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PREFACE

The use of competition in weapon system acquisition is widely
advocated in policy statements issued by the Congress, the Office of
Management and Budget, the Department of Defense, and the military
services, but efficient and eifective implementation practices remain
poorly understood. There is a general belief that competition should be
more widely utilized, but quantitative support for that belicf is
lacking.

In an earlier study® performed for the Office of the Under
Secretary of Defense for Research and Engineering (OUSDRE), Rand
presented some limited evidence suggesting that competition during the
hardware develvpment phase of acquisition was instrumental in reducing
cost growth, but vhat the incidemce of such competition had increased
only slightly over the past decade. Rand then uandertook for OUSDRE a
fallow-on study focusing on the incentives that may affect the extent of
competiiion throughout the acquisition cycle. This report presents s
policy-level overview of some factors that way be inhibiting wore
widespread use of competition, and suggests some changes in policy,
regulations, and procodures. It also suggests additional quantitative
resedrch to provide acquisition managers with greater incentives to use
competition, and to help them identify the civcumstances uader which
competition is likely to pay off.

This report emphasizes the role of competition in the aequisition
of full weapon systems, wajor subsystewms and components., The rasules
should be of interest to Jefense dequisition adnagers and policy-level
exacutivas.

bdeund Dews et al. Acquisition Poliey Effsetiveness: Depare-

ment of Defense Exverience in tha 19705. keport R-2 sxé-n&&a. Uetober
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SUMMARY

This study addresses the question of how the Department of Defense
(DoD) might improve the effectiveness of competition in the acquisition
of major weapon systems. The research approach was to examine
incentives, disincentives, and uncertainties regarding competition as
perceived by program managers and other senior DoD acquisition
officials. This approach is rooted in the belief{ that competition can
be used morg-effectively if acquisition managers have a clearer
understanding of which kinds of competition are most effective and the
circumstances in which competition is likely to be beneficial.

As a system moves through the acquisition cycle, the application of

cowpetition changes in two major ways: in the mix of benefits sought

from competition, and in the cost of supporting sach competition.

Before the beginning of full scale development it is cowmon to find
competition among several firms over a combination of design concept,
expected system performance and delivery schedula, and ertimated costs.
The investments raquived to achieve such compnzition are velatively
small, and tho benefits are generally perceived to be lavge. In
contrast, true price competition is ravely fourd during the procuroment
phase. Here the manager is faced with two wajor disincentives: thae
introduction of competition will usually raquire added invistment in the
current year (with anticipated savings soveral years in the future), and
the program is likely to be lengthoenaed, iucurging odditional wmanagemont
effore and workload. The net effect of these disincantivoes varies fyrom
progeas to program, but they are rarely a rrivial aspect of the
wanager's decizion on whether or not to introdute competition during the
procurcmont phase of a weapon acquisitiop program.

The justification usually postulated for introducing coapetivion iw
procureaent is tho opportunrity to achieve a lower unit production cost.
Thus it is hecessary to predict the effect on price that can be
anticipated if coapetition is introduced. Unfortunately, the existing
body of analysis has focused on past procurcment of relatively scall
itess (average unit €ost less than $106,000), and it does nou provide an
adequate set Of management tools for estisating either the dollar




-vi-
benefits or the costs of competitive reprocurement. Furthermore, the
literature indicates that much of the conventional wisdom about

competitive reprocurement rests on shaky foundations, and that we may

know less about competitive reprocurement than we thought we did.

However, some conclusions seem warranted:
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Savings on electronic items reprocured competitively by the
Army have been substantial, but we dv not yet know to what
extent these savings are dependent on (a) technological
innovations in the electrorics industxy confined to a
particular time period, (b) the Army's effective management of
slectronics acquisitions, (c¢) the relative ease of tranferring
the necessary technology from on. electronics firm to another,
(d) tha existence of a commercial market for similar items,
which motivates producers to iavest their own funds to ensure
that the technology transfer process is successful, or auy of
several other explanations.

A major decision in a compatitive rveprocuremont is when in the
production run toc introduce the second source. Informatien
currently available on earlier procuraments yields little
useful guidance on this point.

While production costs tond to decrease with increasing
quantitioes produced, suggesting that the original preducer
should be able to win & competitive award hands doun, we find
that wore oftan than not the original producer loses when an
itam is yoprocured cowpetirively., But we do not know why., Oune
warlier study prosents sowme evidenee suggpesting that the profic
waights for sole-souree ecoutracts, as de*tued in the
procurement regulations, will motivate a prudiv-saxisizing
producer €0 sat up a production process that is fnefficient.
Then, when tiis producer faces ecapetition frow 3 secoad
source, he Sewams uiable to shift to a wove eificiont production
proeess.

It s not clear «hother competitive reprocureeient pays off as a
financial investaent on systums as comp.ex & aissiles, because
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there is as yet no evidence that internal rates of retura are
high enough to justifv the drain on frount-end funds.

o Data on competitive reprocurements are difficult to retrieve;
and adequate, complete, and consistent data are almost non-
existent. if data collection, storage and retrieval systems
remain as they are, our gquéntitative understanding of the
competitive reprocurement process is likely to remain weak into
the 1990s.

We thus conclude that existing research provides neither
quantitative nor qualitative guidance for designing price~competitive
reprocurenent strategies--one of the simplest, and certainly the wost
aﬁ quantifiable, uses of competition. To correct this situatiom, further
‘ ) work is needed on wethods for fovecasting and evaluating the costs and
benefits of various competitive strategies-=-not just the effect on price
of competition in the veprocurement phase. Lacking such mothodologies,
program personne] are ungble effectively to justify competition
exponditures and the Dell is unable te develop criteria for sclective
application of competitien. Further, without Knowing how to evaluste
campetitios in the cantext of acquisition, decisionmakers will tend to
focus on the degree to uhich competition is or is aot applied, instead
of how much it Ras or has not increased the elffectiveness of systaws
acquisitien. The dovelopaent of such methodelogies wiil be peither
simple por yapig. given the difrieultios of retrieving adeguote
ipforessing abaid LISE PYogrask.

A& siaple hur valudble first stup wenld be to ensure that better

i il

R

recards afe rotainod oa cubrent foepetitive Joyuisition aetions. so that

futupe $alypis can benetit £ro@ dn adequate dava base. Such a data
haxe whou ¢ onable aralysts 0 focus on a brodd sot of chardeseristics
of :adividus. veapoh systels as doterminants of contrdct outcoaes, &s
uppored to looking only at learning curves and cost relatioashinms, The
degree of tecuhitel sophistication and che advince it represents over
the provivus~genteratieon system ave potentialy ieportant artributes. The
vole of the contract itself should also be cunsidered in wore detail.

Even whot contricts are classified 35 being of lhe same type, sany

PR T A I .

L,




—— e e . }
e S

e .

»

B ek i

B §

e A e x—;.."_:

[ N,

wviii-

aspects may vary widely, such as escalation clauses, penalties, award
fees, payment ceilings, and so forth.

Finally, the underlying theory of how competion should function in
weapon system acquisition seems to be inadequately developed. Research
on the development and refinement of such a theory would be extremely
valuable if it could provide a solid framework to guide the collection

of data and the design of future data analysis.
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1. INTROBUCTION

In its 1972 vepor:, the Congressional Commission cn Goveviment
Prorurement wade recommendations ranging from the need for &
“eomperitive” rather tham 2 “"maximun" number of sources at the proposal
stage, to the role of coapecition in the latey stages of systam
acquisition. The Commission dealt at length with what {t perceived to
be the need for introducing competicion -bgfore the buyer had setcled on -
4 detailed technical aspproach to m@ecing’au established vequivemenc.?

After Eeceiving the Commission’'s repart in 1972, the Caagvess

Procuyement P@l;cg and @&ﬂﬁﬁ@fﬁd it to astabl;sn broad pei;@y faor
governmental acquisition sud procurement astiow. OMB Circular A-109,
promulgated in 1976, ensswraged design competiti-n througheut the

acquisition process ami urged that nea-competitive practice he the

exception rather tham the vule, @speagally_;n the warly phases of
acquisition bofore major vesource commitments weve wade. Ths Cireular
also mandgred that jussifiearion had to be provided te the Cengress if
cospetition was not used zrier to full-seals developmens. Moveover,
conpetition was exnlieivly allovwd threugh developesat gud precuvesent,
with the objective in the laoter phases of acauisivien appaveatly beisg
fecused oa priee yeduction rather than the @é&lgﬁ excellence sought
edrljer.

Ia parallel with the bredd policy imiviatives of the Congress and
o, pol;ey analysts devoted considersble attentiom to the gquestica of
hon cospevition could best be applicd %o the spetinl problous of the
Departaont of Jefenss. Any vespectable seholasly st@ﬁy_oz Gove Fausat
sponsored veview 3% weypba system adcquisition polities 4sd practices
during the 19705 was cortain ¥o jnclude & section o8 competition.?

ﬁcﬁ@:t ot ?hc Conmixcs iva oo Govegament Frocureasny, ¥ 5.
Covermment Printing Ufrice No. $35%-0000%, Deceaber ﬂ’vz“ sog esgeially
Vel. 2 {Pare B-=2equizitioe of Resoarch aad Developueat; Paet €==
Alguixition of Major Systems).

¥ See, ¥or exdmplc, J. Boaald Fax, Asoiag daerice (Casbridsze.
Barvard Upivessity Pregs, 1973), pp. «67-471; ELlectionice<X: & Study oF
Wilicary Elsctvoaics with Forticular Retferends €0 Cost and Reliabilizy
{10k Report R=183, Jiavary 1972}, op. 197-232: aad the Delcase SCicaie
Roard 1979 Scamer Study, Final Keport.
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Such studies generally have concluded that competition is a good thing

and more competition would be better yet.

For more than 20 years, the DoD has attempted in various ways to
increase the role of competition in the weapons acquisition process.
Secretary of Defense Robert S§. McNamara viewed procurement competition
as a key element of the management innovations he introduced during the
early 1960s. After Deputy Secretary of Defense David Packard became
responsible for defense acquisition policy in 1969, he issued a series
of memoranda that not only supported competition among developers
involved in the creation of new hardware but extended the emphasis to
include sﬁbsystems as well as full weapon systems. He instructed the
three military services to adopt these memoranda as official policy and
to modify Service policies accordingly. The eventual DoD Directive,?®
however, muted Packard's initial endorsement of competition.

The various OMB and DoD acquisition policy directives issued since

then have generally emphasized competition during the earlier phases of

development. OMB Circular A-109° advocates "competitive exploration
of alteruative system design concepts.” FEowever, competition later in
the acquisition cycle is rarely mentioned, and then only advocated
"whenever economically beneficial." No specific mention is made of
competition during the production phase, nor is there any hint that such
competition may be justified for reasons other than cost savings. DoD
Directive 5000.1 and Dol Instruction 5000.2 repeat the same theme in
slightly different words,

The military services are in at least formal compliance with OMB
and OSD policy, and in some cases make an even stronger endorsement of
competition. Army Regulation 1000-1° emphasized competition even

‘before Circular a-109 became official executive branch pu.icy. -The 1975

3 DOD Directive 5000.1, Major System Acquisition, 1971 (revised
most recently in March 1980).
» “ Circular 4-109, Major System Acquisitions, Office of Management
and Budget, April 5, 1976.

5 Regulation AR 1000-1, Basic Policies for Systems Acguisition,
Headquarters, Department of the Army, April 1, 1978.
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version of AR-1000-1 stated in part that the early stages of the
development process. . .'should include fabrication and testing of
competitive prototypes. . ." (Section 5a) and that programs should
"assure contractor competition. . . [early] in full-scale production

. based on a technical data package' (Section 5d). The Navy and Air
Force made no independent directives with respect to competition, but
attached DoD Directive 5000.1 to their own regulations, and endorsed its
applicability.

With such an extensive body of policy directives issued over the
past decade, could full implementation have heen far behind? TFor the
Department of Defense that question is surprisingly hard to answer,
partly because the extent to which competition has actually been used in
weapon system acquisition is difficult to determine,® and partly
becanse of uncertainty about the circumstances in which competition is
reasonable and desirable. Competition is actually mandated only for
that part of the acquisition cycle that precedes the start of full scale
development (FSD). 7. er the start of FSD, competition becomes
discretionary. Nonetneiess, while the actual and the preferred extent
of competition remain unclear, it is generally believed inside and
outside the Department of Defense that more competition is needed and

would be economically benefic’al,

THE STRUGTURE OF COMPETITION

The quantitative aevidence about the influence ef compotition on

acquisition is subject to theoretical and empirical qualification, yet

wost observers argue that compoetition produces many sigaificant
benefits:

o [umproved produet quality.
& Lower unit eosts.
o Fasuor rates of learning by the manufacturer,

S L

A doscription of the moasurvment difficulties iy centainad in
Wonite and Hevars. Goapatition in Dob Acquisition, Logistics Management
instivute, Washington, L.T., May 1979,

im0 o B e S
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Greater technological progress.'

Enhanced industrial productivity.

Enlarged surge and mobilization capacity.

o O o ©°

More equitable process of awarding acquisition contracts.

In light of such claims, it is important to consider what exactly
is meant by "competition." In the context of systems acquisition, Hall

and Johnson,’ for example, chose to distinguish between pure price

o i

N

competition and competition which included non-price factors such as
technical design. 'The former they called competition and the latter

rivalry. From an acquisitions viewpoint, that distinction represents a

L

clear categorization of factors on which to base competition, but it

P A S0 C Sy Oy P S,

still suffers several problems. First, the distinction has not been
widely accepted in the acquisitions community or in its literature, and
second, very few cases arise which are not rivalvcus. In most cases,
factors such as system performance and delivery schedule play & key role
in the competition for the contract. Thus, we consider the Hall and
Johinson definition of coupetition too limited for use here.

In the econowic liverature, competition and rivalry also are key
concapts, but in 2 somewhaiw different way than in the Hall and Jehnson

L S

abilicy to affeect price or product characteristics or te undertake any

article. Competitive fixms ar¢ those which have a vory restricted

f sirategic bapavior. Rivalrous firms are those which undartake pricing
‘ strategies, now advertising, product development, and othar actions
which may groeatly enhance their macrket vositiens. From this viowpoint,
virtually all woapon system scquisitions would be considered as
rivalrous rather than competitive. Again, however, that concept ailse is
not used in tho aequisition communitvy and wouid lead vo confusion if
usad hare.

Purthermore, in the government's aegquisition of majov systems,
subsystoms, aud tochnologically sophisticatad uoaponents, the warket
diffors ivom the economic structbral idoeal in sevaral essential ways:

TTTVG R Hall and R.OE. Johnson, A Review of Adr Foree Procures
ment, 1962-1964, The Rand Coxporation. RM-G500-PR, Hay 1965.
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(3) the finnl products do not exist at the time developers are selected,
and they usually do not exist in final form when producers are selected,;
(2) there are very few buyers for these products (although it is an

error to view the "marketplace"

as always having only one buyer); (3)
the buyers have very imperfect infermation concerning the prices and
functional specifications of the product, their own need for the product
(i.e., the threat is uncertain and changing), and the relcvant budgetary
ccastraines, especially in future years; and finally, (4) the entry and
exit of firms in this market is often slow and costly.

To avoid confusion among the several concepts above, we will use
ihe term coipetition in its broad, generic sense. Any acquisition
arrangement that requires more than ome firm to compete for a particular
contract «@ill he called competitive. When we consider competition in
development or production, in price or non-price factors, or in other
cases, it will be goted. Further, contracts that do not allow direct
competition will not be considered competitive (for example, sole-source

follow-ons to compevitive contrackts, avards in response to unsolicited

proposals, iaultiple snle-source contracts, and so forth),®

A carveful reading of Congressional testimeony leads one to suspaect

that in the legislotive context ths term "compotition” usnally implies

least sinee tha total package prasvromont spproach fell into disfavor).

True price compatition, unaffsated by aon-price elsmonts., doas not

~ genarally some into its own uniil the yeprouurcment phasc--after 4t

least one full-ccale production run, and even then factors othor than

price avs wsually included.

Whon diseussing competition op recesding Procurclent actiens ss
competitive, the bod is typically veferring to forms of senvprice
cospeLitivn.  Buring source seleesion ror & éavelopeent program,
competing proposals ave evaluwaied fur vecbnical and design features.
Price proposals alse rae ve weizhed, but the final price is almose
alvays negotiated afuer the source svlection.

T hese may have outcoses a8 if they were sodpetitive contracts
and ‘hus way be propely cleisivied as such. For analytic sigplicity, ue
romd in with tie above definition.

N HE el A 2 e AT
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Figure 1 depicts the several types of competition that may be-
employed when acquiring weapon systems. Along the bottom of the figure
we indicate the sequence of stages by which a major system is created
and deployed--from concept formulation through development (prototype
and full-scale) to production and procurement. The ways in which
compatition (over design or price or both) may be encouraged can be seen
for each vertical segment representing a stage of the acquisition
process. _

uring concept formulation, competition may concern only the
design, as is often the case in the kind of R&D activities funded by the
Defense Advanced Research Projects Agency, or (more commonly) both
design and price. At this point treating competition as "principally”
concerning either design or price can be quite misleading.

During the demonstration and validation phase, competition
generally focuses on both design and price. The design specification
typically is not yet fixed, and opportunities still exist to trade
performance for price (such tradeoffs may, of course, take place in the
context of what the DoD calls a "design-~to-cost" geal)., Competition
among contyactors may still be achieved by the buyer through the use of
competiiive hardware demonstration programs. The Air Force's
Lightweight Fighter program (prioy to seloction of the F-16A for full
scale dovelopwent) ir an example. V -

Buring the full-scale developuent phase, coaspotition may be
retained through the use of a socond source (as ix the cose of the Army
Uli-60 helicopter). Otherwise, sole-source developmont may be completed
and a second source qualified afver an initial “learning buy." However,
such raintroduction of price cuompetition may be costly for the buyer if
he has not anticipated it in his oviginal acquisition stratogy.

“Yroakouts”® for second-soureing of subsystems and compononts
during production also have oeccurrod, Sometimes to achiave baetter price
or quality and socetimes to eusure an adeguate industrial base.
Although the data are quite imperfect, the doflars comxittod by the

*“In this acquisition strategy, the compotitive acquisition of &

subypstom ur component is managad directly by the Service Project Oifice,

rather than by the prime system contractor.
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Federal Government for such crmpetitive breakouts probably have not
amounted to more than 10 or 1f jerceunt of total procurement funds for
major systems. Of course, the vurime contractor on a major weapon system
may obtain competitive bids from its supcurdciors and suppliers at the
outset of a development program. Duvending on the *vpe of hardware
involved, the prime contractor m.y -sontinue to use price competition for
some portion of his annual purchssze~. The tenc!.,t: to the Government of
maintaining that competitive enviriument vary »{ii o-uaivaclt type and
with the susceptibility of the contract to modifics .o im the course of
the program.

For most acquisition programs, existing . "steu: compgste for the
same mission as that planned for the new weapon syste. Thus. at
various stages during the production or reprocurement p. r:8s,
competitive options exist which do not involve a single a-~nuis:tilon
program, but instead involve product improvement alternatives based upon
existing equipment, Examples include the various versions of the F-4
and B-52 aircraft which survived the competiticn with other aircraft
options. Competition of this sort, however, transcends the charter of
individual program managers. Once hardware development has begun, such
competition can be vigorous only at the level of the Service heads, the
Dob, and the Congress.

The possibility of introducing effective price competition during
the reprocurement phase is dependent on appropriate preparations having
been made early in the program, while o competitive cnvironment still
exists, (The purchase of a Technical Data Package (TDP) will suffice in
some instances; arrangements for tochnical assistance to and
qualification of additional producers will be needed in others.) For
certain electronie ivems, it appears thav the purchase of a TDP during
the development phase and an Invitation-For-Bid (IFB) competition after
the first fow sole-source production runs genoerated substantial unit-
price reductions in the 1960s.'® For such other items as missile
_euidanca and control units, the nacessary and sufficiont conditions for

e offective use of price ecompetition in the reprocuremont phase are
less clear. For systems as complex as airerafi, those conditions are
thenselves complex and wmust be addressed very early in the acquisition
cycle, Fusion-fission, leador-follower, and directed licensing are

%7590 Sec. 111 for details.
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three acquisition strategies which, if implemented appropriately,
provide options for introducing competition in the production phase of
major systems.!! These are complex strategies, however, and we have

little experience in their application to major weapon systems.

This overview of some of the major issues related to competition is
included to provide a framework for the subseqguent discussion of
incentives and disincentives for effectively using competition. It

suggests the fellowing conclusions:

o Formal policy directives support the limited use of
competition, although the exact types of competition, the focus
of spplication, and the benefits expected ave ambiguous.

o Competition may be employed to achieve benefits other tham, or

in addition to, price reductions.
o Numerous opportunities occur throughout the acquisition cycle
for the judicious introaduction and continuation of competition.
o It is difficult to measure the extent to which competition has
actually been employed in weapon acquisition, but many believe
that competition should be used more extensively.

STUDY OBJECTIVES AND APPROACH
The objectiva of this report is to suggest how the DoD might

stimulate wore effective competition in major aequisition programs.
lmpressed by the difficulty expericnced by previous resecarchers in
measuring the extant or the beanefitz of competition in weapon
acquisition, we adopted a different approach: i.e., we attempt to
identify the factors leading to the use o vajection of cowpetition, in

NWieader-follownr and directed licensing are variations on a
plan where one company dovelops aa iisz and thes prevides the teclnieal
assistance necoessary for a second coupany to produce {t, thus establishe
ing a compoetitive posture. In ene versien the developer (lesder) is
paid & fee for the technology transfer sepvice, and in the other version
the doveloper collevts 4 rovalty on sgcorg~source production. PFusion-
fission, a valatively row technigue, roguires two firms to sharve the
development task and then each sots up a full production capability and
coapetes for production lous,

L R
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the belief that such information would yield insights on how to enhance

the use of effective competition. What is sought here is a management

perspective on competition, focusing on management as a decision process
that selects from a variety of acquisition strategies, sometimes

‘ choosing competition, sometimes not. Issues to be addressed include how
i managers view competition, what problems arise, how serious they are,

~ what benefits can be :xpected, and how the effectivencss of competition
“~ can be enhanced.

We undertook a series of interviews with key management personnel

W i

.
<
- .

to learn how they currently perceive the benefits and costs of employing
competition in the various phases of acquisition. Programs in the
sample included aircraft (¥-16, F-18), a helicopter, (AH-64) aud other
systems (Advanced Self-Protection Jammer (ASPJ), M-196 Howitzer). In
addition. extensive review of background work on competition biolstered
the empirical research. The results, howsver, must be taken as

illustrative and tentative. No validation of the intevvieuws was

- Herlt .-dl.:-,v}ufﬁ; I _UTS

undertaken, and the sample of personnel and pregrams was small, Still,
:,S“ ; the results reflect the concerns of an important set of aequisition
participants and provide insights and suggastions for improving the

A
BLBCF o FES

e - effectiveness of competition. These managomont perspectives are

- deseribed in Sec. Il

4 We had planned, ar the begianing of our research, to include a

brief veview of existing quantitative rosearch on the savings achieved

through cogpetitive roprocureuant. The topic has received considerable

‘ attention by ethers during the past decdde, 3o we did aot expect that it

8 would be necessary for us te devote zuch effort so it. One ecoaseguence
of gur interviews and discussions. houever, was the reaiization that key

J
ettt

F ¢ decisionmakers place little confidenee in either the precision or
relevanee of such estiwates of savings. We found grounds for this

e e oon

T8 skepticiss in the useven Guality of the Quantitative work that hias bueen

'; ; ' dore. Analysts vorking on the topie do fnot agree on the exteat of

f b t , savings realized on complored competitive reprocurements, or ever oa how
k- ‘ such savings should bs estimated. And when it (ooes to forecastiag

‘ savings on gontesdlated cokpetitive reproturements, snalysts do not even i

agree among thesselves of whether it can be dode, let zlore oo how ¥o do it.
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This uncertainty seemed io be a critical element in any attempt to
foster the use of effective competition in defense acquisitions., If
realized savings (or losses) on past competitive rsprocurements cannot
be measured with much precision, and the expected benefits (to be
achieved several years hence) on prospective competitive reprocurements
cannot be estimated with any confidence, then the known, near-term costs
and risks of introducing competition may well appear prohibitive, and in
some cases rightly so. We therefore undertook am extensive and critical
review of the quantitative literature on competitive reprocurement; its
implications for the use of competition are described in Sec. IIT.

Finally, in Sec. IV we summarize our results, state our findings,
and offer recommendations on how t> iwmprove the use of competition in

the acquisition of major weapon systems.
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I1I. MANAGEMENT PERSPECTIVES

Acquisition policy-makers at the highest levels of the DoD and the
Services strongly espouse the increased use of competition in system
acquisition. However, whether competition is likely to be implemented
to a greater extent depends, in part, upon hrw closely the anticipated
benefits correlate with the fundamental objectives and perceptions of
the acquisition managers. For example, does competition help a system
to be deploved faster, minimize technical risks, develcy a wider
political base, help acquisition personunel get promoted, ease financial
and administrative problems, or speed the advance of techuology? Do
program participants recognize and have confidence in the benefits of
competition, based on sound evidence?

It is far from obvious that the answeyrs te such guestions
invariably favor the use of competition. Thus, if we want to increase
the effactivenass of competition it may be necessary to jmprove our
anderstanding of how managevs and ether acquisition axecutives perceive
the effects of comperitios and what aections might be zaken to shift
those pereepiidas % 8 direction favoring greatey use of competition,
whore agpropriate.

HETHCDOLAGY

To gain 2 better understanding of what program wasagement perschnel
perceive to boe the advantages and disadvantages of competition, we
¢-wnducted a ssrios of interviews with the Sevvice psople invelved in
designing and carrying out a program acquisition stratogy in their
Program Offices. The persounel in ezab case wore sithor progras
paiagors or deputy program managers, along with key Frogrdam Office
personnel. The prograss, listed w Table §, spaw all Servicas and
fapruseont a variety of systee types. Iatervieweas vwsie ghosen on the
basis of the variety of computitivn eXxpeviences thay represant.

Questions were desijgied to assess the extent 1o which competitiva
was used oa the program, how it wvas saploved, what the circusstances
were, what facters aind pursonac) were iavolved in the decision, dnd what
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Table 1 !

' " PROGRAMS DISCUSSED IN THE INTERVIEWS

Al-64 Helicopter
~ LWF/F-16 Aircraft

HARPOON Missile

s

o Bl et e g PPN o

MAVERICK HMissile

SPARROW Missile

F-18 Aircraft

Advanced Self Protection Jammer (ASBJ)

M-198 Howitzer

the vonsequences of its use were., The questions did not seek
quantitative iunformation, but rather imsights into the difficulties and
advantoges of cmploying competition. Further, the emphasis was on full
systems (although subsysteuws and couwperents were discus=ed) in all
phases of the acquisition eyele.

Yhile the sample is small, the people interviecwed were very
familiar with their own programs, and fraqueontiy had a great daal of
oxperience with weapon system acquisition., Thus, their deseripiions are
sonsiderad reprosentative of widely hold perceptlons regarvding the use
of cozpetition in gequisition progruas.

The intexviows explored four wmain areas:

¢ Exporience with competition-~dexaription of heow and why
coputition was usad, and to what effess.

o lncentives and disinrontives--percsptions of how compesiting
supports or threatens the objectives sid needs of individuals
ih acquasition caiisgedant.

o Current clicate--porceptions of who key figures are in
setting acquisition policy and how effeetive cervain poilicies
have been.
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o Background and context--perceptions on objectives of the
Program Uffice and its position im the acquisition hierarchy,
what support was available, what contracting techniques were
used, and what lessons were considered relevant for future

program managers.

In addition to the Program Office persvnnel, we interviewed persons
involved ir Federal competition policy (OMB, Congress) in order to gain
a higher level, policy-oriented perspective.

Several caveats should be noted. First, the authovrs have wmade na
effort to verify all of the observations. For the purpose cf examining
the perceptions and motivations of acquisition participants, such
verification was unnecessary. A mistaken belief in the disadvantages of
competition cam be a very effective barrier to its use.

Another caveat is that the vieuws reported here were exgressed by at
least one of the top-level Program Qffice personrel interviecwed, but not

slecessarily by all. It is unlikely that all would agree with all of the

views, but wost were expressed more than once. Further, sikce mast
decisions invelved a balancing of perceived advantages and
disadvantages, instances were found where similar applications of
competition were viowed in conflieting terms by different mdnagers.
Thus, the ebjeative of the work was to develop & cumulative impression
of the managers' problams, recoguizing that internal inconsistencies are
bound to eecur, _

The followiag discugsion of the perceived disadvauntages of
competition way appear to draw & discal pieture of its effects. This
results from & feecus on the ﬁégaﬁive effects, prompted by our interest
ii the perevived disincentives for competition. MNost of those
interviewed favered the use of cogpetition, albeit wvith discrevion and
saveful planning. Thus, the following di=eussion should not be
intovpreted as 4 eritigue of cospetition, but ¥ather 48 dh dn overview

)
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) ' The barriers to competition, as perceived by sonior progran
. . acquisition personnel, may be summarized under threc headings:
-3 1
i
; 1. Additional vime and wonay needed.
‘; Extra wanagement complexity and effurt required.
4 Few near~teys benefits and incontives expected with high
~

confideuce.

Eacit of these barviers, or disincentives, is discussed separately below.
Throughout the discussion an attempt will be made to disviuguish among o
different problems that arise during different phascs of the acquisition -
cycle.

Time_and oney : o
At alwost ¢very phase in the acquisition cycle, and for almesy

ey mﬁl.a.m‘,t_i i .......xt‘ PRSI &

qgvery kind of competition, gdditionsl current=-year investment is

{ .

K required over and abave what would be necgssesarv fir g sele-source award.
: Buriag the planning phdse suehk funds are relatively small in absoluge

i cerms, although large in compariven to the overall funds avsilable in

that budger category. Hore fumportant is the fzot that competition
during the concept fermulatios and snalywis phase iy g well-epuablisned
tradition, so that funding for ﬁukéiﬁie sourees is redatively easy fer 4
wandager to ohtaif. _

When the progris soves 6 the full-sedls harduare development
phise, the wagaitude of the runding yequived €y ¢ secand, evmputitive
source becowes large in both eslative and sbeolute teree. Furtheraore,
. wbile geseral statements supporting cospetitica vecur &t every level im
: | the dofease sstablishaent, this doss uot woaa that eweryoas Coaderacd

with & partitulat prOgfay @i&l be wvilling to put up the oasey Yor
cospetition. When the fundisg eguired €o sSupgort o sccoad. coupetitive

sofEe foiachos the level of tuas oF huadreds of willions of dollars.,
srikorization will Have tO come fyow higher up the chain 6f Coumiad.
This meass that usay people will have o be “:5ld” ¢a the compstitive

éction. A% every level in the ciganization theie will be soue who ade
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sympathetic to the request for funds, but others will see themselves as
competing for the same funds. Some groups will tend to underestimate
the difficulty of developing a particular system or have an interest in
fielding it very quickly, and thus will resist competition during full-
scale development as a waste of time and money. The situation is even
more complex in multi-service programs where all the Services must agree
to put up the extra money.

When substantial amounts of money are involved, the DoD and the
Congress must be sold on the competitionr as well. When there is no
great pressure for competition and when other acquisition initiatives
are being emphasized, those agencies can be difficult to convince.
Congress tends to dislike programs with heavy front-end cost, and other
less obvious political problems sometimes intrude.! Also, funding
requests are reviewed by four different Congressional committees which
do not automatically coordinate their decisions, so each must be

persuaded separately. It is not unusual for one committee to support a

Lot
ISP~ 1 ¥

competition and another to delete the funds for it.
Further, once funding for a competition is approved, there is no

guarantee that the funding will be maintained. ioney for competitive

e 2,

development programs is a prime target in a budget squeeze. Lven if
high-level support for competition is gained when the funding is first-

made available, there is no guarantee that the support will continue.

s

K
PRSOE 2 s U S,

In the Services and in the DoD there are frequent changes in top-lovel

Py

personnel, and when new people take over they often change priorities.

Written policv supporting competition remains fairly comsistent, tut

interest in competition changes with personnel. The result is that it

can be difficult to maintain all the funding necessary to couduct &

L A

A

comprtitive development program.

Gompetition can slow the program because of the time involvad in
testing and source selection ox in qualifying a sccond contractor.
Schedules can also lengthen because of the increased program comploxity

T"See Michael D. Rich, Gempotition in the Aequisition of Major
Weapon Systems: Logislative Perspectives, R-2058-PR. The Rand Corpora-
tion, November 1976
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and increased bureaucratic involvement? caused by competition.

Because program costs tend to increase faster than general
inflation, increased program length risks increasing cost. The risk of
increased program length is itseif a disincentive to competition because
there is usually a strong desire to deploy the system as rapidly as
possible.

During the production phase the funding required to qualify a
second, competitive source appears to pose less of a problem, at least
for less complex systems or components. Perhaps this is because by the
time the program is in production all major conceptual issues have long
since been resolved, and attention is more easily focused on the task of
efficiently producing the system. Furthermore, there is some belief
that clear evidence of financial benefit exists for competitive

reprocurement (but see Sec. III of this repurt).

Extra Management Effort

A commonly mentioned praoblem with competition is that it increases
the workload of the Project Offize. This extra work stems from two
sources, First, if a competition is to be beneficial, considerable
planning for the competitive steps is necessary. The request for
proposal (RFP) must be prepared and the source selection process must be

. dusigned. The Program Office must comply with certain regulations

designed to ensure she fairness of the competitien. This involves
special sacurity to deal with “comperition seasitive" material, special
reports, asc. It also introduces the possivility of lawsuits, disputes,

FConvontienal managewent practices followod by moss Program Of«
ficos do not saem to exploit the yatential advantages of dusign or priee
competition. Evan wheve true competition exises, and the compating

firms have adequate incentives to perfore at their highest possible lev-

ol of eapability, the Program Offices tend to “manage” vach eentractor
as if iv wera a sole source. The oveasional exeeption to this rule

(.8 g, the prototype phase &f the Lightwaight Fighter Progran) have
demonstrated that deamstically austere senagemenc practices can be sues
cossfully used by the Serviee Program 0ffice undey “ose eircumstanevs.
Adoption and general secaptance of managesent practices more suitable
tor dual-source developaont or production wonld tend to eliminate wome
ef the arguzents voiced by Progeam Office personnel against use of coa-
petition,

)
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and charges of unfairness by coutractors who lose, so the source

[ S ;_____.___.._1' =

selection must be carried out in a way which not only chooses the best

design, but also raises a minimum number of questions about fairmess.

That is not an easy task, particularly because little information or
guidance can be drawn from the experience of other programs. 'Lessons

learned” reports from other programs are rarely very useful. For the
p prog ¥

most part, the program manager must base his plamning solely on his own

experience. Some program managers nced no more, but in other cases lack

e

B bl I B at

of information complicdtes planning.

-
-

If awards are grai... to more than one contractor, each additional
contractor that the Program Of{fice must deal with usually moans more
work, This is especially true when cost-type contracts are involved and
the Program Office must monitor the costs of sach contractor.

Competition during the production phase introduces managewment

ot e At e L A il TS e B 7

complications of its own. Qualifying a second producer after praduction

ey

RS A M

has begun can be a major effort. [t is Jifficult and expensive to get a
good techaical data package (TDP) for the second contractor to use in
starting production, and aven wore difficult to persuade the first
preducer to pass aleng te a competitor the benefits of his wmanufacturing
i experieunce., The program manager ean choose to develop his own TDP, but
for major programs this is alwost impessible. Not all the Services have
the in-house capability to develop a4 TDP, and witheut this it is.
difficuls to judgoe the adequacy of a YDP. Even with a goud TDP, it
frequently takes a major eoffort by the Program Qffice to halp the sucend '
sourece through all its tochnical problews and into production. In some

cases, the second source never suceveds in producing & usable produet.
But oven in those eages, the pressure on the first contractor may still
wake the effert worthwhile.?

Fyechiar, the Progras Office oust work with both contractoys on such - -
things 8% qualicy contrel and coniiguration managemens. It is generally
difficult to ot Etwo cOntractors to produce Systoms and cosponents with

¥ See the dizzussicn of SRAY misxile wotor eaze froduction iv
Bawsbusch, et si, Aprendixes to thy Report on the Peacotise Adeguacy of

the lawer Tierx of the ucfense Ia&uxts;ak Ea%e ?asv 51ud5@s of naior

bvstn@s R-218G/2-aF, The Kand Corpofaliun, Noveeber 1977,
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interchangeable parts. If they do not do so, the Program Office faces

additional problems in spare parts procurement. Further, each

additional production line means an additional set of non-recurring

costs whenever there is an engineering change. Finally, if two

—— et e L

pruduction lines are created, the program manager must decide how hard

PR

.

to push each contractor in order to ensure the benefits of competition.

Hoeau o

If he pushes too hard, he runs the risk of driving one of the

-

) e contractors out of theé pregram. and then he is back in a sole source

J-

environment after all the work and expense of qualifying two

e

contractors.
So, one factor in program managers' reluctance to introduce

competition is the perception that it will make management of their

B M et

program more difficult amd increase their workload. S§ince very few

ot
el Moa

program managers believe thev have enough well-qualified people to cover
the work of monitoring one source, they are reluctant to take on even
wore work or to complicate matters. (International programs such as the
F=16 add arother dimension of compiication, pnot considered here.)

It should be noted that undey special cirvcumstances competition cau

O PPN - - A N

reduce the managewent workload of & Program Office. If a development
program is fixed price, and the prime contractov is obligated only to a
"bost effort," then the program manager can adept a largely "hands off"
panagenent style, with compotition substitucing for a hast of

—

conventional Program Office managesmant contrels over the centractors.

Howevar, this dcquisition form is rarely ussd, the Services preferriag é
. to retain cansiderabhle control over coutruetse zstions ever with the

-1y - actendant managesent workload. Another possibility is fer the prime
-?35 , contractor €o act as the agont for vhe Govegnament in eég&niaiﬁg

WA T P e

af? ;f‘f e compatition for stipulated subsystems or components, thus relieviag the
R 2 ' Progeanm Office of wout of the burden of managing compatition.

K~ ¥ The major probles with having the Progras Office manage such

{i ;:; R jower=tior competitions is vhat they are heavily reguiated. The Prograw
- -fﬁ ' Office 15 ot 48 free to deal vith suppliers s the prime cuntractoy

'%_ o _ vould be, énd cannot Le as “rutkluss" in getting the best deal, In

| ' addition, the regulations can slow down the preject and incresse costs,
as well as ferce the Progrim Office to deal with suppliers who dre

B ¥
.
A i .
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qualified according to the criteria, but are known to be not very
capable. Also, some suppliers will not take part in a Government-
conducted competition because they do not like dealing with the
bureaucracy and the associated red tape.

Once a formal competition begins, the entire program is governed by
regulations that do not apply in cther forms of acquisition. This
results in a reduction in management flexibility for the program
manager. For example, the regulations can result in a competitive award
to a prime contractor that the program minager believes will not produce
a technically adequate product. The award criteria may not always
screen out a technically deficient competitor. But in the absence of a
formal competition, the program manager would have more authority in
contractor selection. He may suspect, for example, that the firm is

"buying-in" by bidding lower than its technical and economic resources

rezasenably justify, and is hoping to get increased funding through later

contract modifications and follow-ons. Or, he may have enough
experience with or information about the firm to justify doubts #bout
its qualifications. The other source of constraint is that any act that
affects one prime contractor must be reflected in treatment of all other
contractoxs as well. Thus, the progrdm manager occasionally finds
himself having to operate in what he views as a non-optimal fashion.

Lack of High-Confidence Noar-Torm Henefits

Disincontives of the sort described above tend to limit a manager's
enthusiasm for intrvoducing cempetition in his projeet. What positive
incontives oxist te counterbalance the negative ones? Apart from
exhortations in policy documants and the conventional wisdom that
competition is good for overyone, there are faw direct incentives for
introducing compotitive practices. A program manager is unlikely to be
rewardad aworely for introuucaing compotition. Real cost raductions are
difficult to prove and, in rocent experience, are likely to bo masked by
inflation. Moreover, given 8 typical tenure of only about three yeaus,
a program manager is anlikely to be around tw recaive the credit for awy
bunierits that finally acerue. The costs of competition are shori-term
and clear, while the benefits arve long-term and uncortain. The
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incentive structure is more likely to motivate the program mariager to
look for strategies that return short-term benefits,

Also, in many cases competition is seen as impractical. There may
be tew gqualified contractors to participate in a competition and many of
those may not wish to compete. Contractors often find that the
uncertainties about how a competition will come out and about the
criteria to be used in the source selection are sufficient to deter them
from entering a competition. Qualifying a second source can be seen as
impractical because the production run is too small, the tooling for the
second production line is too expensive, or the design is too complex to
be transferable. In the case of components, there simply may not be
enough woney involved to justify the cost of funding another source.

One commonly expressed view on competition is that the potential
benefits are difficult to achieve because of the way acquisition is
currently conducted. During a development-phase competition the major
problems are perceived to be the too-early termination of the
competition. One school holds that the ideal way to conduct a
competitive development would be to keep two contractors in the program
until the design is set and all decisions about the production schedule
have been made. This would allow the Program Office to negotiate
contracts with fairly firm prices and with production options that keep
the prices fairly stable through the production run. It also would
maintain the price benefits of thu competition after the competition has
ended. Further, it would help to set the design while competitive
pressure still could be focused on the contractors, thus encouraging
their bost dosign offorts.

But that is not the way competitions tend to be conductad. Often
the competition onds before the risks are resolved and the production
contracts are fully set, with major desigh changes (and their associated
cost inercasas) still to be expected. The price benefits expected from
the coumpotition may thus be lost. 1If design changes are wmade after
compatition has onded, either to deal with residual rochnical probloms
or to add capabiliries, then any contracts will have to be renegotiated
in & sole source envirvoument. Primg contractors and sub-contractors
will bo less willing to accept low pricos in a sole source enviroument

than in 8 compatitive environment.
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OVERVIEW

Thus far, this section has been devoted to a review of problems and
disincentives regarding the use of competition in the acquisition of .
major weapon systems. At this point we turn to a somewhat more
speculative attempt to synthesize that information and put it into a
broader context so that we can interpret it and suggest some remedies.
Because of limited and incomplete information the following ideas must
be characterized as hypotheses rather than conclusions.

We first observe that managers seem quite willing to employ
competition among firms prior to the beginning of full-scale
development, but generally are reluctant to establish price competition
during production. The reasons seem rather obvious: each is the path of
least resistance. The idea of receiving proposals and bids on a new
item from multiple competitors is firmly and deeply engrained in our
institutions, and it is relatively inexpensive. Despite all the work
involved in preparing bid packages and performing source selections, it
is prohably easier than obtaining approval for sole-source negotiations,
and that becomes more and more true as the size of the project
increases, Necte that we are here talking about competition before the
beginning of full-scale development, where the selection criteria
invelve some subtle blend of design concept, perceptions of risk, and
estimates of system performance, delivery schedule, and cost. While the
formal source selection board will usually establish relative weights
for those and other criteria, the final selection is actually performed
by a few senior officials and is based on a highly intuitive blend of
such factors. Although the benofits are not easily measured, most
managers are comfortable with this process and are convinced that such
competition produces a "better' product because it encourages each
competitor to use his best people and to work very hard.

In contrast, consider price competition during the procurement
phase. Hore the problems and disincentives described earlier lcom
rolatively large; the introduction of competition may significantly
complicate program managemoent tasks in a variety of ways. These

i -

[ U —




%
[P ——

— e 2

o

BT

B
Y/

=
. ‘, ”

®
‘ poe S
RNV o L

G

1"

il .

A

X

R 3

LRV 2O

i

-23-

bureaucratic problems can be extremely subtle and complex, and the
 present study has been able to barely scratch the surface. We are
persuaded, however, that such problems play a significant role in the
extent and success of competition in weapon acquisition and that they
deserve more careful analyisis.
These institutional disincentives are compounded by the fact that
managers have cause to be genuinely skeptical about the payeffs to be

obtained. This skepticism takes three forms:

o Doubts as to the evidence that any significant savings were in
fact obtained when price competition was introduced in previous
reprocurement actions.

o Even if there is some evidence that savings were achievad in
the past, doubts as to the likelihood that savings =sn be
achieved "now" if price competition is introduced for the
particular procurement action being considered. In other
words, skepticism about the guidance available for identifying
those procurements for which competition is likely to yield
significant net dollar savings. The more sophisticataed the
executive~-the more he recognizes both the costs of introducing
competition and the significance of discounting--the more
skeptical he is likely to be,

o Even where savings or other benefits seem achievable, the
prograim manager often doubts that the proposal for competition
can be sustained through the many layers of the management
structure, especially because the required front-end funding

may be competing with another program's very survival.

If this broad hypothesis is true (and we believe the evidence

supports it), then two implicatlons are clear:

1. Little or no additional incentive is needed to encourage active
competition during the concept formulation and the

demonstration and validation phases of a new weapon system.
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Managers would have stronger incentives to empiocy price
competition during the procurement phase (together with the
necessary investment during hardware development and testing)
if they had (a) evidence that it will in fact yield net savings
(after accounting for all costs), (b) practical guidance on how :

to select promising candidates for price competition and how to

structure an acquisition strategy to best achieve expected

savings, and (c) active support for the front-end funding of
competitive actions within the budgetary process. Provided

with such information and support, managers may find price~

competitive procurements more attractive. Without such
infornation, the more venturesome managers may try to introduce
competition when their intuition and judgment suggest it might
pay off, but cautious managers may find the obstacles

insuperable.
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1II. PRICE COMPETITION DURING REPRUCUREMENT

One of the disincentives to the use of competition in the
development phase is that the costs are near-term and tangible, while
the benefits are long-term and difficult to identify or measure, It is
the mixture of design and price competi.ion, characteristic of
competitive developuwent, that makes it so difficult to identify and
measure benefits. To measuye the benefits of competitive development

involves comparing the price and the quality or performance of the

winning system with the price and the quality or perforumance of the
system that would have gome into production had there been no '
competition. It is gifficult enough, as the rvesearch reviewed in this
secltion demopstrates, to make a quantitative comparison on price alone;
if quality and performauece are also to be taken inte account, the basis
for comparison will be largely qualitative and possibly quite
subjective.

If competition is introduced in the production phase, costs are
again near-ters and tangible, while benefits are in the future. But tho
future benefits are--or at least should be=--sogewhat easier to identify
and measure because competitive production is usually price-competitive.
[f price compoetition is intraduced afier there has been sufficient scle~
source preduction to establish a learning curve,! then any difference
between the post-competition price and the antieipatud sole-source price
for the same quantitios can reasonably be attributed to cempetition,
assuming that other aspeets of the progras remain roasonably constant
or that theiy effects on price can be estimated. This is an icportant
assumption and one that does not always accord with the realities of
cogpetitive procuresant.

V'R Tearnine curve is 4 geaphieal represe stion of the relation-
ship botveen the cost of producing dn extra Ynit and the eumuistive
guantity alreudy prodused. Such curves usually have a negative slope:
i.e., the cost of producing, say. the J00tk ftes §s Jexs than the cest
of producing the 100th item. Learning curves are usuwally graphed on &
log-log grid because in logarithmic form the cutve cah be represented as
a stradght line.
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Competition is sometimes introduced in the production phase for
reasons having nothing to do with price; the decision te reprocure a
system competitively may be motivated by s desire to improve performance
or contractor responsiveness, viz. the Sparrow AIM-7F.% Even when the
primary motive for turning to competitive reprocurement is an interest
in lowering prices paid by the Government buyer, the introduction of
competition can affect things other than price. In particular, the
change from sole-source to competitive reprocurement may affect both the
delivery schedule and the performance or quality of the items delivered.

Quality and delivery schedule are critical to system effectiveness,
although analysts making cost comparisons between alternative system
procuvements have usually assumed that each procurement provided the
samé or very nearly the same item at the same or very nearly the same
time. Tae real world is seldom that neat. In principle it is possible
to adjust savings estimates to reflect differences in quality and
delivary schedule; in practice, however, it is very difficult. The
problems are similar to those involved im evaluating the benefits of
dovelopmant competitiom,

Thus, while there are opportunities to megsure the benefits of
competition in the production phase, these opportunities are, for the
mwost part. Jimived te measuring the dollar benefits of competition
in the repregcurement phasa. These effocts are tho most quantifiable of
all the effects of compotition, nevertheless, it is not a simple task to
arvelop reliable ostimates of these effects.

The need te prediet the priev reductions attainable from
compet ition derives from the fact that (for other than off-the-shelf
items) there usually are substantial addicvional costs cssociated with
inteaducing aédditional preducers. These anclude the cests of
transferfing production technology: the costs of Technical Data Packages

(THPs}. technieal assistance, learning buys, and, not tnfrequuntiy,
subsequent elaims agasnst the Government for faulty TOPs or other
inadeguacies in the technelogy transfer process. These vechnolegy
- kranster costs are uwsually borpe by the Government. Additional start-up

T Sue Daly, Gatus, and Schuttinga (1DA?9). App. B.
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costs are often, but not always,? incurred by the Government buyer
when 2 given quantity of an item is produced by more than cne firm.
These additional start- o costs include the duplication of tocling,
overhead costs, and work-force learning.*

There also are added internal costs to the Government in conducting
the competitive selection process (advertising, briefings, evaluating
bids, etc.) and in managing a competitive production eavironment. It
may sound contradictory to speak of "managing" a competitive production
environment, given that one of the purported advantages of fixed-price
competitive awards is the reduction of DoD's need to monitor costs
incurred during the production process. While costs and the correct
application of profit weights to various factors of production need nct
be monitored, Program Offices handling a competitive reprocurement may
nevertheless discover--to ctheir chagrin--other managerial tasks needing
attention. These include second producers that default on their
contracts without ever delivering ap item, as happored twice, for
example, during the Army's attempt to reprocure the PP-4763/GRC power
supply competitively [APRO78, pp. 56-538]. Managerial problems slseo
include companies which, after winning & competitive award, fail to
deliver on schedule and subsequently blame the Government buyer both for
the delays in the delivery schedule and company losses en the contract,
For example, in the case of the PRC-77 radio set, 4 company submitted a
claim for $10,721,728 alloging "increased costs for everything frow
specific dosign defacts to lost profits due te the Mexican Peso
dovaluation in September 1976" [APRO78, p. 40). Thus the managerial

greater than the quantity per wmonth procuved under the original sole-

ot source contract so that 4 seeond produstien line would have to be set up

anyway, then most of these additional start-up coxts would have to be
incurred with or without the intvoduetion of competition and should net
be debited from the savings attributable to evapetition.

* The effect of work-force ledrning, and other factors reflectaed
in learning curves, or price veductions attainable froa caspetitive
roprocurement has received considerable attention. In f4ct, as we poiat
out later, reliance an productlion-cost lesruing eurve theory as a key
explanatory model when oxamining compotitive reprocuremeliit appudrs to
ave been exeessiva. Rather thin the thaeory explaining the findings;
more often than not, the findings contradiet the theovy.
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burden experienced by a Program Office is not always eased a5 a result
of having reprocured an item competitively.

For competition to have a net dollar payoff, the sum of all these
costs must (at least) be offset by price reductions induced by the
competitive process. It is not enough simply to have faith that the
competitive process will lower prices oy some amount. A forecast of
that amount is neecded in order to judge whether gross savings ave likely

to be sufficiently greater than the costs of opening additional sources

of supply to justify both the costs and the risks (of performance problems

and delayed delivery) associated with competitive reprocurecmeant.

I this section we (a) review the rfindings and conclusions reported
in past studies of cowpetitive reprocurement, focusiug on work done for
or within Dol in the 197Q0s; (b) examine some cf the problems involved in
estimating the dollar benefits realized from competitive repracurement
in the past and in predicting the price reduciiens that might be
attained from the use of competitive reprocurement sirategies under
varying conditions in the future; and (¢) discuss some of the
;mpilications of these fiandings and problems.

ke focus most of gur attention on fouy relatively comprehensive
studies dene for or within DoD: a 1972 study by the U.§. Avay
Electronies Coemand (ECOMZI2}), a 1974 study by the Institute far Defense
Analyses (IDA?4), a 1978 stuay by the U.8. Army Procurement F-osearch
Office (APRO?8), and a second, wore recent (1979) study by the Instituse
for Defense Analyses (IDAI9).

THE FOUR KEY STUDIES: ECON72, IDA74. APRO?S, and [DA79

fam e s_ayviv 154

Quantitative researveh in the 1970s concentrated on severdl dizxtinet
tarks., One is g statistical task whieh involves develeping @ model to
prediet price chahges atiributdble to cowpetitien. EUOGMTZI wan
interveted only in this predictive task, the three sore refent studies
tackled other taxks as well., Chief among those other tasks in eur
cpinion==although not necessarily in the epinion of the authors whose
wofk w¢ review==is what we shall refer te as the accounting task. The

secounting task concerns itself with "the bottue line:™ whot is the
g
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appropriately discounted net dollar payoff® fiom an investamcat made to
igtroduce competition in the reprocuvement phase?

Only APRO7S and IDA79 addressed the accounting task explicitly.
APRO78 emphasized the importance of including the costs incuryed by the
Government buyer before, during, and after the intrvaduction of
conpetitive reprocurement, i.e., the importaunce of examining net vather
than gross savings. IDA79, on the other hand, emphasized the importance
of discounting, 1.e., ¢f taking inte account the time value of woney by
estimating the ncn preient value of andfor the iuternal rate of return
from investments made to introduce competition during reprocurement.®

We introduce esch study by describing its objectives, the

'? of competitively reprocured items asnalyzed, and the key

'sample
findings aud conclusions related to price comgac;tion iu the

reprocurement ghase.

Tue First Study. ECOMTZ .

This study by the Cest Analysis Division of the ¥ oM Comptreller's
Office set out “to determine if & prediective model oy methodology could .
be establirhed"[p. i] to forescast uniteprice redustions £rom cospetitive

Yeprocurement .
The BECOMZ2 analvsts, liaiting their se&:eh to electronic iteas

adnaged by ECOM, were able to find prive dats in 22 instances of

campetitive reprocuredent. They found dats ou guaaticies, ledd times,

Y The savings that ¥ ;3% irem cowpetition 4deErue ever time.
SOMEE iBes WIPY Years Es@@t 4 froam the investmen¥. Heaee, disconnting e
et dallars is needad to indigcie the true scoaoric coassquencass of the
ibvestuent.

¢ 6n da‘eagrt,ﬁg. net pressat value, gnd interesl ¢ates of ve-
turn, see Tisker (1970), pp. 237 ot seq.; Hirshleirer (19%58): MeKean
{l@:%); and S%ish&@ £1976).

' The word 'sdeple” is enelesed ia sitgle quotes thfﬁtgﬁﬁht 153
signal that thesw afe not samples im 3 f zﬁan stakistigal sense. This
wedns that 8 48 difffeult %o pake ifader ereness GROUE BEhET eompetitive
Feprosufenents from the reeulis obtained by daalyzifig these potsutially
ﬁ&ﬁ’feﬁiéﬁaﬁﬁaﬁiVe fastargss of competitive 2¢BYOELTERSRE .

Throughout this seetion, we alss dtgﬁxmgutsh stweent the ‘sawples’
used for statistical dnalyses aud the exivtimg 4dats basw. Each sxudy
coilected dats oo (Qens vivich weve nv¥, fot ote tedsdh er avothker, ias
cludsd in ity "sample " Sueh itoeas ave $5met Jucs picked up by 3 subses
guent study aad intluded im its "sasple.’ See, for insteace, Table 2.
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and delivery schedules-~the predictor variables of interest to ECOM72-«
for ouly 13 of the 22 cases., Table 2 lists these 22 items, along with
their solé-source and post-competition unit-prices, and indicates which
of the items were used in the ECOM72 'sample' and which have been used
in subsequent 'samples.' These items first entered production between FY
1958 and FY 1967. )

ECOM72 looked a4t unit-price reductions on, in almost every case,

the first competitive buy. All ECOM72 first buys were buy-outs.®

The reported arithmetdic mean of unit-price reductions, not adjusted for

inflation or learning effects,® was 54 percent on the data base of

22 items, with a standard deviation of 15 .and a range from 12 to 78 percent,
“On the ‘sanple' of 13 items used in ECOM72's attempt to develop a

"predictive model or methodology,™

a4 mean unit-price reduction of 53
percent is reported. ECOM72 reported unit-price reductions on
individual items only for this subset of 13; Table 3 ranks these items
by unit-price reduction.

The ECOM72 analysts used multiplzs regression in thair attempt to
develop a model that would predicc unit-price reductioms. They used
three ratios as predictor variables: competitive lead time ove. scle-
source lead time, competitive quantity over sole-source quantity, and
competitive delivery -ate (quantity per month) over sole-source delivery
rate. They concluded that none of the regression equatjons exam;ned
were good candidates for a predictive wodel, and that

To further pursue the attempts of -finding more significant
causal relationships among lcad time, quantity, and delivery
by regression techniques appears futile. It can almost be
concluded that the desired relationsh:p is severely clouded by
the other variables that would be difficult to quantify. Also,

® We use the term "buy-out" teo refer to awards that g0 to one
producer, i.e., to distinguish from & split<buy. The torm "winnar»
take-all" will be used to refer to a buy-out that is intonded to .ncku&& :
all future quantities of the item,

? IDA79 derived learning curves from prices on those BECOM?Z {toss
where there were at least two sole-source buys and found the cupvos to
be so shallow that adjustment for sole-source Iearuiag has lintla of fost
on mean urit-price reduction. [p. 52}

Soptin

| = s ek e o




Rl e o DU SRS H s

|
|
| -31-
|
g
! Table 2
? ITEMS IN THE ECOM72 DATA BASE BY UNIT PRICES AND USE IN SAMPLES
X
! | ISole~Source | Post-
) | Used in Which 'Sample'? |Unit Price | Competi-
i Items in the ECOM72 | |Used hy | tion Unit
3y Data | |ECOM72(a) | Price(b)
~ |ECOM72| IDA74 | APRO78 | IDA79| i
{ | | l | | (then-year §$)
Ny | | | I |
Ty 1. AN/ARC-54 Airborne
; , Radio Set X X 5620. 1381.
i 2. Squad Radio: AN/PRT-4 X X 290. (¢) 170.
A AN/PRR-9
¥ 3. TD-352 Multiplexer X X 9330. 3653
“w 4. TR-202 Radio Combiner X X 4710. 1717
?i 5. TD-204 Cable Combiner x X 495Y. 1655
! 6. TD-660 Multiplexer b X 7931. 3234
3 7. MD-522A/GRC Modulator
o Demodulator X X N 2960. . 1275,
K &. AN/ARC-131 Radio X 2975. 2132,
g 8, AN/UPM-98 Test Set x X 9130.  §150.
. 10. PP-4763/GRC x 1095. 561,
¥ 11. MK-980/PPS-5 X x 10658. 3718.
X 12.  AN/&PM-123 Test Set X x £350. 2078,
¢ 13.  AN/GRC-103 Radie Set X X 26404, 995,
i 14, AN/GRC-106 Radio Set X X 15137, 6897,
S 15. AN/PRC-77 Radio Set X X X 937, .7 487,
16. AN/PRC-25 2157. 843,
17, TD-206/G 440, 190,
;Y ) 16,  AN/FiR-9 (d) (d)
. ©19.. §-250/G Shelter X 3626, 1827,
P - 200 AN/FYC-8X 12630. 7110,
21. GQV-1546 Signal Converter x X X 3546, 1440,
22, ANFASK~G3 x 2055. 1500.

SOURCES: ECOM7I, pp. 7+6, Apps. 1 and III; IDAZG, p. H-3, APRO7S,
p. 68 IDATY, pp. A&, '

{a) Sole-source prices used by BCOMZE are not sdjusted for lauarning
affects. Nor are they aluays the prices from the last svie-seurce buy
before competirion, :

(b)Y For fvewy used in the ECOMT2 'sample,’ post-compotition pricos
ropuyted oy ECOMZ2 on p. A-] are usad. Foy cther itess, the price or
average of priees rvoportad on pp. €1 to C«4 are used.

{¢) The avarage of the two solo-source prices whick ECON?2 sndicases
wero usad {p. €-1) is Z8o.

(d) Not available.
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g4 .o 1
I - . ;) i ITEMS IN THE ECOM72 SAMPLE WITH UNIT PRICE
AR - ! ON FIRST COMPETITIVE AWARD, ORDERED BY UNIT-PRICE REDIUCTION ‘ ‘
. ! ' . -
; " ,\i: :
N Unit-Price Reduction |
.’,3_ .‘i (not adjusted for Unit-Price,
N R ) inflation ar sole-  First Compet-
ph Item - "source learning) itive Buy -
- § (percent) (then-year $)
o H ~
. T \
o T 1. AN/ARC-5& Airborne Radio Set  °=  75. 1381.
' R 2. AN/APM-123 Test Set 67. . 2078, |
'$ 3. - MK-980/PPS~-5 - 65, 3718. E
: e 4. (CV-1548 - 59 14640,
S 5. AN/GRC-103 Radig. Set 59. 9995, !
S, 6. PP~4763()/GRC 58, 461. ;‘
‘; 7. MD-522A/GRG 57. 1275. -'
AT 8. AN/GRC-106 Radio Set 54, 6897 .
_ -i 'é © 9. 8-25C Shelter 52. 1827,
3 2 N 10. AN/PRC-77 Radio Set 48. 487. o
b : ;; : 11, AN/UPM-98() 44, 5150.
o A 2. Squad Radio: AN/PRT-4
SR AN/PRR~-9 41, 170.
R s 13. SNZASN=4G3() 12, 1800, :
| T ‘ Avithmetic Mean = 53,
o SOURCE: ECOM?Z, pp. 7-8, Apps. 1 and II1. g
Q?
S
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4




o E A [T R G PP L S s

N -33-

- the number of . . . items making the transition from sole-source
to competition each year is small, and to accumulate a large

. - enough sample to provide sufficient degrees of freedom if the

_ variable list were expanded would span many years. [p. 22]

The sole objective of this study was to determine if a predictive model
T could be developed. Having decided that it would be very difficult, if
not impossible, to develop such a model, the authors state in their

closing paragraph:

The only conclusions that can be drawn from this study are
that unit price is substantially reduced by ccmpetition--
possibly more than was thought--and that the difficulties that
might be voiced and thought to exist when dealing with the
problems encountered by the new awardee are well worth the ef-
fort in dollars saved. Also, use of the 25-30% reduction for
planning purposes appears very conservative. Larger reduc- :
tions for systems cunsisting of a4 good mix of major items :
could approach 40-50% with some degree of confidence since

very few occurrences were noted below this range. [p. 24]
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The Secund Study: IDA74

o~ p

This study by Zusman et al. was conducted for the Advanced Reseach |

1 Projects Agency (ARPA). It included three tasks, ounly cne of which 3

concerns us here: an examinstion of competitive reprocurement "to measure :
quantitatively the effec® of cowpetition on selling price." [p. 45}

" The IDA74 team contaeted 22 p-incipal agencies within DoD, and 47 i

' divisions or offiros within those agencies, in their search for cata--a

search that turned up usable data on only 19 itoms.?® The criteria for !

inclusion of an itom in the IDA74 'sample' ware not overly dumanding:

L s “retrigvable price (not cost) data," ™

at least two solae-source
production awards, "at least ono competitive award," aud a “unit eest
of at least $1000." While thore are only 19 havdware itoms in the IDAYS

‘sample,’ tha authors usad 20 instances of competitive reprocurument in

I
}
:

¢

thoir walysis. They used the Bullpup twice: as a competitive split-buy
won by Martin and as a winnoretake-all awaxd won by Haxson (See Table &)

YWThis search is described in 1DA7G's App. G.
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Table &

ITEMS IN THE IDA74 SAMPLE WITH UNIT PRICE
ON FIRST COMPETITIVE AWARD, ORDERED BY UNIT-PRICE REDUCTION

Unit-Price Unit-Price, First
Item Reduction Competitive Buy(a)
(percent) (1970 dollars)
1. MD-522 Modulator-Demodulator 60.3 1275.
2. TD-352 Multiplexer 57.8 4291,
3. Aerno 60-6402 57.0 3030.
4. C(V-1548 Signal Converter 53.7 1503.
5. MK-48 Warhead 53.2 5087.
6. TD-202 Radio Combiner 52.5 1741,
7. TD-204 Cable Combiner 50.2 1877.
8. TOW Missile 48.1 1999,
9. Bullpup (Maxson) 45.8 1474,
10. Talos Guidance and Control 42,3 87636,
11. MK-48 Electric Assembly 37.5 6027.
12. USM-181 Telephone Test Set 36.0 422.
13. APX-72 Airborne Transponder 32.6 1653.
14. FGC-20 Teletype Set 32.0 1308.
15. TD-660 Multiplexer 30.2(b) 3524,
16. SPA-25 Radar Indicator 21.3 6819,
17. Bullpup (Martin) 13.8(b) 3725.
18, Hawk Metal Motor Parts 6.4 1014,
19. Rockeye Cluster Bomb 5.3 1641.
0. Shillelagh Missile 0.2 3041,

Arvithmotic Mean = 36.8

SOURCE: IDA?4, Table 10, p. 56 and Table H-0, p. H-3.
(a) More or less the first compotitive buy, see toxt.
(b) Last digit not clear in our copy of IDAZS.

o
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These 20 instances include six items from the ECOM72 data base, two
of which were used in ECOM72's regression analysis. Most of the items
in IDA74's 'sample' were procured by the Army.

IDA74 examined unit-price reductions on the first competitive buy,
as did ECOM72, but for the TOW and the second Bullpup c:ise (Maxson), the
first buy-out following competitive dual-sourcing was used. For the
first Bullpup case (Martin), the Rockeye cluster bomb and the
Shillelagh, the first competitive buy used is a competitive split-buy.

IDA74 used constant (1970) dollars to control for inflation and
adjusted for sole-source learning effects by extrapolatinmg an expected
sole-source price from a learning curve based on unit prices.!® The
arithmetic mean of the unit-price reductions on the first competitive
buy as defined by IDA74 is, for this group of mostly Army electronic
items and missiles, 36.8 percent. The median is 39.9 percent.

IDA74 used multiple regression analysis to examine the effect on
post-competition unit-price reductions of four variables: the exponent
of the sole-source learning curve, the ratio of competitive to sole-
source quantities, "type of competition," and muwber of bidders as a
measure of "the intensity of competition." The effect of the number of
bidders was not statistically significant. 1DA74 does not proffer the

regression equation derived as a predictive tool; the authors merely

* Y1 'The derivation of sole-source learning curves from
price/quantity data points, rather than production-cost/quantity data
points, is the rule rather than the exception in studias of compatitive
reprocurcment. IDA74 offers the following justification for this prac-

tice:

While progress (production~-cost learning curve) theory is
based on a rolationship hetween cost and quantity, it was
found that the only data available to us were price data.
Under a sole-source contract, where the government is monitor-
ing the contractor's costs, marginal costs ond warginal prices
are highly correlated; and it is oxpeeted that progress theory
will aceurataly refloct price behaviar. Therafore, we have
refarred to the sole-source price-quantity relationships as
progress curves., (Ewphasis in the original.)

Among the four studies wo foeus on, only APRO78 used production costs
rathor than prices in ostimating learning curves.
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summarize the nature of the three statistically significant

relationships. (1) "The steeper the progress-curve slope the less that
is likely to be saved." (2) On the first competitive buy, maximum
savings are achieved with a buy-out competition, minimum saving: with a

50/50 split-buy (each competitor gets half of the total). The authors

e et e 2L

caution that if "there are additional buys after the first ccupetitive
buy, then a (buy-out) strategy may not be optimum." (3) Unit-price
reduction is negatively correlated "with the ratio of the number of
units bought under the first competitive award to the total number of

units produced under all the sole-source awards.' {p. 59]

S
'izs'.ti-;‘_g_."" e ,!‘{4.«'....

A negative correlation between unit-price reduction and the ratio
of the first competitive quantity to sole=-source quantity was also
reported by ECOM72. IDA74's replication of this finding on a more
varied set of items is interesting given that production-cost learning
curve theory, conventional wisdom, and the DAR'? lead one to expect a

positive correlation.

The Third Study: APRO78

Lovett and Norton of the U.§. Army Procurement Research Qffice

wanted to "{i) develop a methodology to estimate the nat savings

e et e B e L 0Tt

achieved due to competition, (ii) further develop the methodology to
foracast the net savings expected from introducing competition into the
1 procurement of future major weapons systems, (iii) furnish an organized
‘ data base to support the net savings maethodologies." [p. ii]

The APRO78 'sample' consists of 16 Army and Navy systems; three of
these were also in the IDA74 'sample' (the Shillelagh, TOW, and Bullpup
missiles) and two were in the ECOM72 'sample' (the AN/ARC-131 and
AN/PRC=-77 radios).

9 o 1¥7gection 3-106 on the Negotiation of Initial Production Con-
T tracts, Paragraph (d) states:

The number of items to be procured under an initial production
emtract will be established only after considering all per-
tinent factors, including tho practical mpinimum quantity suit-
able to permit the development of the production design and a
data package adequate to establish competitive procurement of
the item at the earliest practicable date. (Ewphasis added.)
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APRO78 was the only study to collect production-cost data. TFor
systems on which such data were available, sole-source learning curves
were derived from disaggregations of and adjustments to those data. To
arrive at net savings, the APRO78 analysts also collected all the data
they could find on the external costs of intrcducing competition. Those
were primarily costs related to the transfer of production technology
from one firm to another; technical assistance and learning buys for the
second source are included, but not the cost of TDPs. Successful claims
against the Government by the second source for faulty TDPs and the like
are also included. Due to time constraints, the APRO78 analysts did not
attempt ‘to collect data on the in-house costs of competition, i.e., the
additional expenses incurred by the Government buyer in setting up and
managing a competitive environment. Thus their estimates of actual
savings and losses are estimates of partly netted savings and losses.

These estimates of savings and losses were not.discounted, nor were
ECOM72's and IDA74's price reductions. They were savings or losses over
all quantities after the first buy-out competition, including expected
future buys. (Recall that IDA74's price reductions were on the first
competitive buy only, whether that was a split-buy or a buy-out.
ECOM72's were mainly on the first competitive buy, and all instances
were buy-outs.) APRO78 reported, in FY 1972 dollars, these partly netted

savings and losses as a percentage of what total procurement costs would

have been if all procurement had been sole source.

These partly netted savings and losses as a percentage of total
procurement costs are shown in Table 5.

APRO78 also computed average percentage unit-price reduction across
all post-competitive-buy-out quantities, including, as in the estimate
of partly netted savings, quantities budgeted for but not yet purchased.
This figure is proportional to gross savings on these quantities. This
measure of gross sav’ gs, also in FY 1972 dollars, was used in the
multiple regression analysis conducted by the APRO78 analysts in their
attempt to develop a predictive model. These results on gross savings

are shown in Table 6.
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Table 5

- ‘
{ ITEMS IN THE APRO78 SAMPLE WITH PARTLY NETTED SAVINGS IN DOLLARS,
ORDERED BY SAVINGS AS PERCENTAGE OF TOTAL PROCUREMENT COSTS

oy
N
: ﬁ Partly Netted Partly-Netted
.kﬁ Item Savings/Losses as Savings/Losses
; Percent of Total (millions of :
i Procurement Costs FY72 dollars) |
1 |
o 1. Shrike Missile(a) 51.0 103.2 :
¥ 2. PRC-77 Radio 34.8 52.6 5
N 3. TOW Launcher 30.2 83.5 |
R 4. FAAR TADDS 18.2 2.0 :
b 5. FAAR Radar 16.6 4.8
X 6. Bullpup AGM-12B Missile(a) 16.0 38.3
8 7. Dragon Tracker 12.0 12.2
j? 8. TOW Missile 8.5 61.3
s 9. Shillelagh Missile 5.9 18.3
' ﬁ 10. UPM-98 Test Set 3.0 .08
¥ 11. Dragon Round 2.7 8.0
: 12. ARC-131 Radio - 2.1 - .6
- 13. Sidewinder Missile
; AIM-9D/G GCG(a) - 2.7 - 1.9
] 14, Standard Missile(a) - 3.9 -11.8 ;
! 15. Sidewinder Missile ;
L AIM-9B GCG(a) - 4.0 - 6.7
§ 16. Mark 46 Torpedo(a) -13.2 -52.9 |
bl i
f Arithmetic Mean = 10.8 Total = 310.38 !

SOURCE: APRO78, Fig. 6-1, p. 93.
(a) System analyzed by Kluge and Liebermann, TRI.

;
|
|
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Table 6

ITEMS IN THE APRO78 SAMPLE WITH AVERAGE UNIT PRICE ACROSS

ALL POST-COMPETITION PRODUCTION

Gross Post-Competition
Savings Unit Price
Item (percent) (1972 dollars)

1. Shrike Missile(a) 52.8 6309.
2. PRC-77 Radio 41.9 589.
3. TFAAR Radar 39.5 85805,
4. TOW Launcher 34.7 17702.
5. TAAR TADDS 31.1 2714,

‘. Bullpup AGM-12B Missile(a) 26.9 3202.
7. TOW Missile 12.4 2114,
8. Dragon Tracker 12.2 5935,
¢. UPM-98 Test Set 11.5 8676.
10. Shillelagh Missile 9.4 2611.
11. Dragon Round 2.9 1828.
12, Sidewinder AIM-9D/G GCG(a) .7 6748,
13. Standard Missila(a) - 5.4 46517,
14, Sidewiader AiM-9B GCG(a) - 5.5 2151,
15. ARC-131 Radio -16.1 3714,
16. Mark 46 Torpedo(a) =-39.4 35785,

Arithmetic Meas = 13.7
SAURCE: APKRO78, Figure 4-2, p. 65.

(a) Systoms analyzed by Kluge and Liebermann, TRI.
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i The authors, Lovett and Norton, are somewhat cautious in their :
H k]
conclusions about the effects of price competition: g
B Much has been written about competition and how it saves the f
Government money when introduced into weapons systems acquisitiom. f

Most of the studies claim substantial savings through reduced

unit prices and attribute the reduction to competition. While this
‘ report supports the belief that savings have been made in the past
and will continue to be made in the future through competition, it
recognizes that competition does not always result in a savings

to the Government, and that when savings do occur, not all the
price reduction creating the savings is due solely to competition.
A portion of the. price reduction is due to contractor learning.

It also recognizes the expenses incurred by the Government to
obtain a competitive environment and identifies some of thue problems
that may be created by establishing competition. [p. 84]

In their attempt to develop a predictive model, the APRO78 authors
checked several variables (they do not say which ones), and several
different transformations (logarithm, square, square root, etc.). They

ended up with 8 model in which the outcome variable was the logarithm of

the price after bur-out competition, and the predictor variables were

e A et n R 4. m ek -J" -

the logarithws of the expected sole-source price and the ratio of post-

compatitive-buy-out quantity to total program quantity.

1
i P R

%'i "-: » Lovett and Nerten were not, wa beliove, sufficiontly cautious in

f _ ; 1 evaluating the adequaey of their predictive model. They suggestod the

i :‘ };’ model ean Ye used "Lo foracast a competitive bid price” [pp. 70,75] and
»'i/}\)’ “"to deturmine the ratio of guantities at which the prejected (sole-

oA
~

Ead At

AR source) unit priee cquals the foreeasted (competitive) unit price.” [pp.
.'ﬂr 73,771 The suthors cautioned that the “guantitative rosults derived
B (from tiiis model) wust be viewed in light of the qualitative facters
which influence potential savings due te competition,” [p. 77} and they

> SR presented two wanagesent tools for dealing with the qualitative facters:
' & "couperition sereen” to be applied befere the wedel is uxed [pp. 63«

R 67} and a "compexition index” to be used after ohiaining positive

g rostilts from the Quantitative wadel [pp. T7-81]. They recosmoended that
, the sodel be tested "on & Systom mecting the requived cospetition

- .. 3 struckure to verify its applicability and accuracy” erd, if verified,
i : that the wodel be adopted by the Comptroiler of the Arsy.
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The Fourth Studv: IDA79

This IDA project, partly overlapping the period of our own study,

was conducted by Daly, Gates, and Schuttinga for the Office of the Under
Secretary of Defense for Research and Engineering (Acquisition Palicy).
Its purpose was "to examine the benefits and costs of utilizing price
competition during the reprocurement phase of the weapon system
acquisition process and to determine: (i) when competition should be
considered . . .; (ii) how long multiple sources should be maintained iz
competition is introduced: and (iii) the changes in policies and
practices which would improve the use of competition." [p. §-1}

The IDA79 analysts, in estimating gross savings and in attempting
to develop a predictive model, used data assembled by the othier three
studies. After discarding items for which there were fewer than two
price-quantity data points [p. A-2|, IDA79 was left with 31 itens, as
shown in Table 7. Included were the six electirenic items that appeared
in both the ECOM72 and IDA74 analyses; the three missiles included in
both IDA74 and APROTS; four more missiles and the MARK-46 torpedo from
APRO7S; seven other electronie items from ECOM72; and ten asserted
systams from IDA74, including two on uwhich Zusman et al. collected data
but discarded from their 'sample' because the unit prices were below
$1000 (the Aorno 42-0750 veliage regulator and the Aerno 42-2028
gonerator). Thus this IDA79 'sample’ of 31 ineludes more low umite-peice
items aud wore eleetronic items than either the IDAT4 ov the APROZS
studies. As shoun in Fig., 2, over two-thirds of the 31 fiems had a
cusulative average price of less than $10.000 at the end ef sele<source
production, i.e., when the priee, especvially the cusmulative average
price, was still generally high.

Alchough the IBATY auchiors. in rveperiing resylts s astual BaVikgs,
sosut imes refer te “net savirgs™ (ia their Table &, for instanece), the
only costs of comperition netted out dre "the esntract costs of leasning
buys for the second scurée and split-avard competitions.” [p. 62)
"Savings are caleulated.” we ave teld, by subtracting the setuz) cost
to the governmen: (comtrast priee) of all post sole-soutce productiva
Cuntracts Erom the price projected on the disis of the solessogures

progress cutve and then espressing the difference as 2 percentage of the
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Table 7

ITEMS IN THE IDA79 SAMPLE, ORDERED BY GROSS SAVINGS

Gross Savings on
All Post~Competition
Item Production
(in percent)

1 CV-15438 64.0
2. TD-204 62.1
3. AN/APM-123 6:1.2
4 AN/GRC-103 58.7
5. MD-522 58.6
6. TD-352 58.0
7 USM-181 56.0
8 MK~980/PPg-5 56.0
9. ARC-54 55.0
10. Aerno 42-0750 54.8
11. Aerno 60-6402 49.4
12. 5PA-23 48.8
13. TD-202 : L6.8
14, HAWK matal motor parts &5.7
- 1%, TOW lLaunchey 44,2
16, AN/GRC-106 “3.3
17. PRT=4 42.3
16. TALOS Guidance & Contro: 40.8
19, Th-660 34,3
20. Bullpup Missile 3.7
21, AN/aRK-32 2.1
22, FaC-z0 23.7
23. PRE-77 ' 20.5
2w, Aerno L3-2028 19.9
25. Reckoye Cluster Boad il.é
2¢. TOM Missile 6.9
27, AIM-9B Guidanee & Centvol .o
28, Staadard Missile - .2
9. AX-%D/6 Guidarce & Loatrol = 4.8
3. Shiilelagh Missile -« 8.0
31, MR~&6 =33.¢
Arithaetic Mean = 35.1
SGURZE: IBA79, Table -1, p. A=,
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projected sole-source price." [p. 62] The IDA79 analysts used cumulative

average prices to derive the sole-source progress or learning curve and

"2djusted to constant dollars, although they do not report the year to

which the adjustment was made. The savings estimates were not discounted.

v

IDA79's attempt to develop a predictive model differed from the

other three studies. The outcome variable IDA79 wished to predict is a

‘measure referred to as "the competitive learning curve slope." This

" -measure is actually the slope, on a log-log grid, of the line running

from a point representing the cumulative.average price at the ead of

- sole-source praduction to a point representing the cumulative average

price con the total procurement quantity. It seems misleading to refer
to this line as a competitive learning curve: it reflects post-

competition price behavior only in a: very indirect fashion and its

relationship to post-competiti:cn production costs is unknown.

TIDA79's exvectation was that the slope of this "competirive
learning curve" could be predicted, on the basis of a lii.ear regressionm,
from the slope of the known sole-source learning curve. Sole-source
slopes were, as already mentioned, derived from cumulative-average-
price/quantity data points. IDA79 reported that when "just cne aberrant
item (the SPA-25)" was omitted from the regression, the outcome variable
("competitive learning curve slope™) and the predictor variable (sole-
source learnirg curve slone) were uncorrelated. {p. A+5] This left:

"IDA79 having to use the mean of the measuro raeferred to as “competitive

slope" in the equation which is supposed te predict gross savings on
competitive buys. The eguation is the cumulative averagé variant of the
standard learning curve equation: gross savings on cempetitive
quantities are "predicted" as a function of the ratio of total quantity
to sole-source quaatity, known sole-source slope dorived frum cumulative
average prices, -nd the meaa (=.414) of "compstitivo slopes” from this
'sample’ of 31 items.

"savings

IDA79 concludad--too opliwistically in ouy viaw--that chis
forecasting model is only a woderately successful predictor of actual
savings." [p. A-7] |

It is haid to tell whether IDA79 is acrually recommesding the mcdel

as a useful muanagemert tool. The model itself is prosented in IDAT®'s
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App. A and is used in App. C to estimate what the savings would have
been had the Improved Hawk been competitively reprocured. It is,
however, not even mentioned in 4pp. F, where stylized examples are used
"to illustrate the sensitivity to various assumptions of the estimated
savings attributed to the introduction of competition." [p. F-1] Nor is

it mentioned in the text of the report, which states:

The reduction in unit cost is the most difficult component (of
the internal rate of return) to forecast. It is in fact like-
ly that no precise and stable predictive relationship exists;
there are so many dimensions of variation surrounding each
procurement (e.g., technology. market conditions) that each
system is to a considerable extent unique.

Experience with previous systems reveals considerable varia-
tion in the realized gross savings in ufit prices after com-
petition. (Findings on split-award ond buy-out competitions
are then summarized.)

Based uypon this information. reasonable, yet conservative fig-
ures for the projection of post competition savings are 10
poreent for split-award buvs and 20 percent for buy-outs.
These numhers can, of course, be adjusted to incorporate in-
formation regarding the circuwstances surrounding the procures
ment of a particular system., [pp. 83-84]

Alcthough IDA7Y makes much of the need to diseount [Ch, VII and pp.
83~8€], that is, to treay price-competifive reprecurement as an
investment decision in which the time stream of costs and benefits is
taken into adecount by computing a net prasent value or internal rate of
veturn, the authors ignore the effeets of discounting and the
consequences of netting out in-house 4ad external costs in their summary
advice to decisionmakers quoted abuva. If program managers (1) prejezt
grogs savings of 10 percent ea split-bw. . aud 20 pareent on buy-outs, as
1DA79 suggests, (2) take inte account the cests of introdueing
cozpetition, and (3) estimate the net present value oy internal rate of
return, they are must unlikely to come up with numbers suggesting that
price-cogputitive reprocuradent is & worthulijlo investaoent.

KHAT CAN BE LEARNED FROM THESE FOLR STUDIES

3
A e, i

These four studies contribute to our undevstanding of the
Compat itive reprocuretenit process, bt they do not (with the sossible
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exception of electronic items) provide convincing evidence of savings ;

due to competitive reprocurement, ner do they provide reliable

quantitative tools for decisionmaking.

Credibility Problems Associated with Savings Estimates

If a decisionmaker is aware of the problems that may arise in
transferring a complex production sechrology, of the additional
administrative costs that will be incurred in setting up and managing a
competitive productlon environment, and of the significance of
discounting, he is likely to decide-that competitive reprocurement is a
risky investment irdeed., And the doubts acquisition decisionmakers
harbor about the dollar benefits derivable from competitive
reprocurement are likely to be increased rather than decreased by a
careful perusal of the existing quantitative research.

Savings estimates made by different analysts on a single system
often vary enormcously. Table 8 illustrates this phenomenon in the case
of the Shillelagh missile. Different savings estimates calculuated on
the Shillelagh run all the way freom 79 perceat to -14 percent. Some of
the reasups for this extreme variability on the Shillelagh and con other
systems are (1) some analysts have calculated savings on ths first
compatitive buy while others have estimated savings auross all poste
competition productien; (2) whera adjustments for sole-source lravning
have beon made, differont methods have beon used to estimate the soles
sourece curve; and (3) sowe analysts have uetted out some costs while
othors repeort gross savings. Half the estimgtes in Table § (these froaw
p. 58 in IDA79) uore in fact caleulated by IDA79 to show the sensitivity ,
of savings estimatos to (2) and {3). If these five estimates that are a :
result of IDATY's sensitivity analysis are uvmitted, results still range

Lo

from 79 percent to =& pereent.
Sowe of the variacion in resules shown on Table 8 stem from
different detinitions of savings, but differeonces in basic data

s e pre— s W,

intezpratacion also exist. The result is that a program manager looking
for evidence of savings in previous programs can find a bowildering
varioty of answors, leading to serious data ervedibility problems and
conswquent disincentives to the use of compotitien.
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Table 8

DIVERSITY OF SAVINGS ESTIMATES ON THE SHILLELAGH

Parcent
Saviugs

Estimate

|
|
| Source
l
|

Method

79

o
13

=1

=

Yuspen (1976),
p. 11l

Carter (1974),
p. 120

IDA79, p. 58(a)

APROGB, p. 33

IDAT9, p. 38(a)
APRO?E, p. 68
IDA%, p. 58

10A79, p. 38(a,

10A9, p. a8(a:

1DAY9. p. Ak

1DA9, ». 38(a)

amem e - inmoren oo yveescczan

Lowest price [Martin's] on second split-buy
compared with last sole«scurce price, in 1970
dollars. No adjustment for sole-source learning.

Sole-source learning curve projected from data in
Yuspeh (1$73), and savings computed as "the
difference between the competitive bids of the
developer and the second producer" [Martin],

in 1970 dollars.

Savings on compeiitive buy-out, recurring costs
only, presumably in 1972 dollars. Sole-source
learning curve exponent of -0.233 reported in
APRO78 used to project scle-source price,

Savings on all post-competition production minus
$744,000 in technology transfor costs as a
percentage of total procurement costs, in 1972
dollars. Sole-source learning curve expeusnt of
=0.233 derived from cost data for first two sole-
source buys.

Savings oa all post-competition production, re
curving eosts ouly, im 1972 doliaes. Sole-sourge
learning euvve exporent of =0.233 from APROZS.

Savipgs en first competitive split-buy, $h:1970
dollars. Sole-source learning curve expoaant of
=3.395 derived from price data.

Savings en first eompetitive spltt-iyy, presusably
in 1972 dellars. using the APROTS cxpanent of
~0.233 for the sele-seurce leavnimg curve.

Savings an all posi-competition preduction, res
eurring cosis enly, using @ learniag eurve expopent
tvajue not given) derived hy IRATY fvem APROTY
data. Peowumabiy 1972 doliars.

Savipps on all pestegesmpetitian produetion, zes
curring cests ooly. usiag cumulative overage prige
learning eurve oxpenent estimated at -0.39G,
Constant doilars, yede not givea.

Sgvinge an first eompetibive split=buy yeing
fosrning eurve anponsnt (the value ix asx giveny
dovived by IDATY froe APROTE data. Pesrveably
1972 dullars,

R RS TR Tt e T e ot Lan S oo v

fa) Thexe avtimates vers caleulated by IDAY® to desoastrate the sensie
giviey of savings esticater 1o different ﬂﬁthbﬁs O6f oRbiwating prvgtess
eutrver anu to the inelusion of different coasts.” EBA'Y 2lse cotenlateod ather
oxtimaten on the Shillelagh wot encluded hore and equivilent seficr of
estivates Yor all the nthov systems in the APKGTS <tidy See IDATS, pi 303§
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é Another indication of these credibility problems is the lack of
1

ordinal agreement among studies analyzing the same subsets of items. As

¥ Table 9 indicates, there is disagreement in the rank-orderings by
percentage gross savings (on all post-competition production) reported

by APRO78 and IDA79 on the subset of items analyzed by both studies.

/

; This lack of even crsdinal agreement between the findings from two
‘% studies using the same basic data is at least as worrisome as the %
gj disagreement among studies on a single system. The major stated %
; differcnce between APR0O78's method of estimating gross savings and .%
: é IDA79's lies in the derivation of sole-source learning curves: APRO78 ;
g used unit production costs, whereas IDA79 used cumulative average “‘§
Q prices. Saviugs estimates are, as IDA79 pointed out {pp. 5779}, very '
;ﬂ sensitive to the method of deriving the sole-source learning curve; it ;
g appears that even rank-orderings of savings are quite radically affected. !
b1 o .
© Taking into Account the Time Value of Money
f ) The decision to veprocure competitively should be, as IDA79 argues,
i looked upon as an investment decision: costs are imcurred in the present
? with the expactation of obtaining savings iu the future. Becausa the
§ ' Table 9

RANK ORDERING BY POST-COMPETITION GROSS SAVINGS REPORTED BY APRG?S
AND IDA79 ON ITEMS INCLUDED IN BOTH 'SAMPLES

APRO?S IDATS

ftem APROZE Rank IDA79 Rank  Gross Gross
within within pavings Savings

. Subset Subset (9§ thousands) (S5 thousands)

PRG-77 Radio H 5 «l.y 8.5
TOW Launcher 2 1 3.7 s .G
Bulipup AGN-12B MHissile 3 2 26.9 1.7
TOW Hissile & & i b 6.9
shillelagh Missile 3 8 9.4 < 5.0
Sidewvindar A)-9D/G GCG é 7 W7 “ a.6
Svaadard Missile ? 6 = 5.4 « &.3
Sidewinder AIMN-98 L6 [ S =558 1.0
Mark 4o Tozpedo 9 9 «29.6 «23.0

FEreeey " s e =, =

o e : Fi o




wive . A

P S S

1 -

ke O e M B

# —tyn o

<49«

savings will begin to accrue several years after the initial investment
in competition is made, it is important to take into account the
opportunity cost of Government funds. Savings realized from competitive
reprocurement will, when discounted at even the 10 percent rate
suggested by OMB (let alone at the higher rates that would reflect the
perceived scarcity of front-end funds), look much less impressive than
undiscounted savings.

Among the studies we are familiar with, IDA79 is the only one to

“have examined the effects of discounting and then for only two systems:

the Sparrow AIM-7F Guidance and Control System and the TOW Missile. The
only obvious omission from IDA79's estimates are the additional in-house
costs of introducing competition.?® An internal rate of return of 12
percent, computed from data collected by IDA79, is reported on the
Sparrow AIM-7F Guidance and Contyol System [p. B-9]), a system that was
competed for non-price reasons. On the TOW Missile, IDA79 reported an
estimated internal rate of raeturn of 24.2 percent, computed from data
collected by APRO78. Using the 10 percent discount rate recommended by
OMB, the net present value calculated by IDA79 for the TOW Missile was
$19 million in 1272 dollars. {pp. 75-76]

By considering the APRG/8 results on gross savings, we can get a
rough idea of the offect of discouating when a portfelio of ralatively
complex systams, aspecially missiles, is being reprocured. The mean of
Sross savings on all pest~compesition production for APRO78's 'sample'
of 16 itemz, mwainly Army aund Navy missiles, was 13.7 parcent. Thus if
the in-house and oxtarnal costs of introducing eompotitien were taken
into aceount and if costs and savings wete duly discounted, the net
presant value of invostmonts in cotpetition for this portfalie of
systams would bo negative--a fairly sizable loss, in faet. Whether this
loss siould be attr.butnd to competition er to badly designed and

e Sﬁﬁé&@cgestiaat@ does take into account the eests of a
contrace with the Navai Wedpons Center at China Lake, While those costs
are tochnically in-houss costs, and ave so listed by IDA79. they coverud
the preparation of a TOP snd teehnical support ve the seeond seurce.
Thus they ave associated with the cechnology transfar proeess that would
noreslly be oxternal, rather tuan with che additional administcative
i0ad placed on Progeam Offices aanaging competitive e=viroiments.
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implemented acquisition strategies (for instance, the failure of a

program to prep-re well in advance for the introduction of competiton in

the production phase) remains an open question at this stage of our

analysis.

Predicting Price Reductions

Only two of the four studies--APRO78 and IDA79--claimed to have
some success in developing a model that decisionmakers could use to ,
predict price reductions attainable from competitive reprocurement.
APRO78 offered as a predictive model an equation in which the outcome
variable is the logarithm of the price after buy-out competition, the
predictor veriables are the logarithms of the expected sole-source
price, and the ratio of the post-competitive-buy-out quantity to the
total quantity. The choice of average post-competition unit-price as |
the variable to be predicted was not, unfortunately, a wise choice. A
better choice would have been the difference batweenr the expected sole-
source price(s), itself a prediction, and price(sj nader competitive
conditions. To go after post-competition price directly, as APRO7§ did,

means that expected sole-source price is used as a predictor variable.

The correlation between expected sole-source price and actual post-

competition price is so high (.979 between the logarithms of the two

prices in the APRO78 study)'® that it swamps the effect of other

variables, !
The APRO78 authors stated that their model should be tested "on a

system meecting (certain qualitative criteria) to verify its

applicability and accuracy"” before being adopted by the Comptroller of

tho Army as "approved procedure for indepondently (i.e., independent of

the program manager) forecasting savings expected from competition.” [p.

96) Testing the model en only one additional systow, as APRO78

rocommendod, would not even come close to validating it.?'®

T VSTAPROTS actually reports the correlation as being 1.00. [p. 70)
Jur recalenlation was 0.979.

1% See Mosteller and Wallace (1964) for a good case study of how
to validate models on additional data.
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1 The IDA79 approach was interesting and worth exploring but, given the
lack of correlation between the sole-source slope and the "competitive
learning curve slope,” it turned out to be a blind alley. IDA7Y's fallback
position, using the mean of the mearure referred to as the "competitive

learning curve slope" to predict gross savings, has all the weaknesses of

IDA79's predictive model is, as previously mentioned, a variant of

S
;ﬁ any attempt to predict from a mean. In addition, the way the "competitive
. é learning curve slope" is defined reflects the one~time effects of
>§ competition more than it reflects learning in the post-competition phase.
h.é' IDA74 estimates of post-competition learning curveec from post-competition
S price behavior show them to have shallow slopes, whereas the mean of the
); measures IDA79 refers to as "competitive learning curve slopes" is very
;ﬁ steep--75 percent.
¥

Tt
ox_7 V

the standard learning-curve equation. It is not a result of IDA79's

e

regression analysis. It is, therefore, misleading when the authors, in

discussing the implications of the equaticn, state: "As one would

- L
o .

intuitively expect, the greater the quantity competed, the greater the
expected percent savings.' [p. A-5] The effect of the quantity ratio in

e Lo 2 N

IDA79's equation is determined solely by the assumptions of learning-

curve theory: the quantity ratio in this equation must behave exac.ly as

PR

those assumptions say it should behave, i.e., with utter disregard for
the data. 1DA79's equation sets the exponent of the "competitive
learning curve" equal to -.414, a slope of 75 percent, for all time.
That is a rapid rate of learning. Few sole-source slopes will be that
steep, so it is little wonder that the greater the quantity assumed to
be produced under a 75 percent curve, the graater the gross savings.
These two studies (APRO78 and 1DA79) which claim to have achieved

some success in developing a model to predict price reductions from

v

competitive reprocurement, placod heavy reliance on production=cost
learning curve tineory. They acecepted the conventional wisdom, as do the
Defense Acquisition Regulations (DARs), that the greater the post-
compatition quantity relarive to the sole-source guantity the greater
the price reductions from competition. Yet the multiple regression
rosults reoported by the two earlier suudies, ECOM?2 and IDA74, show the

roverse: the greater the post-competition quantity relative to the

s s - s N P B vttt B -
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sole-source quantity, the smaller the unit-price reductions on the first
competitive buy. ECOM72 and IDA74 results also indicate that the effect
of the quantity ratio is minor, i.e., the coefficient of the quantity
ratio in the regression equations is (relatively) small. The IDA79
results provide no empirical information about the effect of the
quantity ratio. The APRO78 results do: they are consistent with the
ECOM72 and IDA74 results in showing a small coefficient for the quantity
ratio and inconsistent in showing a positive correlation between the
ratio of post-competition to sole-source quantities and unit=-price
reduction.

This one positive correlation seems to suggest that production-cost
learning curve theory is not wholly irrelevant when it comes to
predicting price reductions, but all the other findings indicate that it
has not been helpful in explaining the results of competitive
reprocurement. It may even have been a hindrance, IDA74 sounded a
warning about production-cost Jlearning curve theory. The authors
pointed out that learning curve theory leads one to expect that the
original vendor, the sole-source producer, should be able to win a
competitive production contract easily because of the learning that has
occurred during the initial period of sole-source production. This is
rot what happened, however, in the reprccurements examined by IDA74,
When an item was reprocured competitively, the winning bidder in a
majority of cases was not the original vendor. We waxe able to
replicate this finding from IDA74 using the APRO78 data.

Learning effects presumably nced to be taken into aceount in any
model of competitive reprocuroment, but how that should be done romiins
an opon question, And a more important question is: What other
variables should be taken into account in order to predict the price
reductions te be expacted from compatition?

Current undarstanding ©f the competitive reprocuromeont process is
meager. It would, for example, be an undorstatowent to say that tha
doterginants of post-compotition price differences have not yot bean
identified. Wo wero unable to discover a relatively complete )ist of
even the portential detorminants.

T o 0T LML LA = P e I T et
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From these four studies, we do have some gunantitative information

on severa) proposed determinants: the ratio of post-competition to pre-

competition quantities, lead-time ratios, delivery-schedule ratios, the

em et vy

exponent of the sole-source learning curve, split-buys versus buy-outs,

and the number of bidders. There is some additional quantitative

et b

information »n these and one or two other variables in other studies we

are familiar with.!® Some studies also provide, between the lines as

it were, more qualitative information on several other potential

predictor variables: complexity of the item, technological innovation

(both rate and type} in the reclevant industry, opportunities to market

similar systems in the private sector, management of the technology

transfer process, type of sole-source contract, etc. |
Price differences (they are not always reductions) following the :

introduction of competition appear to be deterwmined by many facters ‘

interacting in a complex fashion. To develop a model that can explain

and predict these differences may require a thorough search through a

varied literature: work on technology transfer, technelogical

innovation, 'defense industry cost management and pricing strategies,

etc. We have neot undertaken this search, nor have wa attempted any

secondaxy statistical analyses of the data assembled by ECOM, APRU dnd
iDa.}?

SULNARY
The existing body of analysis has not provided ar adequate set of
managoment tools for estimating either the benefits or the costs of

competitive reprocurement. Furthermore, it indicates that auch of the

V$"yoe, for instance, Branron (1930). IDA's ElectrariessX by

Gates ot al. (1974}, Neato aud Burgess (1978} and solinsky (1988), bye
to various peoprietary and p@lit;@al coneerns, wmoms, pomsibly sany, sty
dies that have been eenducted for Program Offices, tor ONE. Yor defense
contraetors, eie. are itnaceessible. Perhaps if such studies were moge
gonurally available, sore pregress could be wade in understanding com~
putitxve r%p*ntuzecent quant itatively.

¥ 1 these data are to be re-wdrked. they should be cempletely
ve-workad. This weula ifnvelve solleating additional informaticn: ét ﬁhe
winiave, additional inforEstion is ficeded to ¢lear up the esny inEoH
sistongies botusen the infOrmation reported on a particulas progras by

different studies.
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: conventional wisdom about competitive reprocurement rests on shaky
. foundations, and that we may know less about competitive reprocurement

than we thought we did. However, some conclusions seem warranted:

o Savings on electronic items reprocured competitively by the

o Army have been substantial, but we do not yet kuow to what
! extent these savings are dependent en (a) technological

.

3 innovations in the electronics industry confined to a

LSRN

particular time period, (b) ECOM's or the Army's effective
managgement of electryonics acquisitions, (c) the relative ease

of tranferring the necessary technology from one electronics

&, .

firm te another, (d) the existence of a commercial market for
similar items which motivates producers to invest their own
funds to ensure that the technology trc.sfer process is
successful, or any of several other explanations.!®

0 One of the major decisions in a competitive reprocurement is
when in Lhe predustion rum to introduce the second source. If
it is done too early, there is an inadequate experience base

e R . .4:11‘.-,-‘6-“.»

with the sole source; his costs are not well established, and
the dosign itself may still be urdergeing sowme evolutioa. If
the sceond souree is introduced tec late, on the other hand,
opportunities for savings way have been forgone. The DAR may
not be promulgating the must economically beneficial advice in
suggesting that quantities procured under 4n initial sole-
souree production contract be Kept to a wiaimus so that
compot {tive reprocuremsnt can be introdueed as warly és
practicdble. Minimizing sole-source quantities and miximizing
post-codpetition quantiiies does net appuear to genorste the
largest post-competition price veductions. Without verifysing
and re~analyzing the existing data, however, we Ganabt say what
should be dome instead. &ad we eannot eves be sure that a fo-
inalysis of existing data would tell us, withia auy stceptable
T Ger Gates ot al. (197%), Electroaicy
some Of these issues.

=X, for & discussioan of
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. confidence intervals, what we would need to knuw. It may be
necessary to collect data on additional instances of
competitive veprocurement to understand the relationship
between quantity ratios and price reductions.

f : 0 While production costs tend to decrease with increasing ;

: ) quantities produced, suggesting that the original producer
-l , . , l
should be able to win a competitive award hands down, we find !
e d
N that the original producer often loses when an item is i
’q 2

reprocured competitively. But we do not know why. IDA?4 ;

x o

presents some convincing evidence suggesting that ASPR profit

; weights for solu-source contracts will motivate a profit-
{ maximizing preducer to set up & production process that is i
S inefficient. Then when this producer faces competition from a %
: f second source, he seems unable to shift to a more efficient }
% production process. %
”é o It is not clear whether competitive reprocurement pays off as a f
5 financisl investment on systeus as complex as missiles, because

f there is as yet no evidence that internal rates of returu are -
: high enough to justify the drain on front=end funds. {

j

0 HMore might be learned from a re~snalysis of the data already

I

assexbled, assuming that at least the wajer ineopsistencies and
omissions in these data could be ractifiedi it is nat possible

é
.
!

at this point to estimate how much more, becsuse data problews
dre severe. Data on competitive reproturcuants are difficulc

oa Al T AL

te retrieve. and ydegquute, coaplete. and censistent date ave
al{siest nor-existent, according to thote wha have dsseabled the
currens data base. If dats cellection, sturage, ant evtrieval

systeais rewain av they ére, ou¥ quantitative understaading of
the codpetitive reprccurewetit process is likely to eemain weak
into the 1980s.
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IV. CONCLUSIONS AND RECOMMENDATIONS

As a system moves through the acquisition cycle, the application of
competition changes in two major wavs: the benefits sought from
competition change, as does tie perceived ratio of costs incurred Lo
benefits obtained. Thus an analysis of the role of competition in
weapon system acquisition must examine individually at least three
distinet acquisition whases. Prior to the beginmning of full-scale
developnunt, the benefits sought from competition are a complex blend of
desires to improve the design concept, reduce performsnce and schedule
visks, and minimize cost. In this phase the dollar investments uneeded
to establish and maintain competition ave rather small, although
sdditional management burdens are imposed on the Program Office.
Conversely, che benefits of coupetition are widely perceived as bciug'
valusble. This perception appears te be rooted in "conventional wisdom"
rather than the rexults of any quantitative comparisons, and in fact
quantitative analysis is virtually impossible due to the multiple
objectives and the difficulties of compaving outcomes in competitive and

nenvgompetitive programs. However, the pervception of benefits is widely

and werongiy held, and cowmpesition is the norm unde. these
CRERUESEANGEES. _ T

As the design waves into full-seale hardewsre development, il
choicos of design concept are narrowed (ésgaiﬁy 8 & single design} and
the 4ntieipated benefits of eoupetition shift teward reduction of risks
and ceets., In this phase, however, the gost of maintaining aultiple
souress rapidly escalstes snd the belief in equivilent benetits
duindles. Again the perception of benefits is highly subjsctive, with
virtually zo basis i quantitstive ccapsvisovs betusen sole«source and
compet 1t ive develcpoent programs. Cempetition is vafe at this stsge of
weapht Syste® acquisition.

Compstirion in the productics phase 3s usvally viewed 45 a weiss
of feducing cast Lw the buyse (slibough othier beuefits sfv possible
and sometimes sought). &s ia the Fullescele development phsse, the
invosfavnt hested ¥5 iuktveduze ﬂaﬁyé;s%iﬁﬁ iv fregueat iy sizadle.

WMiwevay, ia this phate ve eacoliter foy the Yisst tiee da Opportunity to
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collect quantitative evidence on the benefits of introducing competition.

A price pattern established by an initial, sole-source production program

can be compared with actual bid prices when competitive sources are brought

into the program. Unfortunately, due to inadeguacies in beth theery and

data, such comparisons hiave pot yet produced a methodology enabling a ?
program mandger to confidently predict postecompetition prices and thus %
ﬁ potential savings. Un the other kand, at least some of the costs of §
"i qualifying 8 second source (tvansfer of wcechnology, productior and test of §
; initial qualifieation quantiries, etc.) are quite appavoent, and the manager f
z finds in the DARs and the policy directives only narrow jusvifications for
competition. The combined result is that the introduction of competition
; into on ongoing proguction program appears risky to 4 program wmanager.
R Thus it is not the comson practice. especially in the more complex "major”
? system aequisition programs. The diversity of c¢osts, desived b *ts, and E "
; ievels of pereceived uncevtainty regarding the introduction of ¢ ition ?
“% during these three phases of acquisition illustrate the diffiecuity of ?
* -ghianging the smount dnd uvtilsty éf competition. .
§ Although censiderable research on competition has been performed, |
E reliable guidelines for asquisition managers lave not vet been Z
developed. Existing researeh provides neithey gquamtitative mor E
* gualitstive gutdanee for desigring price-comperitive reprocuresent %
stretegies=-one of the siaplest, and certainly the most quantifiable, %‘
1? uses af cempetition. Mothodslogies should be develeped te forecast and i
' evaluate the casts and besefits @f viricus ¢ompetitive strdtegies--nat E
H

just the effeet on price of coapetitien in the reprecuresent phase,
Lacking such mcthodelegises. progrdm perscnnel sre unable effeetively o
justify cowpetition expepditures 4ad Dol is urable to dev-lop eriteria
for se.cetive appliecation of eoapet ‘rien. Fupther, vithout RKeowivg how
6 evaludte competition in the coutext of seguisition. detisitamakers
will tend to fecus ot the dogree Lo whaich sompetitien is 8F is AGk
spplicd, instead of Wow eueh i* bas o¢ has fo% incvessed the
wifegtivenvss 6f systeds acquisition. The dovelepeat of sush

Lo _ wothoidalagies. hovevef, will “e¢ aeither wiwdle udr rapid. givea the
' difricultios of Petrieving adequate isformation sboul past prograis.




One simple but valuable step would be to ensure that adequate ~

- records are retained on current competitive acquisition actions so that

future analysis can benefit from an adequate data base. Such a data )

base, and the subsequent analysis, should focus on a broad-set of

characteristics of individual weapon systems as determinanvs of conftract

outcomes, as opposed to only learning curves and cost relationships.

The following are examples of the kinds of information that would be

useful to the analyst but that are not now collected in any systematic

way:

o The degiee of technological sophistication involved in the
system, and the technical advance it represents over the
previous-g-uneration system.

o The program environment, iu terms of the various risks
perceived, the urgency of development, the number of competing
firms involved and their relative capabilities.

o The business approach used (the organization of the Service and
contractor management teams, types of contracts used).

o The expected size of the production run, both formally stated
and informally expected by the participants.

o The business posture of the compeiing firms (business base,
aveilability of key personnel to work on the subject projecy,
existance of special facilities or other elements that might
give it & comperitive edge, etc.).

o Tre extent and type of competition that existed before the
begiuning of FSD, or the beginn.ng of production.

o The quality of the resulting product, and the reasons for any

quality or other major shortfalls,

The role of the contract should also be considered in more detail.

Even when concracts are classified as being of the same type, many
aspects may vary widely, such as escalation clauses, penalties, award

P& fees, payment ceilings, and so forth.

Finally, the underlying theory of how competion should function in

T
*("“Mn_-_ [P,

A 4 - - ;
. . weapon system acquisition appears to be inadequately developed.
& K _ : ‘
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Numerous important questions have not been adequately examined,

including:

o In what circumstances does competition lead to cost reductions
in production, or profit reductions, or some combination of the
two? _

o Does competition influence a fivm's efficiency by inducing it
to invest in capital equipment, manufacturing technology, or
prodi st develcpment? Under what circumstances?

o How does the firm's general business situation and alternative
investment strategies affect the impact of competition?

Research on the development and refinement of such elements of a theory
would be extremely valuable if it could provide a solid framework to

guide the collection of data and the design of future data analysis.
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