its decision to limit the total C-5A procurceent to 81 aircraft

l
vice the 120 envisioned in 1968. The Aiw Porce cited budgetary

pressures as the reason for the dectision, explaining that an addi-

tional $149 willion would be required to cowplete the original pro-

2
gram,

On 17 Decewber 1969 the Air Force took delivery of the first

. C~5A. CGencral James Ferguron, Commander of the Alr Force Systems -
Comzand, praised the airerafr, calling it “an exceedingly versatile
{nstrument of national policy and a genuine revolution in aeronau-

 _,:1¢9."3 “Aepreseatative William . Moorhead of Penusylvania felt

quite differently. He stated xhat‘“ﬁhare are 25 acknowledged

. deficiencies in these planes" and recommended that the Afr Force
.uot accept any afreraft until the deficiencies are corrected.  His
- advice was not taken and in May 1973, when the last ajrcraft was

delivered, wmany of Lhese'deficiencieé were still proseat,

On 1 Februaéy 1971, Lockheed agreed to absorb a $200 willioa
' . T |
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loss on the C-5A development-production program in lieu of pressing
litigation proceedings against the Department of Defense to recoup
a substantial portion of its projected losses under the present
contract.5 Lockheed's acceptance was based on Deputy Secretary of
Defense David Packard's deé;sion that further funds vould not be
rcleased for continued C-5A productivn while litigation was in pro-
cess.  Once Lockheed agreed to accept the loss, work began to re-
structure the contract. This effort culminated on 31 May 1971 when

a cost-minus-fixed loss agreement replaced the original contract

‘between the Alx Forev aud Lockheeod. With this action came the

demise of the Total Puckage Procurement Concept and its fixed-price-
incentive type of contvact for C-3A procuremeat.

Lessons Learned

Did the Adr Force learn anything from the €=5A procurement

experience? The auswer can best be stated by consideriug the recom-

aundations of a spectal €-5A Keview Council formed in 1969 at the

:eqnesﬁ of theu Secretavy of Defease Melvin Laivd., On :he basis of

its painstaking analysis of the G-54 program, the Review Council

" formally presented a ten point set of roco&m&ndations whieh are

'btpadly,apylicnblu to other programs."Thay:are sumsids ized as

follows:

1. Subject to gr@ﬂter’ftaxibi&ity'aud tailored to o :h.
case, the Total Package Procurement Concept - should
be retained and vefined on a selective basis.

2. -Contracts which nomhiﬁe,production with Rescarch
dand Development (R&D) mait be structured to adopt
vepricing, total system tesponsibilicy, and

TRy




corrections of deficiencies to each individual
.- procurement so that the appropriate degree of

: ;E T responsibility will be vested in the contractor.
Uk Repricing formulas must not be permitted to lead {
to reverse incentives. i

3. The handling of the economic fluctuation (infla-
_ tion) clause requires definite standards, applied
. and understooed uniformly by all bidders.

4. Uncertainties inhcrent in cost estimates require 4

: that such estimates be expressed early in the ¢
life of the program in ranges which are periodi- )

cally updated.

5. Cost visibility must be maintained throughout the
contract, even when the extent of the cconomic
risk assumed by the contractor dictates that
cost management shculd be left primarily to him,

6. The longer the performance life cyele of con- : B RO
tracts involving R&D and preduction, the more
careful the review to determine that the con-
tract definstion phase has been really complete
and cffective.

7. Before committing the government to a productihn
contract, contractual developuent milestones
should be established and critically reviewed,
These development and production mileatones
should be the primary tools used by the govera-
ment in maintaining visibility of the program.

8, Congrecs 1s to be iluformed rapidly and fully
concerning projram status and cost estimotes
of major weapon systeus, :

o e S s N IS e e S et s AR

9. Mujor System Program Offices must be organized
o carly 1o the systems life cycle and staffed with '
. highly quallfied and trained personnel, wich
stnft turnover held to a minimum.

. : 10, The goverament should devclop independent cost
_estimates prior to source relection to judge
“the effectivencss of the program and for use
in evaluating contractors' proposals.

It appears that these rccommendations fall under three headings:
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program flexibility, total visibility, and effective control. Since

the C-5A procurement program set forth stringent aircraft specifi~

cations which could not be changed, there was no flexibility to

make cost-effectiveness tradeoffs subsequent to signing the initial
contract. A less expensive aircraft might have evolved if trade-
offs had been allowed. Visibility by the Air Force of C-5A program
activities appeared to be lacking throughout the procurement effart.’

‘This may have been due to the "hands off" policy called for by the

Total Package Procurement Concept. This policy of non-interference
assumed that the contractor would make the begt possible decisions
for the Air Force.é With better visibility the weaknesses in the
program would have shown up earlier. The nqneinterferenca policy
glao resulted in the Alr Fdrcé'having o control over the proéuré—’

‘ment program. The >rogram was "set in concrete™ From the beginuing.

-Hith"concrol in the haﬁds of the Alr Force rathef than’the.ccntraccof;' 
'cqst discipline could have beenrmaag;a priority effort;rrﬁll«in_

all, 1f the Adr Force had been given tho flexibility, visibility,

and centrol whichAwaé-upt_avaiiable under the Total §a¢k§g§1P20f o
fcuiement Con;épt;'the C-34 prodnxehent prigram would{ﬁ&ya Eeeu ach :1_;

more successful,

- Application of Lessons Learned

If the lessous learned rafléétﬁd_dbove have resulted in im= .

'*praved developnent and'ptocu:ement'activitiés.:the'ordeai of the
“Adr Force's role in the-CeSA‘overrun m&yrhavé,bcen.compehaatéd!fOt;«ttg;;"

©at least in part. 'A_btipi examination of two programs iuitiatédf_




after the 1969 C-5A program review provides some insight into the
seriousness with which the Air Force is applying the lessons learned.

The F-15 and B~1 procurement programs appear to be excellent exam-

ples in that they both are large, expensive projects which réquired
pushing the technological state—ﬁf-the-art. At first glance one
might be inclined to believe that, since the costs of these pro-~
grtams have risen since their inceptiou, the Air Force is ignoring
the lessons learned from the C-5A experience. It must be realized,
however, that a large portion of this cost growth has been caused
by inflation which is beyond the control of the Air‘Force. There~
fore,va deepar inspection is required before a judgemen;.ié made. 
Iﬁ cﬁnsiﬁering the I'™~15 procurewcnt program, itzshould~ber
notad that the cost~plus-incentive contract is-the same type as o

~ that used for C-35A procutcment. Howevcr, there'is flexibili:y

ﬂ'built into the development phase of the comtract, This flcxibility

T {allowed tha Alr Yorce to decide on perioxmancg and cost - cradooffs

. o 9 -
'gwhigh tasul*ed in simplified structuial design. The contract also N

'These

1his iﬁ&f&ﬂﬂ&d l:rﬂﬂaree v&sibiliny in tae atea of cqui

'ﬁ waa m&dm.

'w'.1bagan.




The B-1 procurement program was set up to glve the Air Yorce
even more manaéement flexibility than it had on the F~15. The
development phase of the B-1 program is completely separate from
the production phase.lo The B-1 design features were not frozen
at the beginning of the program since the Air Force could not be
sure how much the developmgnt of various capabilities would actually
cost. A cost-reilmbursement contract was used in the development
program, thus permitting the Air Force to keep complete control over
various tradeoffs that might be possible.11 Like the ¥-15, the B-1
is undergoing extensive flight testing to insure successful design
of major components before a production decision is made.

From this brief discussion of two major weapon.systéms which
were started after the C-5A review, it appears‘that the Air Force ‘
is seriously attempting to implement the lessons lea#ned from gher
C-5A procurement'experiencc; Continued emphasis in this direction
should result in more defense capability for the amount of fUnds"
.gxpenﬁgd and insufg that;gn ovefrun,_}iké that of fhe-C~5A; dqeé

- not occur again,
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