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COMPETITION IN THE PROCUREMENT OF MILITARY HARD GOODS

G. R. Hall and R. E. Johnson

The RAND Corporation, Santa Monica, California

I. INTRODUCTION

Competition in defense procurement must be evaluated in terms of

specific types of goods and services. Each item the Departmen~t of

Defense purchases has different competitive potentials and problems.

In general, the DOD has been successful in obtaining price competition

for goods and services with close civilian counterparts -- clothing,

housekeeping supplies, janitorial services and the like. In the pro-

curement of highly specialized military items, however, there are sub-

stantial barriers to competition and the DOD has been less successful

in obtaining competition.

Of course, procurement difficulties are also encountered in pur-

chasing nonspecialized items. Generally speaking, however, consider-

able price competition has been obtained for the less specialized goods

and services and the DOD, the General Accounting Office and the Congress

have been effective in identifying and resolving the problems within

the framework of the present procurement system.

It is in the area of specialized military hard goods -- and in the

underlying research and development -- that present procurement proce-

dures do not automatically result in a number of independent firms

vying for the Government's custom. Competitive problems are often

hard to identify, remedial actions are difficult to perceive, and some

solutions may call for basic changes in the current procurement system.

Any views expressed in this paper are those of the authors. They
should not be interpreted as reflecting the views of The RAND Corporation
or the official opinion or policy of any of its governmental or private
research sponsors. Papers are reproduced by The RAND Corporation as

a courtesy to members ol its staff.
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The differential role of price competition among various types of

goods and services is easily illustrated by procurement statistics.

Table 1 divides Air Force procucements in fiscal year 1966 by type of

product and method of selecting the contractor. Note that nearly 50

percent of the total expenditures for "other goods and services"

(roughly, the nonspecialized items) involved price compeLition. In

contrast, less than 10 percent of the R&D services, and only 2.6 per-

cent of the complete weapon system expenditures, involved price compe-

tition. Note also that the corresponding figure for "other hard goods"

is about 30 percent. The class "other hard goods" deals primarily with

the reprocurement process; i.e., the procurement of weapon system com-

ponents, accessories, and support equipment following weapon system

procurement and the initial provisioning of replacement parts.

A major issue in defense procurement, therefore, is how to obtain

price competition for the specialized military goods and services. A

corollary issue is how to protect the public interest in procurements

where competition cannot be relied upon for protection. This paper

will briefly consider both issues as they emerge in the procurement of

specialized hard goods. Attention is focused on hard goods for two

reasons. First, competition is relatively prevalent in the soft goods

area, except for R&D services. Second, although research and develop-

ment is largely noncompetitive, the barriers to competition here are

so severe that the prospects for significant increases in price rivalry

are not encouraging. For hard goods, however, competition is relatively

sc&rce, yet there appear to be feasible methods for obtaining signifi-

cant increases in price rivalry.

In considering competition in military "hard goods" it is useful

to distinguish procurements of complete systems from the reprocurement

process that deals with replacement or resupply of weapon system com-

ponents, accessories, support equipment and other specialized h,

goods. This paper will first discuss the reprocurement problem And

then turn to the weapon system acquisition problem. A brief discussion

of the problems encountered when price competition cannot be obtained

is provided at the end of the paper.

i
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II. COMPETITION IN THE REPROCUREMENT PROCESS

BENEFITS OF COMPETITION

Before examining possible methods of increasing competition, let

us consider why we might want more compeition. Of course, there is a

general consensus that business competition is a desirable social condi-

tion. This consensus is reflected, inter alia, in antitrust laws, pro-

curement statutes and regulations, and in a variety of other public laws

and policies. Apart from its general social merits, competition is also

believed to yield lower prices to the purchaser. There is persuasive

evidence that this is true for military procurements.

In this connection the GAO exhibits presented at many Congressional

hearings are relevant. They show savings on the order of 25 percent or

more when an item is bought competitively after a previous sole-source

procurement. Based on GAO evidence and on studies conducted within the

Department of Defense, Secretary McNamara has used the 25-percent esti-

mate for determining savings in shifts to competition when reporting to
*

Congress on his 'Cost Reduction Program.

RAND studies have also probed into the cost-savings of competitive

reprocurements. Table 2 shows the results of examining variations in

the offer prices submitted by firms in competitive situations. The

center column shows the results of nearly 2,000 cases of formal adver-

tising in the procurement of aircraft accessories and electrical and

electronic components; the third column lists the results of price

competition on some of the major C-141 subcontracts let by Lfe prime

contractor, Lockheed Aircraft Corporation.

The important feature is the range of offer prices. The statistic

denoted "d" is computed by taking the mean bid and subtracting the .owest

offer price from an acceptable firm and dividing this by the low bid.

Note that in roughly one-third of the cases iniol,.ing formal advertis-

ing the mean bid was 50 percent or more above the low acceptable bid.

* Secretary McNamra's 1965 report goes into this subtject in some
detail. See ief. 1181, pp. 12-14. Some relevant GAO reports are con-

tained in Ref. rl71.
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Table 2

RELATIONSHIP BETWEEN WINNING BIDS & MEAN BIDS

d f Xmin 100
xmi n

Formal
Advertising C-141

d-Value (7) Situationsa Subcontractsb

0-10 416 1
10-20 308 31355
20-30 279 3 15
30-40 210 5
40-50 142 J
50-60 127 2
60-80 183 5
80-100 79 613 1 14
>100 224 6

Total 1968 29

aBased on data summarized in Ref. r6 ].
bBased on data contained in Rei. r 7 '.

Keep in mind that for the most part these variations in bids occurred

on contracts for standard comercial items or items common to a number

of military systems.

The C-141 subcontracts are particularly interesting since product

differentiation was more of a factor. About half of the cases showed

a mean bid 50 percent or more above the low bid from a technically

acceptable supplier. In 20 percent of the cases, the mean hid was

more than twice as great as the low bid. Although not shown in Table 2.

the high bids typically exceeded low bids by a factor (if 2 or 3 for

the C-141 subcontracts.
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The point is that one would be surprised not to observe savings

of at least 25 percent on average when a supplier is chosen on the basis

of price rather than some nonprice criterion, especially if the con-

tractor knew he was in a "lock-in" or noncompetitive situation. In

this connection it is important to bear in mind that the wide variation

in bids shown in Table 2 occurred when firms knew they were competing

against rivals; therefore, some or all of the price quotations may have

been lower than they would have been under some other source selection

procedure.

PRESENT METHODS OF OBTAINING COMPETITION

Given that there are apt to be substantial cost-savings from more

price competition, let us examine how competition is obtained in the

reprocuriment of specialized military items. Two major barriers hamper

the entry of new firms into the production of a specialized part, com-

ponent or similar hard good. One is that the start-up costs are often

so high that new potential manufacturers are uninterested in competing

for some specific contract. The second barrier is the possession by

the original developer of legal or proprietary rights and "know-how."

Without such technological rights and information, new firms may be

enable to produce at an attractive cost.

The Government has attempted to overcome these barriers in several

ways. To attack the start-up cost barrier, the DOD has been using a

technique called muiti-year procurement. In essence, it lets long-term

requirement contracts that serve to assure the winner of a source-

selection competition that he will have a large volume of busineas

over which to spread costs of entry. This approach has had salutary

effects, but its application is limited by the inherent uncertainty of

forecasting future military purchase quantities, Ic also does not deal

with the technological barrier to entry.

There are primarily two techniques in use to overcome this latter

barrier. One is the establishment of standard military specifications

A general discussion of this problem and the policy background is
contained in Ref. r9l.
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for products or the procurement to form-fit-and-function specifications

rather than specific configuration or design specifications. Most

competition in reprocurement is now obtained in this way. There are

inherent limitations, however, on the use of thiL technique. One lim-

itation is that it can result in the military having to stock a number

of items that meet the same form-fit-and-function specifications but

which have different physical characteristics and, therefore, require

different replacement parts and maintenance procedures. Logistics

costs can easily exceed the competitive benefits. Another limitation

is that the establishment of standard military specifications is only

practical with items having high and recurring demand and well-estab-

lished physical attributes. In other words, for highly specialized or

differentiated items, establishing general specifications can be in-

feasible or very expensive.

A second current approach to overcoming the technological barrier

to competition is to acquire the developer's technical data and then

diffuse it among prospective suppliers when and if the Government

decides to reprocure the item. The impact of this procedure during

1966 is suggested by a sample of Air Force purchases, the results of

which are summarized in Table 3.

The total value of contracts covered in the sample was $172 million.

About one-third of this total involved price competition, which is

approximately the same as the overall experience of the Air Foce Logib-

tics Command during that year. Each oif the procurements was screened

to determine- its competitive potential and the availahility of suitable

packaged of technical data. Turning first to those procurements that

were competitive, note that over half of them (in dollar volume) were

procured to standard military specifications tr to the form-fit-and-

function specifications. Of more interest, it is notew,,rthy th.t less

than $14 million, or about 20 percent, of total corpetittve procureme.nts

could have resulted from the availability of compl,.tv dita p.ackag.s.

In all other cases the data packagus wer,. either incomp l-t. -. ,r itrnply

not used.

Turning to tht, itwncoln e Ltitiv, ,r,,u' r ..ttntW- 2! tt f n,, t h; . 1

the nonavai labi lily ,I d.ti packa),.% ,cc,,tnted I cl ss ltil .,' ,'iLc-l

0
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of this total. In fact, the combination of reasons dealing with urgency,

technical reasons other than data, and small dollar amounts accounted

for the bulk of noncompetitive procurements.

To sum up, about one-third of these procurements were competitive

and roughly one-fifth of this one-third, or approximately 7 perceat of

all procurements, were competitive duc to the dissemination of complete

packages of technical data to new prospective suppliers. The data on

the benefits of competition indicate a significant payoff to the Govern-

ment of obtaining 20 percent more competition through this method of

data dissemination. Even so, it is important to recognize that the cost

of obtaining, storing, retrieving and screening packages of technical

data mus. be allocated to a very small fracticn of total reprocurements.

Obviously, this raises some questions about the cost-benefit relation-

ships in the present policies concerned with technical data and its

dissemination.

A more important consideration is the potential for future increases

in competition. In cases where the cechnology necessary for efficient

manufacturing is embodied in engineering drawings, present procedures

of disseminating packages of technical data should prove effectiv.. In

view of the limited use made of reprocurement data, however, there are

reasons to question the adequacy of engineering drawings as the :sole

iustrument of technology transfer. Fortunately. commercial experience

provides insight into the embodiment of manuiacruring know-hilw and the

requirements for efficiency in the transfer process.

flP ASING COMPEITt4 IN UPROCUBMENT

It appears that any majot increase in competition in the repr,,cure-

nme, t of technical hard goods will require furthur innovations in prt.-

ctrement methods. This section will consider the techniques anW practices

of industry in transferring manufacturing tethnelgy and thvit p,,sbihle

implications for defense procuremert policy.

Of course. technology is an abstractio:n and cannot mvve. The

question Is: whit actually does nve that permits onk. firm to manu-

facture technically sophisticateA products that have bev,.n dvvvl,,ped hy

another firm? Throughout d.S. industry, interiirm transfers of manufactur-

frx kn.w-how have become quite popular in recent years. Thu magnitude
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and growth of international licensing by U.S. firms is shown in Table 4.

The table does not distinguish between license payments for patent

rights and payments under know-how licenses; however, much of the in-

crease in royalty payments over the past decade has been irom know-how

licenses. Therefore, the bulk of the royalty paymcnts sh-own for recent

years have been raid for the transfer of manufacturing know-how. These

licenses typically call for royalty payments of 5 percent of the value

of licensed production. As a rough estimate, it appeazs that about

$1 billion in royalties was paid to ot by U.S. firms during 1966 for

manufacturing know-how, technology that resulted in roughly $20 billion

worth of licensed production. Placed in perspective, this amount of

licensed production currently exceeds the total procurement of hard

goods by the defense establishment.

U.S. aerospace firms have been particularly active in the field

of know-how licensing. Literally thousands of airframes, aircraft

engines, and accessories have been produced by firms not involved in

R&D and initial production. Methods by which technology is trans-

ferred between firms varies a great deal. However, in the transfer of

production know-how for airframes and aircraft engines, a great deal

of information on production techniques and processes is usually pro-

vided. In addition to engineering drawings, torl design information

(or actual tooling), production layout and process information, and

technical or engineering assistance are almost always included. In a

recent survey, officials of a number of aerospace firms were asked to

describe policies and practices relating to transfers of manufacturing

know-how under license. One question that was raised concerned

The distinction between patent licensing and know-how licensing
is somewhat arbitrary because know-how licenses cover not only the
technology but also any underlyf.ng patent and proprietary rights. In
the case of know-how licensing, technology is viewed as the principal
ingredient even though underlying rights to the technology are included.

Table 5 summarizes data on aircraft co-production programs.

A discussion of techniques by which know-how was transferred be-
tween U.S. and Japanese firms in various co-production programs is pro-
vided in Ref. F5].

This survey was conducted in 1967 under RAND aus['ces by Ralph C.
Nash, Jr., Assocl.ate Dean, National Law Center, George Washington University.

4
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the role of technical assistance agreements used in conjunction with

licensing. Almost without exception the responses indicated that

various forms of engineering or technical assistance were customary

whenever the technology dealt with a complex product. In short, the

commercial experience indicates that manufacturing technology is em-

bodied in a good deal wore than drawings and specifications.

It is interesting to contrast what is transferred in commercial

organizations with the Government's policies of diffusing manufacturing

technology in order to increase competition in procurement. In the

latter case, it is the policy of the Government to acquire, store, screen,

and finally disseminate packages of technical data to prospective sup-

pliers in the reprocurement of aircraft parts and components. Generally

speaking, the data package that is disseminated contains only engineer-

ing drawings and specifications. In other words, the Government's

approach to transferring know-how involves the dissemination of a small

portion of those things in which know-how is embodied, judging from the

views and practices of industry.

This raises a number of questions about the Government's policies

concerned with the dissemination of technical data for reprocurement

purposes. Where highly specialized products are to be reprocured, is

it reasonable to expect the dissemination of drawings to lower the entry

barriers sufficiently to permit competition? Commercial experience

indicates that considerably more is required for efficient transfers

of know-how when complex products are involved.

Given that present data policies are reasonably appropriate for

increasing competition on items of modest complexity, i.e., where raanu-

facturing know-how is embodied largely in design information, how can

competition be further encouraged? Here is where commerci.al licensing

experience may have some direct relevance for innovations in defense

procurement policy.

The purpose here is not to propose a specific policy innovation,

but rather to indicate how commercial licensing experience might be

incorporated into procurement policy. Suppose that a condition of an

R&D contract with the Government calls for the recipient firm to pro-

vide a package of manufacturing know-how to any firm later designated
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by the Government to fill a reprocurement contract. The developer

would be assured that such know-how licensing would not be required

except if he failed to win the follow-on production contract. In other

words, a clause would be inserted in the R&D contract providing for the

mandatory licensing of all rights and manufacturing technology to any

licensee designated by the Government at a later point in the program,

should the firm engaged in the R&D fail to win a later production con-

tract. The amount of royalties to be paid would be predetermined and

stipulated in the original contract.

When the time came for a follow-on production order, sufficient

technical data would be disseminated to prospective suppliers to per-

mit them to submit price quotations. Of course, each prospective new

supplier would know the costs of obtaining know-how under license from

the previous supplier. The developer, who would be forced to license

only after failing to win a competition for a follow-on contract, would

have a pricing advantage in the competition equal to the amount of

royalty payments that other firms would incur, as well as learning

advantages. He would, nonetheless, krow he was competing against rivals

for the follow-on contract and competitive pressure would result.

This concept has three attractive features. First, for many pro-

curements it would get the Government out of the data business and

generally reduce Government involvement with contractors. Second, it

avoids the problem of trying to decide exactly what technology is pro-

prietary -- a metaphysical exercise that has occupied too much of the

energy of procurement officials. Finally, the main costs of transferring

technology would never be incurred unless the buyer were able to realize

savings from the transfer over and above the transfer costs.

In sum, further increases in competition in the reprocurement will

depend to a considerable degree upon the Government's success in diffus-

ing technology. In this connection there appears to be considerable

potential for developing and applying new techniques which will create

competition among suppliers of technical hard goods.

SI
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III. COMPETITION IN WEAPON SYSTEM PROCUREMENT

Competition in the procurement of major systems poses more severe

difficulties than competition in the reprocurement area. Price-compet-

itive source selections are rarer. More conflicts exist between the

Government's diesire to minimize costs and its desire to speedily intro-

duce high-quality items into service inventories. Nonetheless, the basic

problem in weapon system competition is the same as in the reprocure-

ment area. This is the problem of overcoming the barriers to the entry

of new firms posed by set-up costs and the lack of manufacturing tech-

nology. Despite the difficulties, some competition has been achieved

in the weapon system area and there are potentials for achieving more.

THE CONVENTIONAL STRATEGY -- DESIGN AND TECHNICAL RIVALRY

When analyzing weapon system acquisitinn strategies, it is helpful
,

to divide programs into sequential stages. A simple division is shown

in Fig. 1; programs are divided into three stages: development, initial

production, and follow-on production. At some point during the develop-

ment stage the product becomes reasonably well defined. This point,

therefore, divides the development stage into a pre-product definition

phase and a post-product definition phase.

in any actual program the stages shown sequentially in Fig. 1 may

overlap or blend in with one another. Moreover, for some purposes it

is useful to divide programs Lito more stages. The present purpose is

to examine various weapons system acquisition strategies to see how

each permits -- or precludes -- compeLitive source selections at dif-

ferent points in a program. For this purpose the schematic portrayal

of programs and strategies in Fig. I is sufficient and instructive.

Considering first the conventional strategy (labeled design

rivalry in Fig. 1), note that the Government selects a contractor prior

to the specification of a well-defined product. What is ordinarily

Weapon system acquisition strategies are discussed in more detail
in Ref. [51. For background on competition if, weapon system procure-
ment see Refs. r141 and [191.
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called a design and technical competition is a misnomer since the tech-

nical solutions to meeting operational requirements or solving technol-

ogical problems are not backed up with demonstration hardware or other

convincing physical evidence. (There are methods that could provide a

considerably sounder basis for technical choice at the development stage,

but this is not the issue at hand.) The important consideration for

present purposes is that on the basis of relatively scanty information,

with the conventional strategy the Government selects a contractor for

the entire program very early in the development stage.

Ine initial contract, for which the Governent has source-of-supply

options, ordinarily covers only a small part of the program envisioned,

perhaps as little as 10 percent. On the basis of technological and

strategic developments as the program progresses, other contracts for

different parts of the program are let. These may involve more R&D,

initial production of end items and spare parts, and perhaps follow-on

production. All the contracts, however, go to the contractor selected

for the initial development phase. They are all follow-on, single-

source contracts awarded without any new source s.ection competitions.

This procedure acc:nmodates the high degree of uncertainty surround-

ing modern weapon system acquisitions. The uncertainties are of two

types. One is technical uncertainty about the physical or performance

characteristics of the item to be developed; the other is strategic

uncertainty about the demand for the product once it has been produced.

Technical uticertainty constrains edfective competition early in the

development effort, especially when advanced technology is involved.

Moreover, both types of uncertainties discourage the Government from

making specific long-term production or contract commitmencs. On the

other hand, the Government is interested in having long-term program

commitents to increaea ttI likelihood of obtaining funds and to increase

the contractor's dedicatin to the program.

The design rivalry strategy has the aJvantage to the Government that

it does not legally obligate the Government for expenditures beyond those

These uncertainties are discussed at length in Ref. (14).

I
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covered in the contract for the immediate part of the program authorized.

This permits the Government to be flexible with respect to uncertainties.

On the other hand, since the developer knows he is to receive production

contracts, expenditures can be made early in a program in anticipation

of later needs. Tooling, for example, can be constructed at the R&D

phase with an eye to later quantity production.

Another advantage to the Government is that the entire program is

under the cognizance and control of the same prime contractor. He is

responsible for insuring that all technological knowledge gained during

one stage is transferred to those units within his firm responsible for

later stages. The Government need not be concerned about insuring that

knowledge and information acquired in one part of the program is trans-

ferred to parties irvolved in other parts of the program.

There are three difficulties with this strategy. First, in select-

ing the recipient of the initial development contract, the Government

cannot merely choose the best development organization. Instead, it

must keep in mind manufacturing as well and select the firm with the

best overall capability. The strategy works against firm specialization.

Second, with this strategy R&D is not viewed as an end in itself

but as the prelude to more iucrative manufacturing contracts. This

situation creates intangible pressures that make it difficult to termi-

nate less useful projects. Also, since early in the program the con-

tractor begins preparation for production, cancellation of the program

or changes in the configuration of the system frequently lead to the

scrapping of tooling, plans and so forth. This can prove extremely

expensive.

Third, with this strategy most procurement dollars are spent under

follow-on contracts without even technical rivalry. If cost-saving

benefits from competition in weapon systems are anything like those

in the reprocurement area, this results in a substantial increase in

weapon system costs.

In short, the uncertainty inherent in weapon system development

presents the DOD with three options. The first is to regard competition

For an exposition of this point by an aerospace industry spokesman,
see Ref. [101.
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as infeasible or uneconomic at all stages of a program, let the initial

contract by a design rivalry, and let all other contracts (accounting

for most of the expenditures) as noncompetitive follow-ons. The second

option is to attempt to resolve the uncertainties early enough in the

program to permit effective price competition at the R&D stage. The

third option is to regard uncertainty resolution at the R&D stage as

infeasible or uneconomic but to attempt to generate competition later

in the progra.

The DOD has chosen the first option for most programs since World

War II. For some programs, however, the other approaches have been

used. Some alternative methods of generating competition are depicted

in Fig. 1. Some strategies permit competition at the development stage,

while others facilitate competition at later stages in programs. They

will be briefly described here.

*

TOTAL PACKAGE PROCUREEIT

One way to obtain competition at the development stage is to use

the total package procurement concept (TPPC) recently applied to the

procurement of the C-5 transport aircraft. This strategy requires

elaborate product definition such that uncertainties can be sufficiently

resolved to permit a single contract for the entire program to be let

with price competition. This is indicated in Fig. I by the source-

selection at the point of product definition. With TPPC, all procure-

ment dollars are spent in a competitive environment. Follow-on con-

tracts are eliminated. Also, a single contractor has coordination and

integration responsibility for the entire program. Transfer of t.ch-

nology among stages is an interfirm matter,

The main problem with applying TPPC is that technological and stra-

tegic uncertatnties must be largely resolved before the package contract

is let. Even for relatively "certain" projects, such as the C-5. this

can prove quite expensive. For more advanced systems with greater

technical uncertainty, or in situations where there is considerable

strategic uncertainty, resolving uncertainties might be impossible or

at least prohibitively expensive.

The ooncept is described in Reis. .21, 12 and '0.
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A possible complication is that TPPC requires the Government to

adopt a "hands off" policy towards the system once the contract is let.

The contractor has a competitively priced contract for a tightly speci-

fied system and revisions have to be authorized and funded by change

orders. With extensive changes, to be priced separately by negotiation,

the Government will find itself back in the position of negotiating

with a single source -- the position it attempted to avoid by using

TPPC. Of course, for a system without much uncertainty changes should

be few and it is desirable to minimize the Government's involvement

with the production. If changes are inevitable, however, either TPPC

complicates the process of making them or the changes dilute the use-
f Ilness of TPPC.

In short, TPPC is an extremely effective way to achieve competition

in weapon system projects with relatively little uncertainty. For

projects with a high degree of uncertainty, however, it could be in-

feasible or expensive to apply.

PARALLEL DEVE W POT

Another approach to generating competition at the development stage

is the parallel development strategy. The concept here is to bring

along two or more prospective suppliers through the development stage

until demonstration hardware has been produced. As shown in Fig. 1,

the production contractor is selected later than is the case with a

design rivalry or TPPC. With demonstration hardware, presumably enough

technical uncertainty will have been resolved to permit cost-effective-

ness evaluation of the competing systems. This approach could be com-

bined with other strategies to generate considerablv competition t,,Cn

in the face of substantial uncertainty.

The principal obstacle to parallel development is that it adds to

the total cost because of the duplicated RW acttvitie-. AL least this

seems to be the main reason why this approach has not been used in recent

years. The costs and benefits of parallel developments and other prototype

Ref. r8 develops the case for a parallel drvelopment strategy.
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approaches have received relatively little study, although there are

reasons to think that the cost might be lower and the benefits highEr

than commonly believed. This approach offers a number of attractive

- features when used in conjunction with other techniques.

The TPPC and parallel development approaches attempt to generate

competition in weapon system procurements by reducing uncertainty at

the R&D stage. There are other strategies that take an alternative

route and attempt to generate uncertainty competition later in the

process at various stages of production.

SECOID SOURCING

One of these is "second sourcing," a strategy that has been quite
*

successful for the Navy. The Navy has applied it to a variety of

programs for small missiles, target drones, aircraft engines and tor-

pedos. Usually a development contract is let to a single firm, although

in some instances the Navy has designed the weapon in-house. The devel-

oper (if Navy-developed, the original producer), furnishes the Govern-

ment with drawings, specifications and other technical information.

The Government performs enough system engineering to validate the data

and transfers at least portions of the technology to the new supplier.

During the initial production run or during follow-on production,

or during both, there is some form of competition. Sometimes this is

ncgn iated price competition but there have even been advertised pro-

curements. The new or second source sets up a production line. Pro-

duction by the original and second source may overlap in time, two

production lines nay be maintained through much of the program, or the

original source may drop out of the program with the award of the con-

tract to the new supplier. The second iurcing example shown In Fig. 1

assumes a system developed by a Government organization with two "hot"

production lines during the early part of the production process.

This strategy has the advantage that only one development program

ta:-es lace yet competition ii obtained at some manufacturing stage.

*

Some second-sourcing experience Is discussed in Ref. l6, pp.
190-192.
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Also, the Government need not mak long-term procurement commitments,

but can procure on a year-to-year basis, generating competition through

the dissemination of date packages.

There are two disadvantages. First, the Government must engage in

extensive system engineering and technology control in order to warrant

the design vjven the second source. This is expensive and requires a

sizeable, skilled staff. Second, there is duplication of tooling and

other set-up costs. If production tuns are large enough to absorb these

costs, this may be a iegligible considera ion. With smaller production

runs, such as are typical with ships and aircraft, such costs may be

prohibitive.

SEPARATION AND LICENSING

Another interesting procuremeut strategy is separation and licens-

ing of technoiogy. The idea is -) open a propram to competition at

one or more pointi during the production stage, aided by technology

licensing of the sort previously discussed in connection with the

reprecurement problem. Technology licensing has been an important

ftature in various co-production programs under which aircraft and

missiles have been produced by firms that were not invulved in the

underlying R&D. Provisions that migibt permit licensed production were

also written into the contract for the Phoenix missile system for the

Navy versici of the F-Ill.

Separation and licensing represents one polar approach to competition

in weapon system procurQent and TVPC represents the other. With the

conventional procurement strategy there are a number of contracts but

only one source selection. TPPC deals with the problem by collapsing

the many contracts into a single contract; there 1, one contract and

one competitive source selection. With separatior cod licensing there

may be several contracts, but also several opportunities for competitive

source selection.

In Ref. [5] this strategy is described in tm)re detail and evidenc
about its costs and benefits is provided.

This contract clause is described in Ref. 111. pp. 45-46.



The separation and licensing strategy could be tied to a conventional

R&D effort or to some other development strategy. The development con-

tract would contain a clause giving the Government the right to designate

another firm as the developer's licensee for production of the system.

Contract negotiations would include fees for licenses of patents, pro-

prietary tights, know-how and any other technology a new manufacturer

might require. Provisions for tchnical assistance would also be

include].

After the system is developed and produced in at least limited

quantities, a source selection would be conducted for a follow-on pro-

ducti-n contract. If some firm other than the developer were selected,

the developer would receive royalties and assistance payments for his

contribution.

In Fig. I this strategy is depicted as a single line to indicate

that at any point in the production part of the program only one firm

is involved. Points at which competition might occur for follow-on

production are indicated by horizontal lines.

There are four attractive features of this strategy. First, there

is competition for most of the production program. Second, the Govern-

ment need not be involved closely with technology transfer; this is an

interfirm matter covered by conventional technology licensing procedures

and law. Third, quantity production commitments and source-of-supply

decisions can be postponed until late in an acquisition program. Fourth,

only one system need be developed and most cf the duplication of tooling

ruquired by second sourcing is avoided.

On the adverse side, however, interfirm technology transfers have

costs and pose administrative burdens. Also, the contracts must be

carefully written to insure the flow of technology between firms and to

give the developer adequate incentive to transfer his know-how.

There l.&s been relatively little licensed production in dor.astic

military programs for major weapon systems, but there is substantial

experience with such arrangements in the international market. Aero-

space firms have become experts in exporting know-how and est..blishing

oth'r firnis in the business of manulacturing systems the t.rmer have

dosigned. Table 5 presents figures on international licensing of complete
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aircraft systems. It shows that more than ten thousand aircraft have

been produced by firms not involved in the underlying R&D work. These

aircraft have a total value of over $5 billion. Case studies have

indicated that the costs of transferring the technology have not been

prohibitively high; therefore, this could prove to be a way to generate

more competition in weapon systems at an attractive cost.

To emphasize an obvious point, no one strategy is appropriate for

all procurements. Differences in uncertainty, size of production, the

difficulty of transferring technology and other considerations should

determine the choice of a strategy. Yet, since World War II there has

been a tenacious and almost complete commitment to design rivalry as

the acquisition strategy. There have been some exceptions such as the

second-sourcing prograns, but it is notable that they are exceptions

and few. Secretary Charles' development and promotion of TPPC has had

the salutary effect of generating attention to acquisition strategies

and the possibility of innovation. It has challenged orthodoxy in

thinking about acquisition methods. Despite the substantial merits of

TPPC, it would be regrettable if any new strategy were to become a new

orthodoxy What is needed is more effort devoted to developing new

acquisition strategies, improving existing strategies and trying to

determine the best mix of acquisition strategies for a given set of

weapon systems. These are the problems that demand much more study

and attention than they have received in the past.

This seems to have been the experience for transfers to Japan of the
manufacturing technology of the T-33A, F-86F and F-104J. These programs
are described and a detailed analysis is made of the cost of transfer
of the F-104J in Ref. [5]

S . m
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IV. PROCUREMENT IN THE ABSENCE OF COMPETITION

Earlier portions of this paper have explored opportunities for

increasing competition in the procurement of military hard goods. While

many improvements are possible, even in the best of all procurement

worlds, a sizeable percentage of these purchases will always occur with-

out a background of price competition. Pressures of time, lack of tech-

nically qualified firms, and financial requirements, will in many cases

produce barriers to competition too great to be overcome at reasonable

expenae. Ccnsequently, procurement policymakers will always be concerzled

with substitutes for competition, much the same as they are today. This

section will menlion a few of the more important techniques. The treat-

ment is sketchy not because the problems are simple -- indeed, they are

exceedingly complex -- but rather because the techniques and problems

have been discussed previously on numerous occasions.

COST ESTIMATION AND C ONROL

In the absence of competitively determined prices, procurement

prices and fees have to be cost-based. Consequently, good cost esti-

mating techniques and a sound data base are vital. Moreover, cost

cognizance and control are necessary to insure that cost estimates have

some real bearing on actual cost outcomes.

The DOD and Congress have given extensive attention to the problems

of cost estimates in recent years. Substantial sums have been spent to

improve costing methodology, new cost reporting systems have been insti-

tuted, and the Truth-in-NegotLiations Act (Public Law 87-653) has been

passed to improve the quality of contractor-provided cost data.

It. themselves, these are all useful. If one is in a situation with-

out market price information, he needs any other information he can get.

The only problem arises because of the position in some quarters that

sophisticated cost analysis can adequately replac .mpetition as

See Ref. (1) for a discussion of some of the requirements for us-
ing cost information to make acquisition decisions.

_ _ _0 l
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a source of information. There are two reasons why this view is mis-

guided. First, with variations in prices as large as those observed

in competitive defense procurement (see Table 2), it is obvious that

cost estimation, even if it could estimate some average price accurately,

could hardly be expected to estimate a minimum supply price. The second

reason is that cost-based prices and fees, even established by good

estimation techniques, have inherently perverse incentives. Higher

target costs yield more profits.

Improvements in cost estimating techniques and cost controls are

valuable as a second-best substitute for competition. They are not

adequate replacements for competition, and the search for improved

costing techniques should not distract procurement officials in the

search for ways to avoid having to price on the basis of cost estimates.

INCENTIVE CONTPrSCTING

The most spectacular contracting development during the last decade

is )he growth in the use of incentive pricing arrangements. Great

benefits have been attributed to their use. If the alternative to a

fixed-price-incentive or a cost-plus-incentive-fee contract is a cost-

plus-fixtd-fee contract, then clearly there are significant advantages

to incentive pricing arrangements.

On the other hand, coat incentives in contracts are poor substitutes

for price competition; incentive fees simply do not yield tti same

competitive pressures. They motivate contractors to maximize the cost

underrun, i.e., the difference between actual and target costs. There-

fore, the contractor is as interested in maximizing the target cost as

in minimizing actual cost. After all, an inflated target can be achieved

by negotiation whereas reduced actual costs must result from efficiency.

There is some empirical evidence on this point. It appears that

many of the reported underruns on tncentive contracts are the result

of overstated target costs rather than increased contractor efficiency.

While incentive contracts help to rt'tivate contractors in situations

Thim point is well developed in Ref. r131.
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where interfirm rivalry does not provide such motivation, they offer

little compensation for the problems generated by a lack of competition.

PROFIT POLICY

The current DOD profit policy attempts to stimulate contractors to

be efficient, assume risks, seek above-average performance, and invest

their own capital. The results, though hard to measure, appear to be

mixed. Profit policy links fees to pricing and cost-sharLng arrange-

ments in contracts. The impact of profit policy on contractor motiL-

vations to improve efficiency and increase private investment is less

clear. Undoubtedly considerable improvement is possible, and the DOD

is actively studying potential new procedures.

Nonetheless, it is important to note that the DOD profit policy

comes into play when prices are based on costs because of a lack of

market competition. Thus, procurement profit policy always must carry

the albatross of the perverse motives inherent in cost-based fees.

IJOv R -FLRk4I SEED PROPMflf

In any industry with noncompetitive pricing there are social invest-

ment problems. The cost-based nature of negotiated procurement prices

raises substantial doubt about the motivations of defense firms to

undertake the capital investment needed to provide the industrial base

for the military establishment and to introduce cost-reducing innovations.

As a result, the DOD has long been a major supplier of capital assets

to the defense industry. In recent years it has tried very hard to get

out of its investment role. The relative importance of Government-

owned equipment and facilities has decreased significantly. Nonethe-

less, the Government still continues to spend large sums each year on

equipment to be used by its contractors.

This Government investment poses some competitive problumd. It is

not easy to place t contractor with Government equipment on the same

m*

See ?e,. [1S tor a discussion of DOD profit policy goals.

For more discussion of this point, see Ref. 41.

See Ref. r3).
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basis as a contractor without equipment when they are in a competitive

source selection. The collection of rents for private use of the

equipment is also a problem.

On the other hand, because the Government is an investor it has had

a powerful weapon for promoting innovation and change. The introduction

of automated machine tools is a case in point. If the Government is

successful in turning over the investment role completely to private

firms, in a procurement environment which is largely noncompetitive,

it will be more difficult to assure that the defense firms remain tech-

nologically efficient.

Even so, there are alternatives to current Government ownership

policies that appear attractive. Examples are buy-back provisions,

price supports fLr risky investments, and consortiums for specialized

equipment. This is not the place to explore the policy choices. It

should be noted, however, that Government investment complicates the

achievement of competition in procurement, yet it plays an important

role in the technological development of the defense industries in the

absence of strong competitive pressures.

l1
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V. CONCLUSIONS

In the purchase of military "hard goods" the main obstacles to compe-

tition are the entry barriers posed by set-up costs and differential

endowments of technology and know-how. Generating more competition in

this area of procurement will generally require increasing the scope

of contracts (as in multi-year procurements or TPPC), or will require

diffusion of technology (as in reprocurement data packages, second-

sourcing, and separation and licensing).

The DOD has attempted to devise methods of overcoming the barriers

and has been successful in increasing competition in procurement. There

remains, however, considerable potential for further increases. The

evidence on the cost-saving effects of increasing competition in pro-

curement indicates substantial benefits from such increases. The po-

tential payoff justifies considerable attention to new methods of over-

coming the barriers to the entry of new firms into the production of

military hard goods.

The main danger is that techniques appropriate for one type of pro-

curement will acquire the sanctity of orthodoxy and be applied to all

procurements. Each type of good or service has technical or market

peculiarities, and so there is a need for a wide range of procurement

techniques and a mixed strategy for obtaining competition. More atten-

tion to new techniques and more tailoring of techniques to specific

procurements is needed. In the reprocurement of components, parts and

support equipment, for example, there appear to be large potential pay-

offs from adding new techniques to the current arsenal of procedures.

Onj such innovation would be the use of licensing techniques for the

diffusion of manufaLuring technology. Aerospace firms have had exten-

sive experience with know-how licensing in commercial programs and they

are experts in transferring technology. There is no reason why the

Government should not take advantage of this expertise to achieve more

competition in reprocurement.

In the weapon system area the prime need is to experiment with

acquisitfon strategies other than the conventional design rivalry pro-

cedure that results in most procurement dollars being spent under
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noncompetitive follow-on contracts with the developer. The total

package procurement concept (TPPC) represents a major step in this direc-

tion. There is need, however, for more experimentation and more atten-

tion to designing or perfecting other strategies. One strategy that

appears worthy of experimentation is the separation of different stages

of programs and the use of licensing techniques to permit competitive

source-selections at the reprocurement stage. Procurement strategies

have to accommodate the technical uncertainty and market foibles en-

countered in various procurement situations. Therefore, it is important

to prevent any particular strategy becoming "the" strategy. A mix of

many weapon system acquisition strategies is escential if competition

in defense procurement is to be promoted effectively.

II
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