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PREFACE, 

The investigation reported in this study was undertaken at the 

suggestion of F.T. Moore, who presented a broader treatment of the 

issues raised here, together with some related matters, in his Military 

Procurement and Contracting: An Economic Analysis, The RAND Corporation, 

Memorandum RM-2948-PR, June 1962. The two studies were written almost 

concurrently, and while not identical in outline of contracting goals, 

categorization of relevant contract types, or suggestions for contract 

improvement, they are complementary. Both examine various aspects of 

Air Force procurement and contracting, in the hope of throwing some 

light on the effectiveness of past practices, and providing background 

data for those charged with responsibility for determining future 

practice. 

This study presents a collection of seemingly relevant facts and 

some observations which these "facts" adduced. Some information included 

may not be pertinent, while other important information may have been 

neglected through ignorance or a failure to appreciate its significance. 

Observations arising from these "facts" are as frequently questions as 

answers, and even the answers are highly tentative. In short, the 

study represents an initial effort toward understanding the more 

elusive areas of contract negotiations. 

Detailed naterial presented in the case studies was obtained 

largely from the files of the Directorate of Procurement, Aeronautical 

Systems Division at Wright-Patterson Air Force Base. 
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SUMMARY 

This study surveys the history of negotiations and contracts for 

two models of bomber aircraft, the B-52 and B-58. Their case histories 

constitute prime examples of situations facing the Air Force in its 

procurement activities. The problems and potentialities of contract 

negotiations are the focus of primary interest. The principal aim of 

this study is to present an analysis of these particular procurements 

in some detail so that others interested in procurement problems can 

get a close-up view of the contracting process in its complex techno

logical and institutional setting. 

In Sec. I, it is necessary to consider the purpose of procurement 

and the possible relationship between contract form and procurement 

results. When the basic goals of military procurement are outlined, we 

see the gap between the general enunciation of these goals and their 

practical implementation to be the major barrier to efficient procurement 

and to efficient study of the procurement process. The question, 

"Does contracting matter?" plagues the entire investigation. Although 

there is every presumption that it does -- that is, that contract 

forms and provisions have some effect upon price, cost, and performance 

the empirical evidence is not entirely convincing. 

Section II outlines the principal elements of procurement contracts 

and investigates the arithmetical interrelations between contract 

elements and cost-price-profit outcomes. The discussion is included 

to familiarize the reader with the terms used in succeeding Sections 

and to emphasize the special role of "cost" figures in contract negotiation 
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and settlement. Both the initial cost targets and final cost statements 

are elements in the bargaining process and cannot be depended upon to 

have any stable relationship to forecast or accounting costs familiar 

to the economist and accountant. The difficulty of cost interpretation 

and estimation creates an important disability for Government contract 

negotiations. In addition, inability to specify a maximum demand price 

for major weapon systems limits the ability to provide an alternative 

to cost estimation as a basis for price setting. 

Section III presents the procurement history of the B-52; Section 

DI does the same with the B-58. In each instance, we examine the contracts 

in chronological order and attempt to understand the form and provisions 

in terms of the preceding developments and special circumstances 

surrounding the negotiations. Each set of procurements presents a 

wide variety of contract types and each reflects a distinct approach 

to contract negotiations. The first is a "mark-down" strategy, in 

which the contractor's estimates of his own costs become the principal 

basis for negotiation, with an effort directed at examination and 

possible lowering of the cost estimates. The second is a "position" 

strategy which uses elements of the contract to establish a range of 

outcomes from which the contractor may select various combinations of 

prices and profits. 

It is difficult to shaw the superiority of either bargaining approach 

on the basis of the evidence presented here. Although the study brings 

out certain advantages and inadequacies of each approach, the diversity 

of technological and institutional situations involved and the continuing 

uncertainty about the performance of the B-58 make a definitive judgment 



- vii -

impossible. These histories do suggest the great variety of situations 

facing Air Force negotiators and contract officers, and the dangers 

inherent in hasty and oversimplified suggestions for improvement. 

Suggested directions for improvement appear at the end of Sec. V, but 

the findings of this study are sufficiently tentative and inconclusive 

to render these suggestions "food for thought" rather than designs for 

action. 
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I. DJTROIUCTION 

The task of this Memorandum is to explore some of the decision 

problems and behavior norms involved in procurement negotiations for 

heavy military hardware. Two current sources of information are: 

(1) an extensive list of contract types and selection criteria con

tained in ASPR's (Armed Services Procurement Regulations), and (2) 

the algebraic and graphic analysis of "the general case" under ceteris 

paribus assumptions. Neither the regulations nor the generalized 

abstract treatments reveal all of the key variables in actual contract 

negotiations. They neglect, in particular, the time sequences involved 

in bargaining, performance, and final settlement. Hopefully this 

exploration will pull together some of these elements for a broader 

view of the contracting process. 

As a vehicle for achieving more thorough knowledge of the contrac

ting process, case studies were ma.de of the contracts negotiated for 

the procurement of aircraf't models B-52 and B-58. Procurement for 

these aircraf't involved a total of 18 contracts spread over a period 

of 16 years (1945-61) and present examples of several important con

tract types. The case studies themselves were limited to an inspection 

of the official records and files and to a small number of interviews. 

Had time been available, a more detailed investigation to yield a 

definite historical record would have been desirable. The results 

obtained here are of some intrinsic interest, however, and bring out 

a number of the less obvious aspects of military contract negotiations. 

The case studies presented in Secs. III and IV may be read as 

examples of the institutional and historical situation underlying 
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* the data analyzed in the RAND study by F. T. Moore. Such reading is 

both instructive and discouraging; it raises the question whether any 

conclusion derived from a statistical analysis of such data has signifi

cance. The case studies themselves, however, are equally unsatisfactory 

as a basis for generalization, because the unique features of the indi

vidual situations frequently seem to dominate the outcomes. Taken 

together, however, both the statistical and the historical analyses 

may be of some use, at least in setting limits for inductive reasoning 

and defining areas in which judgment should take over. 

Admittedly, this Memorandum is concerned with matters of, say, 

the third level of importance in weapons procurement. Prior consider

ations would be, first, the over-all strategic position and the types 

of weapon systems required to attain it; and second, the selection 

of individual weapon systems and contractors for development and pro

curement. It is only a:f'ter both of these problems have been dealt with 

that the cost-price-performance relations involved in specific contract 

and procurement series come up for detailed consideration. This is 

not to say that contracting prob1ems are insignificant. A1though it 

would be possible to err considerably in over-a11 procurement efficiency 

while achieving high 1eve1s of efficiency in contracting, the reverse 

is probably not true. Efficient contracting is an essential element 

of over-all efficient procurement. Further, experience with the con

tracting process conditions decisions about the entire procurement 

* F. T. Moore, Mill Procurement and Contracting: An Economic 
Analysis, The RAND Corporation, Memorandum RM-29 -PR, June, 19 2. 
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f'unction because of the interrelations between contracts and information 

and between~ post contract evaluation and future anticipations. 

Thus, selection of ultimate strategic goals rests in part upon their 

anticipated costs, and these in turn may be heavily influenced by 

contracting experience. 

DOES CONTRACTING MATTER? 

Basic issues throughout this exploration are the impact of insti

tutions upon events, and the impact of sequences of events upon their 

successors in time. We are concerned first with the way in which 

negotiating behavior affects the content of contracts, and second, 

the way in which the content of contracts affects the subsequent 

behavior of contractors and the final performance results. Although 

the mere existence of the contracting process implies the existence of 

cause-effect relations between bargaining, contracts, and perforIIE.Ilce, 

these relations are by no means easy to identify. They may be absent 

or negligible in some procurement actions, and, where present, may !Uil 

both ways in time because of the impact of anticipations upon behavior. 

Further, anticipations may be self-fulfilling, so that apparent 

instances of accurate forecasting actually represent the adaptation 

of results (or of reported results) in response to expectations pre

viously stated. Evidently, given the variety of causal relations which 

might be identified and the highly conjectural nature of any such 

identification, the most that the case studies presented here can do 

is to suggest a few plausible possibilities and to eliminate a few 

implausible ones. 
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In order to develop this point in more detail, let us ex>ntrast 

what might be described as the "deterministic" and "free will'' view

points on the procurement process. From a study of the ASPR's, AFPI's 

(Air Force Procurement Instructions), and related current directives, 

one might gain the impression tJ:nt for any given contracting situation 

the contract form, basic provisions, cost-estimating procedures, and 

fee arrangements were sufficiently prescribed by regulation and direc

tive as to be virtually exempt from the pressures of bargaining. 

Extending such an impression, one might feel that not only are there 

no significant contracting alternatives, but also that there are no 

significant performance alternatives. That is, contract performance 

may be taken as a game of chance and skill with the behavior of the 

contractor in this game unaffected by the provisions of the contract: 

technical and cost outcomes ~ what they must be, and the function 

of the contract is simply to place a value on the results obtained. 

At the opposite extreme, the "free will11 viewpoint verges on the 

fallacy of post hoc ergo propter hoc. According to this way of think

ing, every step in the contracting process bears a causal relation to 

its successors and, hence, to the final contract obtained. The free 

will view attributes performance results -- particularly cost results 

very heavily to the response of the contractor to provisions of the 

particular contract. 

Obviously, both positions are extreme. There are, very likely, 

inevitabilities, additional decisions, and outcomes in any contracting 

situation which are alterable only under extreme circumstances. On 

the other hand, the variability of contract content and performance 
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suggests that there may be some interaction between the two. It should 

be emphasized, however, that this need not be a general pattern of 

interaction involving any small number of identifiable variables. It 

may be that the interaction between the technical conditions, contract 

provisions, and performance outcone is determined by such a large 

number of variables that no useful generalizations are possible. This 

last hypothesis is intuitively unattractive, and should be accepted 

only when every conceivable attempt at generalization has failed -

which means never. Its rejection, however, need not imply the accep

tance of either of the preceding viewpoints. Specifically, in the 

following discussion, we are trying to find the truth between the 

assumption of (virtual) determinism and simple temporal causality. 

I emphasize this point because so much of the contracting process 

implicitly relies upon one or the other of these assumptions, and 

soneti..~es upon both. 

A few other points are pertinent to these introductory remarks. 

The first, implicit above, is that the efficiency of the contracting 

process in procuring satisfactory equipment at reasonable prices 

depends upon the partially independent outcomes of two sub-processes: 

negotiation-agreement, agreement-performance. These sub-processes 

may also consist of a number of steps or stages; the ma.in point at 

the moment is the minimal two-stage perspective. A second point is 

that even in the official records there are significant and sometimes 

intentional gaps between reported conditions and those which common 

sense would accept as "actual." The most obvious example is the treat

ment of cost data, and other examples will be noted as they appear. 
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A third point is that we know little about, and thus can assess only 

tentatively, the performance characteristics of the weapons procured 

as a result of fu e contracting process. Only after a long period of 

production and use can such inu:>ortant characteristics as durability, 

flexibility, and maintenance cost be accurately evaluated. The modern 

history of weapons procurement suggests that by the time operating 

characteristics are fully known (sometimes before), the weapons them

selves have become obsolete. But the contracting process with which 

we are concerned has no bearing upon the establishment of t..1.e operat-

ing requirements of the aircraft, the initial selection of the contractor, 

or the pricing of the R&D work. Our concern is exclusively with the 

procurement of production models of aircraft for which GOR's have been 

approved and prime contractors selected. Nor are we explicitly con

cerned with the unilateral recovery of profits acconu:>lished through 

11renegotiation. 11 

CRITERIA FOR EVAWATING CONTRACTING EFFICIENCY 

In order to determine whether any type of bargaining behavior or 

set of contractual arrangements is superior to any other, it is neces

sary to establish some criteria for evaluating these practices and 

arrangements or their results. These criteria may refer to tlE prac

tices or arrangements themselves (bargaining practices discouraging 

fraud, and contractual provisions reducing uncertainty may be desir

able in themselves) or to their outcomes in terms of performance, cost, 

and prices. out of the infinite array of such criteria which might 

be considered, the following summary list has been developed. Unfor

tunately, none of these criteria are easily measurable, nor are their 
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inter-correlations easily determinable. They seem, however, to be the 

principal ones which shou1. d be considered, and the order in which they 

* are listed indicates a plausible assessment of their relative importance. 

1. Performance. The supplies and services contracted for should 

be delivered on schedule in the quantity and quality planned. Clearly, 

effective performance is the number one goal of contracting. But 

measurement of performance effectiveness is always conjectural and 

~ post, while uncertainty and subjective judgments condition the 

estimation of the technological and value trade-offs among performance 

variables. 

2. Economic cost. The total real cost of attaining the given 

level of perforn:nnce should represent the smallest amount of sacrifice 

for the economy as a whole, irrespective of the incidence of money costs. 

3. Price to the Government. Performance should be obtained at 

the lowest price to the Government consistent with a competitive reward 

for the contractor. Although the ASPR's are clear and correct in 

stating that the price to the Government need not be the lowest con

ceivable price on any single procurement, even the theoretical 

* Compare the list of 110bjectives of Procurement Policy11 developed 
by John Perry Miller. The first three items are identical with those 
above; the re:nainder of his list is as follows: ( 4) "minimize insta
bility in prices, output and employment in the economy at large," 
(5) "insure integrity on the part of government officials," (6) 11mini
mize political and social tensions and promote social cohesion by 
eliminating unconscionable profits," (7) "a wide variety of other 
objectives." J. P. Miller, 11Procurenent Policies and Renegotiation, 11 

in J. F. Weston (ed.), Procurement and Profit Renegotiation, San Fran
cisco, Wadsworth Publishing Co., 1960, pp. 86-87. 
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characteristics of this pricing goal are unclear and its practical 

implementation correspondingly difficult. 

4. Indirect costs to Government. Minimization of the cost of 

negotiations, changes, settlements, and subsidiary investigations is 

desirable. Although these costs may sometimes assume significant 

proportions, it appears that a large portion of them are fixed with 

respect to any one contra.ct and even with respect to IIX)derate modifi

cations of the entire contracting process. (The question might be 

raised, however, whether the present operating costs involved in 

Govermnent contracting and contract supervision are not excessive.) 

5. Government-business relations. The contracting process 

should permit mutually satisfactory relationships among the Govern

ment, the firms directly involved, and other elements of the private 

economy. Neither in procedure nor in results should the contracting 

process permit arbitrary discrimination in favor of individual finns 

or industries. Neither should precedents be established which will 

not bear repetition with the Sa.nE or other contractors under similar 

circumstances. Profits are a part, but by no means the whole, of th is 

Government-business bargain. Unfortunately, this ndue process and 

equal treatmentn criterion discourages the imaginative experimentation 

in contracting which might improve performance with respect to cri

teria 1-4. 

6. General economic effects. The contracting process should 

have no undesirable effects upon the economy at large and should avoid 

coming into conflict with other economic goals. When undesirable side 

effects or unavoidable conflicts arise, it becomes necessary to assess 

the relative merits of the case and adjust the contracting process, 
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either by adopting corrective countermeasures or by identifying the 

better of two desired alternatives. Attempts to use military <?.Ontract

ing as a vehicle for promoting other economic policies {support of 

depressed areas, small business, etc.) should probably be avoided if 

these attempts obstruct achievement of the paramount objective. 

The above criteria are not very diff'icult to state in general 

terms; but they are very difficult to state in the specific, operational 

te=m.s required for their application in procurement directives or even 

in the ex post evaluation of procurement costs and results. Only the 

most tentative use of these criteria is possible in evaluating the 

procurements of the B-52 and B-58. In fact, the remainder of this 

paper measures how far our reach exceeds our grasp in the definition 

and application of standards for military procurement. 
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II. THE CONTRACTnm PROCESS 

THE SEQUENCE OF EVENTS 

In considering the process and results of military contracting, 

it is essential to understand the sequence of events in a single weapon 

procurement from its inception to final settlement. After a period of 

research and development, frequently involving the Goverrunent itself 

as well as a nuniber of private contractors, selection of a contractor 

to produce the equipment under a prime contract follows. The selec

t:io n process, though not part of the contracting itself, may involve 

open competition, evaluation of R&D work, competitive bidding, or the 

application of some other criterion. 

In contracting, the first step is the issuance of a Letter Contract. 

This statement explains the Government's intention to procure a speci

fied quantity of equipment with certain specified characteristics over 

a specified or suggested time period. Although the degree of detail 

may vary considerably, the Letter Contract indicates general responsi

bilities of the contractor entering into the agreement and sometimes 

contains certain features of the final contract and timing of subse

quent negotiations. A Letter Contract does not mention a set price or 

any money appropriations. At this point, the Government is relatively 

free to change its mind about all aspects of the procurement, including 

whether to go through with it at all. 

If the Gover~nt intends to continue the procurement, it holds 

initial negotiations within the next couple of years to 11definitize" 

the contract. These negotiations establish the contract form, cost 

targets, profit targets, ceilings, floors, and sharing provisions, and 
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also provide the basis for the expenditure of appropriated funds as 

performance of the contract proceeds. If redeterminable contracts 

are adopted at the initial negotiations, the time for a second set of 

negotiations or contract revisions will also be established. Then, 

at the second, or 11 firm-up" negotiations, fixed targets would be 

established and other contract provisions adjusted accordingly. 

During the entire course of the contract, changes occur in the 

technological details and performance requirements desired by the 

Government and expected by the contractor. These changes result in 

adjustments in the cost targets and, hence, in tle fee, price, and 

profit limitations stated in dollar terms. Note that target adjust

ments introduced by engineering changes differ from target adjustments 

under redeterminable contract provisions. The former base alterations 

upon the requirements placed on the contractor; the latter use improved 

cost information generated by contractor's performance in attempting 

to meet the original contract specifications. 

A~er tenns of the contract have been substantially fulfilled or 

the time covered has elapsed, a final settlement follows • The key 

operation in t.11is settlement is the determination of the "final nego

tiated cost. 11 From the terminology one would gather -- correctly -

that this is not "actual" cost. 

CPFF (cost-plus-fixed-fee) contracts-standards define allowable 

costs with reasonable clarity. Although not simple, the regulation 

and application of these standards is at least a straightforward matter. 

Final cost negotiations for CPIF (cost-plus-incentive-fee) and FPI 

(fixed-price-incentive) contracts can be protracted and diff'icult, 
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because the final price due the contractor is the diff'erence between 

the "negotiated final costs" and the cost target initially negotiated. 

ELEMENTS OF THE BARGAll" 

As of July, 1961, the ASPR's identified 18 types of contracts 

available for Air Force procurement. Many of these are special-purpose 

contracts that are rarely used; others are more alike than their 

separate listing implies. It is not our purpose to list and compare 

* in detail here even the more important contract types. It is neces-

sary, however, to summarize briefly the principal elements which may 

be combined in the price and profit structure of any particular contract. 

Essentially there are three types of contracts: Finn Fixed Price 

(FFP), Cost-Plus-Fixed-Fee (CPFF) and Incentive (FPI - CPIF). The 

last term is unfortunate, since the basic question surrounding this 

type of contract is whether it does present the contractor with a true 

"incentive" to which he is both able and willing to respond. Incenti'\e 

contracts might better be described as "Bonus-Penalty" contracts. 

In the initial negotiation, an FFP contract establishes a price 

payable upon delivery of contract equipment. Af'ter conclusion of 

initial negotiations of the FFP, no further examination of contractor 

costs or profits is ma.de. Under a CPFF contract the initial negotia

tions establish a fixed dollar fee. Payment of this fee m d all allow

able costs goes to the contractor as the contract task is performed. 

* I have found the most useful manual for this purpose to be AMCM 
70-2, Chap. 4: "Contract Selection" (revision of 10 February 1961; not 
official at the time of this writing). For a more fonnal presentation, 
see the statement of Commander J.M. Malloy, Chairman, ASPR Committee, 
before the Procurement Subcommittee of the Senate Armed Services Com
mittee, Procurement Study, Part I, 86th Cong., 2d Sess., pp. 79-92. 
See also Moore, RM-2948-PR, Sec. II. 
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The CPFF contractor is not required to deliver anything, but merely to 

exert his best efforts for a period of time. If the Government deter

mines that costs are running far ahead of the probable value of results, 

an early termination may be arranged. An FFP contract provides for 

"progress payments" to the contractor at a rate established by directive. 

The value of equipnent delivered is charged against the indebtedness thus 

accrued until a final cash payment is due. The CPFF contracts pay the 

contractor a monthly reimbursement on the submission of vouchers for 

allowable expenditures. 

Incentive or 11Bonus-Penalty11 contracts have characteristics in 

common with both CPFF and FFP contracts, plus some special features of 

their o,m. Like the CPFF contracts, Incentive contracts require that 

the Government pay all of the admissible costs incurred in fulfilling 

the contract, or all of these costs up to a ceiling. Like the FFP con

tract, Incentive contracts allow the contractor to receive a variable 

profit fee. But Incentive contracts differ in that neither the price 

nor the fee is firmly set in advance. 

There are two types of Incentive contracts: Fixed-Price-Incentive 

(FPI) and Cost-Plus-Incentive-Fee (CPIF). The Fixed Price Incentive 

tern is somewhat misleading. The price is not fixed, but there is a 

ceiline rate and the contract financing itself is handled through 

progress payments -- hence the name. The traditional forms of Incentive 

contracts have related the variable fee to differences between final and 

target costs, with higher fees payable for cost economies and penalties 

imposed for overages. In recent years, however, "performance incentive" 

formulae have been utilized to introduce a relationship between profit 
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fees and elements of contract performance other than cost. The first 

modern contract to incorporate this type of incentive structure was 

the first procurement of B-58's. A case study of this aircra~ contract 

presents in detail possibilities and problems associated with tile use of 

performance incentives. 

Fig. 1 illustrates the possibilities and differences existing 

among these contracts. The horizontal axis shows dollar costs; the 

vertical axis plots dollar profits. Hence, any point represents a cost

profit combination and thus a price. The illustrated case assumes an 

initial cost estimate or target of $100 and a profit fee equal to 6% 

of cost or $6. If the contract was CPFF, the fee would be $6 regard

less of the cost, and all possible final cost-profit combinations would 

lie on the line labled CPFF. Si.'1lilarly, if the contract was FFP, all 

possible final cost-profit combinations would lie along the line 

labeled FFP. If costs are $100, profits are $6; if costs are $106, 

profits are zero, etc. The two lines labeled 70/30 and 95/5 illustrate 

the outcomes possible under the bonus-penalty sharing formula by which 

the Government gains 70% or 95% of any cost savings and pays 70% or 

95% of any cost overages which may appear between the target and the 

11 final negotiated costs." The contractor thus keeps 30% or 5% , or pays 

30% or 5% of any differences between target and final costs, the inten

tion being to give him incentives to keep costs down. As frequently 

noted, the FFP contract is equivalent to an Incentive contract with a 

0/100 sharing formula. Fig. l also illustrates the positions of a 4% 

profit floor, an 8% profit ceiling, and a 120% price ceiling (all stated 

in percent of target or estimated costs). 
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It is possible to illustrate any contract in this type of diagram, 

given the combination of targets, formula, ceilings, and floors. Such 

illustrations appear later in this study presenting some of the contracts 

considered and adopted in the procurement of the B-52 and B-58. Air 

Force contracting offices construct these diagrams with the aid of 

specially prepared paper which has printed on it horizontal and vertical 

scales along with diagonal rays representing equal percentage relations 

between costs and fees and the principal sharing formula. With these 

supplementary aids, the diagrams may be used to draw together a large 

number of cost-price-profit dimensions in the comparison of contract and 

outcome alternatives. Observe that in these diagrams iso-price lines 

are parallel straight lines with the same slope as the relevant FFP line 

for the contract under consideration. 

The different contract forms contain different numbers of elements. 

The only requirements necessary to define all possible outcomes for both 

FFP and CPFF contracts are the target or estimated cost and the target 

profit. CPIF contracts add a sharing formula, a ceiling and floor 

on the final fee (but not on price); for costs outside of the formula 

range in either direction, the CPIF contract is simply a CPFF contract 

with either the maximum or minimum fee. FPI contracts include the shar

ing formula, plus a profit ceiling and price ceiling. Two additional 

contract variations of considerable importance in the procurement of the 

B-52 and B-58 were FPIR (Redeterminable) and FPIS (Successive targets). 

Under both contract forms the target costs and prices were re-set during 

the course of contra ct performance. Limitations established in the 

initial contract prescribed the way and extent to which adjustments in 
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targets could be effected. These contract types will be described in 

more detail in the case study. 

This entire discussion and the accompanying illustration perbaps 

give an impression of greater similarity a.roc>ng the types of contracts 

than actually exists. The point is that their elements are similar; 

in application, these elements may take on different values for differ

ent types of contracts and different contracting situations. For 

example, in contracting for the initial procurement of a new piece of 

hardware, the negotiation of a CPFF contract would norma.lly begin with 

a relatively low fee rate on a highly oonjectural cost estimate. The 

low fee is simply the price at which the contractor is willing to 

attempt the task, regardless of the total expenditures which may flow 

through his hands in the process. When somewhat greater knowledge 

exists ( or is assumed) about costs, a CPIF contract with the same low 

profit fee, a (hopefully) more accurate cost estimate, and a fairly low 

sharing arrangement (say, 95/5) might be adopted. A low rather than 

high sharing arrangement is favored because there is no desire to reward 

or penalize the contractor excessively for what may be simply an error 

in the cost target rather than a true demonstration of cost-savings or 

overages. When still more knowledge of cost behavior is available, a 

CPIF contract may be adopted. Here the profit rate allowed, and possibly 

the sharing formula, is almost certain to be higher than in a comparable 

CPIF contract. However, the price and profit ceilings serve to increase 

the risk involved to the contractor. Finally, when probable costs are 

well known to both parties and the performance characteristics of the 

equipment well established, adoption of a straight FFP contract with the 

current "high" profit rate is possible. 



-18-

This summary is not intended to describe the contractual evolution 

of a single procurement series. As the case studies show, contract 

forms do not proceed through easy stages with any more regularity than 

contract performance follows a theoretical growth or learning curve. 

Even the case contracts do not clearly reflect the "high-low" regulari

ties suggested above, nor need we expect them to. There may be cir

cumstances surrounding the negotiation of any particular contract which 

may provide at least a historical explanation for what appears to be 

highly aberrant behavior. In addition, the norms of contracting change 

in response to changing technological and economic conditions. For 

example, rates and sharing formulae corn idered "high" at one period may 

be considered "mediUI:111 and "low" at a later date. 

* TARGET COSTS AND FINAL PRIC:ES 

Of central importance, both in contract negotiation and final 

settlement, is the figure represented to be the "estimated" or "target" 

cost. It determines the base to which the fee percentage is applied and 

thus sets both the target profit in dollars and the cost target from 

which bonuses or penalties can be computed. Evidently, a low cost 

ta!'get, high fee and generous sharing formula may yield the same final 

price as a hig...11 cost target, low fee and limited sharing formula. 

Althoug.11 there is ample evidence that the relative "tightness" of the 

cost tarGet is an important variable in the actual negotiations, there 

is little evidence as to the ex ante evaluation of the 11tightness" of 

the cost target by the two parties. Although it might be assumed that 

* See also Moore, Op. cit., Secs. IV and V. 
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a.JJ:nost any compromise target would represent a relatively 11high" figure 

in the eyes of the Government and a relatively 11 low11 figure from the 

viewpoint of the contractor, this is not necessarily the case. The 

studies revealed one instance (B-52 procurement No. 10) in which Air 

Force negotiators felt the cost target accepted to be well below any 

reasonable cost estimate. Developments followed in the contract 

structure to provide partial protection for the contractor from this 

mistake. Whether or not this represents desirable contracting behavior 

is an open question; however, the behavior cannot be understood, much 

less evaluated, without reference to the expected accuracy of the stated 

cost estimate or target. Keep in mind that as an element in contracting, 

the 11estimated11 or 11target11 costs may not bear any close relationship 

to either party's 11 forecast 11 of what costs are going to be. 

Similarly, the costs reported in the final settlement, the 11 final 

negotiated costs,!! a.re equally disassociated from what common sense 

would identify as "actual" costs. In spite of the language of the 

regulations a.~d the description of contract selection as a function of 

cost information, the fact is that both the initial and final cost 

figures are determined by a bargaining process rather than by strict 

accounting procedures. In addition, the feedbacks within the process 

of negotiation and settlement may yield apparent relationships between 

initial and final costs (the negotiated costs) quite different from 

the underlying relationships between 11 forecast 11 and nactual 11 costs. 

This entire discussion is not meant to imply that accurate cost 

estimating and respectable accounting practices are not attempted by 

both the Air Force and the contractors. The fact is simply that the 
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ambiguities and uncertainties of the estimating and accounting processes 

and the crucial importance of the negotiated costs in determining the 

final price of the procurement combine to produce stated cost figures 

which can be expected to vary widely and erratically from costs actually 

anticipated or experienced. 

As an example of the complex inter-relations between cost targets, 

final costs and final prices, consider the data in Table 1. These 

data summarize Air Force experience with respect to two large collec

tions of weapons contracts, 127 Incentive-type (presumedly about 85i 

FPIF and 15% CPIF in dollar terms) and 171 CPFF. These data were 

presented to a Senate Committee with the implication that Incentive

type contracts result in cost reductions, whereas CPFF contracts let 

costs get out of control. It might just as easily be argued that the 

data show initial costs to be generally over-targeted in Incentive 

contracts and generally under-targeted on CPFF contracts. This appears 

to be a common preconception in the contracting literature, and some of 

the nincentivesn present would certainly lead one to expect this result. 

There are counter-weights, of course. The Incentive contractor needs 

to keep the target suf'ficiently low to obtain an agreement, and the 

cost-plus contractor will increase his lump-sum profit with each

increase in target costs. However, the expectation of low estimates 

of costs under CPFF and high estimates under Incentive contracts is 

f'urther strengthened by the fact that CPFF contracts are generally 

used in the earlier stages of a procurement sequence. Hence, the 

contractor has every incentive to under-estimate during the CPFF phase 

and to set target costs as high as possible during the later phase. 
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Table 1 

AIR FORCE lJ{FORMA.TION ON COST AND PROFIT EXPERIENCE 
lJNDER VARIOUS TYPES OF CONTRACTS 

Incentive contracts (8% profit on target costs, plus 80/2.0 profit-loss 
sharing formula): 

NllllJber ••••••••••••••••••••••••••• 
Target cost•••••••••••••••••••••• 
Final cost••••••••••••••••••••••• 
Difference••••••••••••••••••••••• 
Target profits (8%) •••••••••••••• 
Actual profits (8% + 2(Y/a of 

cost savings) •••••••••••••••••• 

Target price to AF••••••••••••••• 
Actual price to AF••••••••••••••• 
Difference••••••••••••••••••••••• 

127 
$6,316,528,000 

6,096,825,000 
219,703,000 (3.5% decrease) 
505,322,240 

549,263,240 (increase of 
$43,941,000 or 8.7/o; g:/a on 
actual costs) 

6,821,850,24o 
6,646,088,24o 

175,762,000 (2.6%) 

CPFF contracts (ff/o profit on target or estimated costs): 
NllllJber ••••••••••••••••••••••••••• 171 
Target cost•••••••••••••••••••••• $3,900,000,000 
Final cost••••••••••••••••••••••• 4,6oo,ooo,ooo 
Difference••••••••••••••••••••••• 700,000,000 (17.9% increase) 
Target profits (6%) •••••••••••••• 234,000,000 
Actual profits ••••••••••••••••••• same as targeted, but a.mount to 

only 5.1% on actual cost 
Target price to AF••••••••••••••• $4,134,000,000 
Actual price to AF••••••••••••••• 4,834,000,000 
Difference••••••••••••••••••••••• 700,000,000 (16.9%) 

SOURCE: Procurement Study, Hearings Before the Procurement Suboommiitee 
of the Committee on Armed Services, u. s. Senate, 86th Cong., 2d Sess., 
Part 2, May 23, 24, and 31, 196o, p. 271. 

Assuming that target costs and actual performance remain unchanged, 

what results would have been obtained by negotiating each group 

of procurements under the alternative t;ype of contract? Consider the 

following tabulation: 

Contract group 

CPFF 
Incentive 

CPFF Contract Price 

$4,834,ooo,ooo 
$6,475,816,680 

Incentive Contract 
Price 

$4,772,000,000 
$6,646,088,24o 

Difference 

$ 62,000,000 
$170,271,560 
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Accordi.~g to these calculations, the potential gains which would bave 

been achieved by placing the CPFF contracts on an Incentive basis would 

bave a.mounted to 1.3% of' the total price paid. On the same basis, 

the gains from placing the Incentive contracts on a CPFF basis would 

have amounted to 2.6% of actual price. Each group of procurements 

seems to have been negotiated under the type of contract mJre expen

sive to the Air Force. This perverse result suggests that there pro

bably are important differences between the circumstances under which 

each type of contract is used (so tbat they are not, in fa.ct, substi

tutable) and the efficiency with which cost estimation and control 

is practiced under each type of contra.ct. I I I I I 
Both l"'...inds of differences exist, and it is difficult to establish 

how much the former affects the latter. To the degree that the two 

types of contracts are substitutable, it would appear that the advan

tages in cost estimation and control lie with the Incentive contracts. 

It is notable, however, that the Government pays a higher price for 

this target-costing accuracy (which may include an element of self

:fu.lfillment). To reinforce this point consider one :further hypothetical 

situation. What if the CPFF contracts had been targeted as accurately 

as the Incentive contracts and had paid an eF/o profit plus bonuses 

for cost economy on these targeted costs? The result would have been 

a price to the Government of $5,012.8 million on these procurements, 

an increase of $178.8 million or 3.7% in required expenditures. But 

if the CPFF contracts were switched to incentive-type, and cost targets 

and results adjusted accordingly, the $62 million saving computed 

above could be converted into a $178.8 million loss to the Government. 
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Evidently, the relative cheapness of procurements under different 

types of contracts is not invariant with respect to the accuracy of 

target cost estimates and the effectiveness of cost control. 

These results suggest that it may be worthwhile to investigate 

briefly the relations between target-final cost discrepancies and 

final price to the Government on procurements ma.de under various types 

of contracts. In the following analysis, we consider only CPFF and 

Incentive contracts and assume that (1) all Incentive contracts con

tain an &i~ profit on target costs and an Bo/20 sharing formula, and 

(2) all CPFF contracts contain a 6% profit on target costs. The effect 

of ceilings and floors on prices and profits is neglected. Thus: 

Incentive: 

CPFF: 

P = 1.08Ct + .8 (c - ct) 

P = c + .o6ct' 

where C is final cost, Ct target cost, and P final price to the 

Government. Throughout this discussion, "cost" refers to figures 

stated in the initial contract or final settlement and 11price11 to 

final payment by the Government. 

E\ridently, if there are no discrepancies between Ct and C under 

either type of contract, CPFF contracts are always cheaper for the 

Government than Incentive contracts. There are in fact such discrepan

cies, which w::.::,r be described as being of two types: (1) estimating 

discrepancies due to ignorance, carelessness, or misrepresentation 

(the ,,estimate 11 is in some sense not correct at the time it is 

agreed to), and (2) true cost discrepancies due to changes in cost 

targets and/or final costs as a result of the presence or absence 
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of incentives :for cost control and reduction in the contract. 1Iith 

both types of discrepancies actually present, final costs may exceed 

targets even though substantial cost-economies have been achieved, 

and overruns may be due to simple estimating errors rather than to 

lack of cost control. If it is true however that the type of contract 

has anything to do with the occurrence or magnitude of either type 

of discrepancy between target and final costs, it may be of some interest 

to see what the trade-offs are between estimating accuracy, final cost 

reduction, and total price to the Government. 

ESTIMA.TING ERRORS AND THE PRICE OF GREATER ACCURACY 

As noted above, in the absence of estimating errors, CPFF contracts 

are always preferable to Incentive contracts under the assumed pricing 

structure. Manipulation of the two price equations reveals :f'u.rther 

that for any cost target greater than 901a of final costs, the superior

ity of CPFF contracts holds. That is, if there are no differences in 

cost targets under the two types of contracts, CPFF contracts are 

cheaper for the Government in all instances in which final costs are 

llO~ or less of targets, and Incentive contracts are cheaper (because 

of their penalty provisions) in all instances in which final costs 

exceed ll0% of targets. But the fact is that estimating errors and 

contract types appear to be correlated, so as to produce the worst 

possible combination of results from the Govern.ment 1s viewpoint. 

A suggestion for the conduct of Incentive contracts, especially 

FPI, might be that greater attention be given to the estimation of' 

target costs as well as to the control of final costs. The resulting 

decrease in the discrepancy between target and final costs might of 
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itself be worth something to the Government. t'i th given price equations, 

we can compute the price the Government would have to pay for MY reduc

tion in the target-final cost discrepancy due to a switch from CPFF to 

Incentive contracts. The trade-o:ff' is a uniform price increase equal 

to 1.41a of f'inal cost for each 5% reduction in the cost discrepancy. 

T'ne total price difference, however, varies both ·with the percent 

improvement and the initial discrepancy between target and final costs 

under the CPFF contract. If we assume that final costs are the same 

(100) under both types of contracts, Table 2 indicates the prices 

which mu.st be paid for any increased accuracy in cost targeting ob

tained by a change to Incentive contracts. 

Table 2 reads as follows: if the CPFF target is 75% of final 

costs, then a switch to FPI with no change in targeting accuracy would 

result in savings to the Government equal to 3.5% of final costs or 

3.3% of final price. (These savings are due to the price penalties 

which fall upon the Incentive contractor in the event of overruns.) 

P:n improvement of cost estimation and control such that target costs 

were 90Ct; of final costs, achieved through a switch to Incentive contracts, 

would result in an increase of 0.7% in final price, and 100% accuracy 

would increase final price by 3.3i{o. An over-estimate of 5% would 

raise final price 4.~ as compared to the CPFF price. The greater 

the departure of the CPFF cost targets from final costs, the greater 

the increase in final price incurred by improving the accuracy of 

cost estimates and the effectiveness of cost control through the use 

of Incentive contracts. Similarly, the greater the under-estimate 

involved in a CPFF target, the greater the increase in final price 

due to an over-estimate in a substituted Incentive target. 
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Table 2 

EFFECT OF V.ARIOUS COST TlffiGETS UNDER CPFF .4 .. ND IlJCENTIVE CONTRACTS 
ON FIN.AL PRICE TC GOVE?JTI-1Il;T 

(Final Negotiated Cost of' Procurement= 100) 

Change in Final Price 
Due to Change from 

CPFF Incentive CPFF to Incentive 

Cost Cost % Final % Final Price 
Target Price Target Price Cost CPFF 

75 104.5 75 101 -3.5% -3.3°/o 
80 102.4 -2.1 -2.0 
85 103.8 -0.7 -0.7 
90 105.2 0.7 0.7 
95 106.6 2.1 2.0 

100 108.0 3.5 3.3 
105 109.4 4.9 4.7 
110 110.8 6.3 6.o 

8o 104.8 80 102.4 -2.4% -2.3°/o 
85 103.8 -1.0 -1.0 
90 105.2 o.4 o.4 
95 106.6 1.8 1.7 

J.00 ios.o 3.2 3.1 
105 J.09.4 4.6 4.4 
110 110.8 6.o 5.7 

85 105.1 85 103.8 -1.3% -1.2% 
90 105.2 0.1 0.1 
95 106.6 1.5 1.4 

100 108.0 2.9 2.8 
105 109.4 4.3 4.1 
110 110.8 5.7 5.4 

90 105.4 90 105.2 -o.2% -o.z;/o 
95 106.6 1.2 1.1 

100 108.0 2.6 2.5 
105 109.4 4.o 3.8 
110 110.8 5.4 5.1 

95 105.7 95 106.6 1.1 1.0 
100 108.0 2.3 2.2 
105 109.4 3.7 3.5 
110 110.8 5.1 4.8 
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The point of this star;{ is that any improvement in estimating 

accuracy or cost control (or in accurate reporting of contractor's 

true cost estimates during negotiations) obtained through an alteration 

of the contract form involves some costs. The costs may be considered 

to be justifiable or prohibitive depending upon the value the Air Force 

places on accurate cost information. For example, if we find that CPFF 

contracts are typically targeted at 8o-9oo/o of final costs (i.e., final 

costs are 10-25% in excess of targets), and we believe that these 

prccurements would be targeted within± 5% of final costs under Incen

tive contracts, we may then ask whether the increased forecasting 

accuracy obtained offsets the 3-4% increase in the net price which 

would result under these circumstances. If the CPFF contracts in 

Table 2, above, had been negotiated as Incentive contracts with lO<Yfi 

accurate target costs, total price to the Air Force would have been 

$4,968 million, an increase of $134 million (about 3%) over the actual 

price. One hundred percent accuracy is probably not to be anticipated. 

But, assuming such information could be obtained, would anyone think that 

the price differential of $100-200 million was an appropriate expendi

ture for the knowledge that ultimate costs of a contra.ct could be some

thing like $4,6oo million rather than an originally targeted $3,900 

million? (It might be that improved cost-estimating would result in 

the rejection of so~ proposals which a.re currently being approved 

at low costs and then abandoned -- or carried through on a salvaging 

basis -- when costs increase. Any gains of this sort would be quite 

sizeable, but they would have to be offset against the losses which 

might arise in the form of potentially nprofitable" projects not 

executed because of excessive cost estimates.) 
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Our conclusion is that even if Incentive contracts were generally 

substitutable for CP.F'F contracts, and if the substitution of Incentive 

for CF.FF contracts led to a reduction in the discrepancy between tar

get and final costs, any substantial increase in forecasting accuracy 

thus attained would be likely to involve also an increase in the final 

price of procurements to the Air Force. For procurements with any 

given final costs, these price increases are the greater (1) the less 

the CPFF cost target and (2) the greater the Incentive cost target. 

THE POWER OF COST-REIXJCTION 

In the foregoing discussion we have treated final negotiated costs 

as invaria.~t with respect to contract type. However, a major point 

made in most contracting literature is that final costs vary by type 

of contract because the incentive in "incentive-type" contracts stimu

lates the contractor to achieve costs equal to or below initial targets. 

The variability of final costs with contract type is a consideration of 

special interest from the economic point of view, because we are inter

ested in institutional arrangements which minimize the sacrifices made 

by the entire economy to accomplish a given end. The Air Force, 

however, is probably not greatly interested in stimulating private 

contractor economies which do not also result in some savings in 

Gove!'r'...ment expenses. 

Using the price equations as before, if target costs are 100 under 

both CPFF and Incentive contracts, final price to the Air Force will 

be the same (106) under both contract forms if the CPFF contractor 

has final costs of 100 and the Incentive contractor has costs of 

95.5. In other words, with equal targets, cost economies equal to 4.5% 
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of target costs are required to offset the higher profit rate allowed 

on the Incentive contracts. (With both prices at 106, profits will 

be 10.5 for the Incentive contractor as compared to 6 for the CPFF 

contractor.) An Incentive contract with reported cost economies of 

less than 4.5% costs the Air Force more than a CP.FF contract with no 

such economies. Hence, with equal target costs, the Air Force has no 

reason to opt for the cost-reducing possibilities of Incentive contracts 

instead of CPFF, unless it is believed that under proper motivation a 

contractor can accomplish cost economies in excess of 4.5%. Reversing 

the situation, (with equal targets and the Incentive contract on 

target) it becomes obvious that the Air Force's price advantage still 

lies with the CPFF contract unless final costs under that contract 

overrun by more than 'c1ja. 

Now, what if both targeted costs and final costs differ between 

the two types of contracts? The general presumpti an seems to be that 

CPFF contracts have lower target costs than Incentive contracts; how

ever, final costs tend to exceed targets under the former and to fall 

short under the latter. Hence, the order of final cost outcomes under 

the two types of contracts may be reversed as compared to the order of 

cost targets. The question is, then, how much improvement must there 

be under an Incentive contract, or how much boondoggling must there be 

under a CPFF contract, in order to reverse final cost outcomes as com

pared to initial targets? There are four independent magnitudes involved 

in this relationship: target costs and final costs under each type of 

contract. 

In Table 3 and Figure 2 the combined price equations show various 

possible relations between target and final costs under each type of 
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contract. These tabulations answer the question: Under any given 

pair of initial cost targets, what are the final cost outcomes which 

yield the same final price to the Air Force? The target cost under 

a CPFF contract is taken as 100. For example, as we noted earlier, 

a target cost of 100 established and achieved under a.n Incentive con

tract results in the same total price to the Air Force (108) as a 

target of 100 overrun by '2fo (final cost 102; final price 108) under 

a CPFF contract. Similarly, if both targets are 100, CPFF final costs 

of 130 result in the same final price (136) as FPI final costs of 135. 

In Fig. 2, the diagonal line labeled "100/100" connects combina

tions of final costs under the two types of contracts which yield the 

same final prices to the Air Force if both targets are the same. 

Similarly, the line labeled "ll0/100" shows final costs which yield 

the same final prices if the FPI target is 10% greater than the CPFF 

target, and so on. For any initial target combination, the relevant 

line divides all possible cost outcomes into those for which an FPI 

contract results in a lower final price (cost combinations above the 

line) and those for which a CPFF contract results in a lower price 

(cost combinations below the line). The 45° line identifies the 

points of equal final cost. An economic cost criterion would suggest 

that for any combination of cost outcomes above this line an FPI 

contract should be preferred, and for any point below, a CPFF. 

As may be readily observed, least-price and least-cost criteria 

are not the same. The least-price criterion is peculiarly affected 

by the initial cost targets. The higher the initial cost estimate 

under the Incentive contract, relative to CPFF, the greater the 

departure of the least-price from the least-cost criterion. For 
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Table 3 

COST TA ... 'l'.{GETS' FDlAL COSTS' .Mm PRICES: CPFF AND INCENTIVE co:NTRACTS 
(Target Cost, CPFF = 100) 

Final Cost 
Target Costz Incentive Final 

Target Cost, GPF~' CPFF Incentive Price 

130 135 136 
120 122.5 126 

100/100 llO llO ll6 
105 103.7 111 
102 100 108 

130 131.5 136 
ll0/100 120 ll9 126 

110 106.5 ll6 
105 100.2 lll 

130 128 136 
120/100 120 115.4 126 

llO 103.0 ll6 
105 96.7 111 

130 124.5 136 
130/100 120 112.0 126 

110 99.5 ll6 
105 93.2 ill 

example, if the initial targets were set at 100 (CPFF) and 120 (Incentive), 

and final costs under the former rose to 115 while cost reductions to 

110 occu..""Ted under the latter, the CPFF contract is still slightly 

cheaper for the Air Force (final price 121 under CPFF, 121.6 under FPI). 

If the initial Incentive target had been 130, but final costs only 110, 

the CPFF contract costs could i ncrease beyond 118 before the Air Force 

would have a price-justification for preferring the FPI contract. In 

short, the higher profit rates and profit-sharing provisions of Incentive 

contracts may cause some Incentive procurements in which true cost-savings 

occur to be~ ~-pensive than less efficient procurements under CPFF 
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contracts. Although the differences involved may appear small in this 

index-number type of presentation, keep in mind that the actual mag

nitudes involved run into the millions of dollars, and that a 'c/o dif

ference in prices or costs may, in fact, be a very large amount of 

money. 

The central point ma.de here is that, as a result of rewarding 

cost-reduction under Incentive contracts, the Air Force may pay higher 

prices for lower-cost Incentive procurements than for higher-cost 

CPFF procurements. Hence, the contracting arrangements which result 

in the least-price for the Air Force may not be the same as those 

which result in least-cost for the contractor or for the economy. The 

power of target-cost setting on the final price and the variability 

of the ratio between target and final costs under each type of contract 

suggest that any corrrespondence between procurement decisions and 

economic optima is highly unlikely. 

Although this analysis involves simply the manipulation of tautolo

gies, it nevertheless underscores the central point that the relation

ship between costs, prices and contract types cannot be explored without 

reference to the accuracy and purpose of the initial cost estimates 

or targets established and the effects of contract selection upon sub

sequent cost experience. This analysis further suggests that it might 

be possible to set up critical values for the variations in cost esti

mation and performance which could be used as guides in contract 

selection and in the establishment of values for various contract 

elements. At a minimum, this simple arithmetic illustrates the dif

ferences between paying for cost-reduction and for total cost, and 
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the importance of knowing whether initial cost estimates are guesses, 

wishes 0r forecasts. 

GOVEfilJlfilrr BARG!-i.nurm STRATEGY'* 

Tactical weapons in the bargaining process are contract forms 

and the values of contract elements. These weapons :might be employed, 

in the pursuit oi' a variety o:f strategies. In general, we would 

anticipate that strategies pursued would be directed toward the maximi

zation of achievement with regard to one or more of the criteria of 

contracting ef:ficiency set forth above (pp. 6-9) or some similar set 

of standards. More narrowly, we might anticipate an immediate strategy 

directed toward the procurement of any given piece of equipment at a 

minimum price, subject to the limitations and ambiguities noted in 

point tbree, p. 7. As a practical matter, bargaining is directed 

toward the establishment of~ price or set of price alternatives 

* This brief section and the general conception of the bargaining 
process underlying this paper owe much to T. c. Schelling's The Strategy 
of Conflict, especially Chaps. 2-5. It may be noted, however, that the 
formal apparatus of game theory offers very little guidance for the 
analysis or solution of the types of problems under consideration. 
The contracting relationship rray be described as a nonzero-sum cooper
ative game, a class of games for which solutions can be obtained only 
under restrictive and highly dubious assumptions even at the theoretical 
level. (Cf. Luce and Raiffa, Ga.mes and Decisions, Chap. 6.) In ad
dition to this la.ck of a "general case" solution for con:g;>a.rative 
purposes, the following problems may be noted: (1) the close intermix
ture of risk, uncertainty and pure ignorance involved in estimating 
the payoff matrix; (2) the importance of sequential pattern, both 
among the strategic moves of the bargaining process and between these 
moves and the subsequent operational moves of the contractor which 
have important bearing upon the "value" of the game; (3) the existence 
of several dimensions in which the "value" of the game might be com
puted, and the absence of a.n objective standard for weighting them to 
obtain a usef'ul index. 
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which incorporate at least the minimal and maximal conditions acceptable 

to both the Government and the contractor. These limiting conditions 

of the two parties need not be in direct conflict, and may not even 

involve the same el.ements of the contract. Thus, the contractor may 

pl.ace prima....-y emphasis upon the doll.ar amount of the final fee or the 

absence of a price ceiling; the Government negotiators, on the other 

hand, may eIIIJ?hasize the doll.ar cost target and the percentage fees 

payable. Under these circumstances the task of the negotiators may 

become great'.cy' simplified and may be aacomplished through conference 

and consensus rather than through the give and take of true bargaining. 

Where real bargaining is required, the Government representatives 

in military contracting 1.abor under peculiar disabilities. In general, 

they are powerless to make an all-or-nothing offer because they cannot 

,vi th draw aompletely from the procurement onae it has been determined 

upon by higher authority. This disability affects the contractor's 

representatives as well, but the embarrassment of a stalemate appears 

greater for the Government side. The contractor's representatives 

may be commended by their superiors for produaing a stalemate in an 

effort to proteat the company's interests, even when the stalemate 

has to be broken by capitul.ation. In contrast, on the Government side, 

c stalemate seems an indication of the negotiating team's intransigence, 

inadequate information and 1.ack of bargaining skill. 

A part of the inability to make an all-or-nothing offer stems 

from the absence of an estimate of the maximum demand price which the 

Government should be willing to pay for any single piece of equipment. 

In the procurement of major weapons systems, it is not even possible 
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to suggest a range within which such a demand price would lie. In 

setting the lower limit to the bargain, the contractor is much better 

equipped because he can produce support for his price proposals in 

the form of estimates of the costs required to accomplish the specified 

task. Under these circumstances, it is not surprising that the focus 

of bargaining should shift :f'rom price-setting to cost-setting. This 

produces two results: First, differences between the two parties as 

to anticipated or actual levels of cost become merged with differences 

as to the levels of cost which would be desirable for price-setting 

purposes. Second, the contractor has the advantage of information as 

a bargaining weapon. In this situation the only bargaining weapon 

open to the Government is a 11ma.rk down11 strategy. The Government in

spects contractor-prepared cost estimates in search of inadequate 

justifications or disparities with historical norms which can be ma.de 

the basis for cost reductions. The prevalence of this type of strategy -

which some might describe as "non-strategic bargaining11 (i.e., no 

strategy at a.11) -- is exactly the form of behavior which would be 

expected from the institutional and informational restraints surrounding 

Government negotiators • Note that without an estimate of the maximum 

demand price, there can be no basis for a compromise price representing 

a 11fair division11 of the aggregate economic surplus available; that is, 

there are neither marginal nor total conditions obtainable from the 

Government's demand f'unction which are relevant to the bargain. 

Although the limited infornE.tion available makes generalization 

dangerous, it would appear that the basic strategy followed throughout 

most of the B-52 negotiations was the 11mark-down11 as described above. 
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The extensive use of redeterminable-type contracts permitted generation 

of a considerable amount of useable cost information prior to the 

setting of firm cost targets. Government negotiators seem to have 

been willing to allow a "reasonable" profit fee so long as cost 

estimates were "well justified." There is no evidence that the 

behavior of either negotiating team was anything but admirable, and 

there is ample evidence that the long series of negotiations was 

characterized by a high degree of harmony between the two bargaining 

teams and by few, if any, sharp disagreements. The effect of this 

harmony on costs and prices is difficult to determine. The final 

fees paid on the 8 fixed-price production contracts which have been 

settled at the time of this writing amounted to 8.3% of final negotiated 

costs; the inclusion of the two cost-type contracts utilized for new 

model production lowers the average profit rate to 7 .13% of costs. As 

a result of renegotiation proceedings for the three years 1952-54, the 

Boeing Airplane Company was asked to refund $27.5 million in "excess 

profitsn to the Government. The basis for these refunds is not ex

pluined by the Renegotiation Board. During these years the company 

was involved in many Government contracts, including those for the 

B-47, B-50, KC-97, KC-135, and Boma.rc missile, in additi0n to those 

for the B-52. 

The B-58 negotiations illustrate an attempt to break away from 

the tradition of "mark down" bargaining and to substitute what might 

be described as "position" bargaining. In the pursuit of this strategy, 

the Government team developed certain firm limits to the bargaining 

range and certain combinations of contract elements reflecting various 
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trade-offs between cost targets, fees, sharing provisions, etc., any 

of which they would be willing to accept. The idea was to develop a 

set of alternatives, each of which contained the central goal of the 

Government team, ,fhile offering the contractor a range of choice over 

contract elements. A f'u.rther innovation in the B-58 negotiations was 

the attempt to establish a firm link between the financial reward 

received by the contractor and his contract performa..~ce in areas other 

than cost. Although it cannot be said that either of these innovations 

met With comf)lete success in the B-58 procurements, both represent 

attempts to break away from the traditional defensive strategy of 

former Government negotiations and to establish positions from which 

an offensive strategy may be launched. 
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III. THE PROCUREMENT FJSTORY OF THE B-52 

Procurement history of the B-52 covers a period of 16 years to 

date (1945-1961). The first six years' work consisted of research and 

development, design and power plant studies, and other preliminaries 

necessary to actual production. Issuance of the first Letter Contract 

for a production model ca.me in February 1951. Now, to date, programmed 

acquisitions consist of 14 procurements covered by 13 formal contracts 

for aircraft, plus auxiliary contracts and supplemental agreements 

covering changes, related equipment and services. This procurement 

series represents contractual agreement for 739 airplanes. Of this 

number, 444 were the original B-52 and RB-52 models A through F. The 

295 airplanes designated B-52G and B-52H might be described as a new 

procurement series because of the modifications involved in their pro

duction and performance. Procurement of models A through F required five 

years (1951-56) and eight contracts. Models G and H required an addi

tional five years and five contracts. 

The Government issued the first set of operating requirements 

(GOR's) for new 11 Heavy Bombardment Aircraft" in August 1944, and, in 

November 1945, followed these up with GOR 1s for the turboprop version, 

which became the origin of the B-52. Three contractors -- Martin, Con

vair, a..11d Boeing -- submitted proposals in the ensuing design compe

tition, and Boeing received the Phase I contract in June 1946. During 

the next three years, the Government issued five more sets of operating 

requirements (total of seven sets prior to production). Meanwhile a 

controversy developed over the power system for the heavy bomber -

turboprop vs. turbojet. In October 1948 Boeing presented the design 
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and scale models for a plane with swept wings and eight J-57 jet engines 

mounted in pairs in four nacelles; this :nDdel contained the essential 

features of the final aircra~. Boeing had instructions to proceed 

with developmental work in January 1949 and the test flight took place 

on April 15, 1952. The first production :nDdel appeared in March 1954 and 

was flown August 7, 1954. The first delivery to SAC occurred in 1955. 

It has been estima.ted that the total development cost of the B-52 to the 

Air Force, covering the years 1946-54, was $65.8 million. This sum is 

equivalent to 3 per cent of the total of $2,186 million expended for 

procurement of the developed plane in models A through F. 

In comparison with subsequent developments of exotic and super

sonic weapons, the B-52 appears to be a logical evolution f'rom the B-47. 

B-47 production experience was used extensively in developing cost 

estimates during the early stages of the procurenent, and one of the 

factors considered in awarding the Phase I contract to Boeing was the 

experience of that contractor with the predecessor aircra~. It should 

be noted that no aircra~ manufacturer submitted a proposal in response 

to the initial GOR announcement in 1944 because 11 
••• these character

istics were so completely out of line with the state of the art." 

Table 4 presents salient data for the 14 procurements in the B-52 

series, 1951-61. This table is similar to the "Procurement Spread 

Sheet" prepared by the Air Force. Where the initial contract states 

billing prices rather than initial cost targets, the cost estimate 

implied by the billing price and the stated profit percentage has been 

computed. Initial cost estimates and targets have been adjusted 

wherever possible to reflect engineering changes. So where Air Force 



Con-
Pree tract No. 
No. F'f No. Acft Model 

l 1952 21096 20 RB-52A 
RB-52B 

2 1953 22119 30 RB-52B 

3 1954 22119 35 RB-52C 

4 1955 28223 50 B-52D 

5 1955 26235 27 B-52D 

6 1956 31267 77 B-52D 

7 1956 31155 56 B-52D 

8 1957 32863 6o {15 B-52E 
45 B-52F 

9 1957 32864 89 {44 B-52E 
45 B-52F 

10 1957 35992 53 B-52G 

11 1958 34670 101 B-52G 

12 1959 37481 39 B-52G 

13 1960 38778 62 B-52H 

14 1961 41961 4o B-52H 
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Table 4 

SUMMA.RY OF B-52 CONTRACTS 
(In$ million) 

Target 
Contract Faci- or Est. Profit Target and 

Type lity Costb Incentive Formula 

CPFF s 311.0 6% ($1.8.6) 

FPIR s [206.5~ ff{, ($13) 
163.1 

FPIR s {188.8~ f!flp ($12.6) 
157.3 

FPIR-BPa s {186.5~ f:/fo ($14.9~) 
165.2 <J'/o (E/J/-;5; ) 

FPIR-BPa w {207.~ f:ffo ($16,2c) 
220,0 8.95% and &J/20d 

FPIR-BP s {226.9~ f:ffo and &J/20 
228.9 

FPIR-BP w fl9l.9~ f!!I, and &J/20 
1.96.3 

FPIR-BP s C fYp and &J/20 {158.9d 
199.9 

FPIR-BP w t232.6~ 
3o4.5 

fYp and &J/20 

CPIF w 352.9 6.6% (incl, financing 
premium); 95/5 up to 
$17,5 over or under; 
90/10 next $22,5 over 
or under; 85/15 
thereafter 

FPIR-BP w {293-~ f:f/o and &J/20 
328. 

FPIS w '128.8c fYp and 100/0 if with-
in 90-11()\(, of target; 
95/5 thereafter.c 

l117,3d 8.79}, and &J/20d 

FPIS w 309,lc fYp and 100/0 if with-
in 90-110% of target; 
95/5 thereafter. 

~324.6 d 7,55% and E/J,20 d 

FPIF w 150 EP,', and 7'3/25 below 
lOO'}b of target; flat 
f:f/o if within 100-103; 
90/10 above 103%. 

Final Results 

Profit 

Cost Price $ % Cost 

4oo.o 417.6 17.6 4.4 

162.1 175.5 13.4 8.o 

157.8 170.4 12.6 8.o 

170.9 184.9 14.o 8.2 

222.9 242.0 19.1 8.6 

248.6 262.9 14.3 5.75 

197.3 212,7 15.4 7.8 

187.3 205.8 J..8,5 9.9 

286.4 314.2 27.8 9.7 

392.2 412.4 20,2 5.2 
(1.8.l)e (4.6) 

1, 

contracts not settled at 
time of this writing 

) 

NarE: This table is similar to, but not identical. with, the "Procurement Spread Sheet" for this procurement 
series prepared by the Air Force. 

8F1.at profit "guaranteed"; see text. 

bAdjusted for engineering changes. 

cinitial or interim oost and profit target. The "cost estimates" on the Bil.ling Price procurements are 
those i1I1Plied by the initial price agreement, 

~eset or redetermined "firm" cost and profit targets, 

eLess guaranteed financing premium of O,ff/, of initial target. 
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records present an initial cost estimate excluding changes, and a final 

negotiated cost figure including changes, ,re have adjusted the fonner 

f'igure to comparability wlth the latter. In Pm-dee's terms, we have 

tried to let our data illustrate cost-estimating (or cost-reporting) 

1.u1certainty rather than requirements uncertainty. Let us consider this 

procureoent series in some detail. 

PROCUREMENT NO. 1: co:NTRACT NO. 21096 

The initial co~tract for the production of 20 aircra~ at Boeing's 

Seattle pla.~t was negotiated in November 1952 a~er a letter contract of 

FebruarJ 1951. This was a CPFF contract, following the textbook prescrip

tion for the first procurement follo1ving an R&D activity. 

As with any CPFF contract, the major problems in negotiation were 

the initial cost estimate and the percentage of these costs which was to 

constitute the fi.."Ced fee. In ma.king the cost estimates, the negotiators 

placed extensive reliance upon the contractor's experience with the 

B-47; it apparently 1ras assumed that a large a.mount of the 11 learning11 

accomplished on B-47 production would be readily tra.nsferrable to the 

B-52. The memoranda dealing with the negotiation give very little 

evidence of independent cost estimation and make repeated reference 

to II checking contractor's estimate • • • found to be acceptable. 11 

Air Force negotiators held that the estimate of direct productive 

labor hours was excessive, when compared to the B-47 experience. How

ever, the memorandum notes that 11 
••• the contractor made an extra

ordinary point of the fact that representatives of this Command, in 

exploring values for budget purposes, insisted that the No. 1 airplane 

could not be produced for less tr..a.n 18.5 hours per airframe pound. 
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It should be obvious that the ill- advised statements of our own person-

nel ma.de it impossible to negotiate a lower figure • ti For this 

and other reasons, contractor's estimates of cost -were accepted with 

only minor modifications; the initial cost estimate agreed upon was 

$3ll million. 

The major difficulty experienced in these negotiations -was the 

establishment of the fixed fee. Reading between the lines, it appears 

that the Air Force negotiators' acceptance of cont:ractor's cost esti

mates paved the way for a compromise on the fee. The contractor 

originally demanded 7% on estimated costs and the Government's original 

offer was 5-5%; a &{o fee was f'in.aJ.1y negotiated. The $18.7 million 

fixed sum initially agreed upon was reduced at the time of final 

settlement by some $1.1 million which represents disallowed Boeing 

payments on cost overruns by subcontractors (General Electric and 

Sperry). GA.O proposed further reduction because o:f a reduction in 

subcontract requirements placed upon Sperry. However, the Air Force 

rejected this suggestion :for the following stated reasons: 

(1) "Fixed fee once negotiated does not vary with actual costs", 

and the change involved was not a "change in scope of work11 within the 

ruea...~ing of the contract; 

(2) The contractor's earlier cost estimates had been reduced in 

initial negotiations and the fee negotiated at €!/a when 7% was requested; 

( 3) Boei...-.1g I s actual expenses ran over the initial $92 million 

esti.'lla.te, and no fee would be paid on these costs. 

This exchange is interesting because it throws light on the 

attitudes and behavior of the negotiators. The first reason cited 
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above, if based upon accurate facts, is quite sufficient to settle the 

m::.tter. The problem its elf points up the loose relationship between 

prime contract fees authorized to cover subcontracts and the actual costs 

and performance obtained under the subcontracts. Failure to cover these 

potential difficulties in the original contract was described as 11a 

possible mistake on the :pa....-t of the negotiator" and not an error for 

,fhich the contractor should be penalized. More interesting are the 

second and third reasons cited, which imply (a) that the compromises 

achieved in the negotiation process invariably represent real sacrifices 

on the part of the contractor and (b) that ineluctable forces beyond 

the control of reasonable foresight and good management caused the 

cost overruns. Of course, both of these implications might be accurate 

in a specific instance; however, the memoranda reflect no attention to 

these implications or their possible inaccuracy in an individual case. 

The second and third points above are actually less "reasons" for the 

Air Force position than rhetorical arguments. The underlying principle 

seems to be that once the bargain has been struck ad hoc tampering, 

no matter how "rational," is to be discouraged. In this particular 

instance there also seems to have been a general attitude that Boeing 

had. done a good job on a difficult task, and that minor adjustments 

should be overlooked under these circumstances. 

Final costs accepted by the Government on this contract totaled 

approximately $4oo million for aircraft only; on this sum, the fixed 

fee of $17 .6 million a.mounted to 4.4 · % • Given the uncertainties 

involved and the pressing need of the Air Force for the type of aircraft 

developed, it might appear that the Government obtained the best of 
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this bargain and that Boeing received an unreasonably low fee for its 

services. However, such an interpretation overlooks the effect of 

this successful performance on the long-run position of the company, 

that is, the 719 additional aircraft contracted for over the ensuing 

decade. As a secondary consideration, it might be noted that somewhat 

higher profit rates were applied on some items of auxiliary equipment; 

for example, on mobile training units contracted for in 1954, a profit 

rate of f!ffo was allowed in a total price of $1.7 million. 

PROCURU1ENTS NO. 2 AND NO. 3: CONTRACT NO. 22119 

The letter contract for these procurements was issued in September 

1952, 18 months after the letter on the first procurement and just prior 

to the firm-up negotiations for the first 20 aircraft in the B-52 series. 

The contract was negotiated in February 1954, by which time the first 

procurement was well into the production stage, although no aircraft had 

been delivered. The contract form was F'PIR. It covered two groups of 

aircraft on which final costs and prices were to be determined separately 

under one general formula. Of the total of 68 planes covered by the 

contract, the first 33, designated model RB-52B, were programmed for 

fiscal 1953 and the remaining 35, models RB-52C, for fiscal 1954. In

itial target costs were established in the initial negotiations, and 

a."1 2!f; profit fee and 80/20 sharing formula included. Target costs and 

prices were to be redetermined as follows: 

33 RB-52B aircraft: 90 days after shop completion of the second 

RB-52B (i.e., Airplane No. 5 in the B-52 series); 

35 RB-52C aircraft: 90 days after shop completion of the 54th 
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model B-52 (i.e., 20 aircraft in first 

procurement, 33 in second, and one of these 35). 

There seems to have been a feeling on the part of Air Force negotiators 

that the combined experience of the B-47 and first procurement of B-52 

was su...-f'f'icient to support a fixed price contract. However, the length 

of time involved in the actual performance and the uncertainty surrounding 

the cost of production equipment and subcontracts led the negotiators 

to anticipate that the contractor's cost estimate for a fixed price 

contract would be excessive. Hence, it was agreed that af'ter obtaining 

some cost experience the cost targets would be redetermined accordingly. 

The fears of the negotiators appear to have been well-grounded. Although 

perfect comparisons are impossible due to engineering changes, initial 

cost targets exceeded both redetermined targets and final costs on both 

parts of this contract. Initial targets and final negotiated costs were 

$206.5 and $162.1 million, respectively, on the first procurement; 

$ld8.8 and $157.8 million on the second. Because redetermined targets 

were almost exactly equal to final negotiated costs, profit fees paid 

amounted almost exactly to &fo. 

This result seems to indicate the value of a redeterminable arrange

ment when there are significant possibilities for a downward cost 

revision. Note, however, that the incentive features of this type of 

contract applied only af'ter the target had been redetermined. The 

incentive formula had no direct impact upon the actual costs incurred 

between the initial negotiations and the time of cost redetermination; 

thus, the bulk of costs might be incurred, or at least pre-determined, 

before incentive provisions came into play. In effect, the contract 
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was cost-plus-a-percentage-of-cost between the initial and firm targets, 

with the incentive feature added at a late stage in contract performance. 

The purpose of introducing an incentive provision into this type of 

contract is obscure, unless it is suspected that the contractor will 

deliberately exceed the redetermined target if not given some explicit 

motivation to the contrary. If this is the case, then the sharing 

arrangement is an ideal instrument. It costs nothing, because the 

contractor cannot hope to go below the costs to which he is already 

committed, and it accom;plishes the desired result of holding costs at 

target levels. But note that the differential rates used to set profit 

fees under cost-type and price-type contracts have a considerable 

im;pact upon the final price to the Government. In the present case, 

for example, the use of a CPFF contract with payment of actual costs 

plus a &/o fixed fee on the initial cost estimate would have reduced 

the total profits and price finally paid by the Government by $1.9 

million. It is not clear that the contractor would have any greater 

incentive to reduce costs in advance of redetermination under an FPIR 

contract rather than under a CPFF contract (such a reduction actually 

lowers his dollar profits under an FPIR, but not under a CPFF). 

Except for the im;pact of the incentive feature in holding the contractor 

to the redetermined target, the advantage which the Government gained 

from the FPIR contract in this procurement remains unidentified. 

These two procurements set the pattern of the B-52 contracts. All 

but two subsequent procurements had an interim target or billing price 

to initiate production, and firm cost and price targets were established 

only af'ter accumulation of considerable experience with actual cost behavior. 
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PROCUREMENTS NO. 4 AND NO. 5: CO:NTRACT NOS. 28223 AND 26235 

These contracts initiated the procurement of model B-52D, the 

most numerous model of the entire series from Boeing plants in both 

Seattle and Wichita. Identical in form, the contracts may be described 

as FPIR contracts with a billing price and guaranteed target profit. 

The first negotiations set a billing price which included an 8f/o 

profit fee on estimated costs. This dollar profit was guaranteed to 

be the profit target in the final contract, regardless of target cost 

revisions. A~er production models appeared the price was re-set to 

include a truer estimate of costs and a sharing fornrula, while the 

initial dollar profit remained as the base from which sharing penalties 

or bonuses could be subtracted or added. 

The first of these contracts set the billing price at $201.4 

million, apparently reflecting a.n estimated cost of $186.5 million. 

In November 1956, a~er a month of scheduled deliveries, target costs 

including engineering changes were re-set at $165.2 million, and a 

~~ profit and 8o /20 sharing formula were written into the contract. 

The profit percentage in the reset contract was determined simply by 

dividing the initial target dollar profit by the new dollar cost 

target. A cost overrun finally resulted and profits fell below the 

"gu.e.~anteed11 target. Final profits amounted to $14 million, or 

e.'c/c of negotiated final costs. The second of these contracts estab

lished the Boeing plant at Wichita as another source of supply for 

the B-52. The billing price was set at $218.9 million, apparently 

reflecting a cost estimate of $202.7 million. Engineering cmnges 

increased both the cost estimate and profit guarantee. When costs 
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were re-set at $220 the profit target was stated as 2.95%, plus an 

80/20 sharing arrangement. Final costs overran; final profits 

amounted to $19.1 million, 8.6% of costs. 

We note that the difference between this contract and the F!?IR 

contract used in the preceding procurement is the "guarantee" of 

target dollar profits determined in the first negotiations. It is 

not guaranteed that these profits will be obtained, rather, that they 

will be obtainable by target performance under the revised contract. 

In effect, this type of contract carries the previous FPIR arrangement 

to its logical conclusion by ma.king the first stage of the contract a 

tentative CPFF arrangement, modified to a CPIF when firm target costs 

are set. The existence of a price ceiling in the actual contract, the 

only difference between the FPIF and CPIF forms, is largely formal. 

With the amount of cost information available it is highly improbable 

that final price would approach the ceiling. 

PROCUREMENT NOS. 6 THROUGH 9: CONTRACT NOS. 31267, 31155, 32863, 32864 

These contracts continued the procurement of model B-52D during 

fiscal 1956 and models B-52E and F during fiscal 1957. Procurements 

came from both the Wichita and Seattle facilities during each year, 

hence the necessity for four contracts. The contract terms are 

virtually identical and are like the two immediately preceding con

tracts except that no guaranteed profit is included in the billing price. 

The manner in ,rhich the billing price was established is not specified in 

the contracts or memoranda, but the price appears to represent an initial 

cost estimate plus F:f/o profit fee, as in the previous instances. In 
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the re-set each contract had an 8% profit and 80/20 sharing 

formula. On both contracts for model D costs overran, arid final ( f 
profits were less than 8% of negotiated costs. On models E and F costs 

underran and profits amounted to 9.Cf{o and 9.7'1a of costs. Both re

vised and final costs in all four contracts were higher than the 

original estimates in the billing prices implied. 

It may well be that the cost targets allowed in the last pair of 

contracts were intentionally set somewhat high. It was known these 

would be the final procurements in the original B-52 series, and the 

number of aircraf't to be produced under the last pair of contracts was 

reduced from 99 to 60 and from 103 to 89. Contract No. 32863 repre

sented the final B-52 procurement from Seattle, and subsequent produc

tion at Wichita was expected to be on a smaller scale. It is impossible 

to be certain that considerations of this sort entered the negotiations 

or altered in any way the cost-estimating procedures used by the 

negotiators; however, these are the only significant underruns among 

the 10 completed contracts, and firm target costs were raised by 2&fo 

and 31% over implied initial estimates. The fact that there were cost 

over-runs and penalties on the two previous contracts may also have 

been taken into consideration, although this kind of adjustment is 

explicitly counter to Air Force policy. 

PROCUREME1.1T NO. 10: CONTRACT NO. 35992 

This contract initiated procurement of a highly modified version 

of the B-52, designated the B-52G, from the Wichita plant. The 

original conception was that the new plane would be approximately 
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2C/{o common with model F and~ uncoIIID1on. This conception subse

quently proved erroneous and Air Force personnel described model G 

as "a 100% new airplane." 

Recognizing the major model change involved, the original letter 

contract of August 1957 stated that the procurement would be a straight 

CPFF. But by the time actual negotiations took place in early 1958 

Air Force personnel desired to place this procurement on an incenti";-e

type basis. Again, reasons for this change are not entirely clear. 

We may con,jecture that there was a desire to transfer to the new model 

the cost-reducing experience gained during previous B-52 production. 

Costs per plane at Wichita had exceeded those at Seattle on each of 

the three parallel procurements. ( See cost data below, p. 5 7 • ) 

In January 1958 Boeing proposed a firm price based upon an 

estimated cost of $396 million and 77a fee. Review by the Air Force 

indicated that this proposal was poorly supported. Subcontracted 

equipment, amounting to 41% of total cost, was said to be very casually 

priced. The contractor apparently stated that a "tighter" FPIF con

tract was not acceptable. Eventually a CPIF arrangement was negotiated. 

The cost target was $352.9 million and allowed a 6.6% fee, including 

a premium of .6% to cover additional financing costs. The incentive 

sharing formula follows: 

up to $17.5 million over or under, sharing 95 15; 

next $22.5 million over or under, sharing 90/10; 

thereafter, over or under, sharing 85 115. 
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The profit ceiling was set at 8.'c{o and the floor at 5%. Figure 3 

illustrates the provisions of this contract and the final outcome: 

a cost of $392.2 million and profit of $20.2 million, including fina.n
-i<-

cing premium, are illustrated in Fig. 3. On this cost-profit diagram, 

the labeled line segments indicate the following: 

AB: Profit ceiling 

BC and FG: 85/15 sharing 

CD and EF: 90/10 sharing 

DE: 95 15 sharing 

GH: Profit floor 

GH': Extended path of 85/15 sharing from which contractor is 

protected by profit floor. 

Both the 0.6% fee premium and the unusual sharing arrangements 

of this contract require explanation. From October 1957 through 1960, 

the reimbursement of current costs of cost-plus contractors was limited 

to SOo/o of the allowable costs actual:cy- incurred. Previous:cy-, cost-plus 

contractors received month:cy- reimbursements for their expenditures on 

a current basis. Full current reimbursement is now (1961) again the 

normal practice. During this period of slightly over two years, 

however, current reimbursement was limited to 8CY{o in an effort to slow 

the flow of funds from the Federal Treasury and thus improve the over

all bud.get and debt position of the Federal Government. The important 

point for present purposes is that the withholding of 201/o of allowable 

costs until contract completion placed additional financial burdens 

* The instruction and interpretation of these diagrams is explained 
in connection with Fig. 1. See pp. 14, 16. 
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upon the contractor. It became a standard practice for contractors 

to estimate the additional cost of financing arising from this 

regulation, express this cost as a percentage of the target cost of 

the contract in question, and add this percentage to the percentage 

fee normally payable under the contract. The entire scheme was 

objectionable for many reasons. The percentage fee was set on the 

basis of the cost estimates, and it is impossible to determine that 

the additional SUlllS paid the contractor had any specific relationship 

to the additional financing costs actually required. Further, the 

whole process undoubtedJ.y resulted in the Government paying higher 

interest on borrowed money {borrowed, in effect, from the contractors 

who in turn borrowed it elsewhere) than would have been necessary had 

the Government borrowed directly. It is paradoxical that when the 

Government was concerned with its own inability to borrow and the high 

cost of debt service it was actually paying price premia to contractors 

and forcing them to bid for f'unds in the money markets. 

It seems the explanation for the unusual sharing formula is that 

Air Force negotiators felt the contractor's estimate of $396 million 

for aircraf't. costs, although poorly substantiated, to be very nearly 

correct. When the contractor accepted a lower cost estimate, Air•Force 

personnel concluded that there would be substantial overruns. So they 

agreed to a sharing formula that would penalize the contractor relatively 

less for anticipated overruns up to $40 million, than for higher overruns, 

which they felt were avoidable. The final outcome was an overrun of 

$39 .3 million. 
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This explanation suggests several interesting insights about the 

nga.me" of contracting. In the first place, it identifies the negotiator's 

goal as reducing the contractor's cost estimates, rather than obtaining 

correct cost estimates. The contractor received penalties, not for 

being wrong in the cost forecast, but for failing to present an accept

able justification for the estimate. The penalty incurred was quite 

real, amounting to $5.9 million, the difference between t~ fee actually 

obtained and that which would have been obtained on the basis of the 

higher cost target. Another interesting point is the implication that 

a contracting firm "shouldn't be hurt too badly" by mistakes of some 

of its representatives. Further, this contract illustrates the extent 

to which arbitrariness enters the contracting process, both in the 

seemingly random selection of profit levels to be achieved and in the 

selection of established formulas to reach these goals. For example, 

in this negotiation the contractor's representatives initially said, 

in effect, that this job would be performed at a probable cost of 

$396 million and that contractor would undertake to do it for a price 

of $422 million. The Air Force representatives, although privately 

conceding that this cost figure was approximately correct, publicly 

insisted that these costs were too high and that the job could be 

done for $376.3 million. If costs rose to $396 million, the Air Force 

would be willing to pay $415 • 9 million. The Air Force might have 

contained these two offers within a single sharing formula, approxi

mately 92/8. But the cost-profit charts are not ruled to show 92/8, 

and a combination of 95/5 and 90/10 sharing must be used to obtain 

the desired goal without drawing any new lines. 
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The dollar limits set for the sharing formulas were evidently determined 

by the intersection cf the two sharing lines on the cost-profit chart 

rather than by any reference to probable costs or price off'ers which 

the Government would be willing to make. The only mysterious matter 

remaining is the choice of the hig.rier price offer. It may be that Air 

Force negotiators simply felt that a profit of less than $20 million 

on an operation of this type was too great a penalty to demand. On 

the other hand, perhaps the contractor would not accept further price 

penalties on his anticipated cost performance. 

PROCUREMENT NO. 11.: CONTRACT NO. 34670 

This procurement continued the acquisition of B-52G's :from Wichita. 

It reverted to the FPIF-Billing Price formula used earlier. The original 

cost estimate of $293 million implied in the billing price set in 

February 1958 was revised upwards to $328.7 million in April 1959. 

Final settlement of the contract has not been completed. This was the 

last contract to use the FPIR or billing price formula, which was 

subsequently prohibited because of its operation as a "cost-plus-a

percentage-of-cost11 formula during the period between the initial and 

firm setting of cost targets. 

PROCUREMENT NOS. 12 and 13: CONTRACT NOS. 37481 and 38778 

These two procurements were carried out under FPIS contracts. The 

FPIS contract was developed to incorporate the incentive principle 

into contracts in which initial cost estimates were not sufficiently 

reliable to justify a firm incentive-type contract and also to use 
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the incentive principle to inject cost responsibility into the period 

between initial negotiations and establishment of a firm cost estimate. 

The FPIS-type contract is thus a redeterminable contract in which the 

incentive provision applies to changes in cost estimates between the 

initial and firm target negotiations. It includes a version of the 

"guaranteed." target profit feature used in procurement Nos. 4 and 5 for 

the B-52. The differences between the FPIS and FPIR contracts are 

that new target costs must be negotiated prior to the beginning of 

shipments under the FPIS contract (and, indeed, as early as possible) 

and that the incentive formula set in the initial contract applies to 

the change in the cost targets between the first and second negotiations. 

At the time of the second, or firm-up, negotiations, the FPIS contract 

may be transformed into a firm fixed price or FPIF contract. 

In the twelfth procurement, the initial FPIS contract contained 

a target cost of $121.7 million, revised to $128.8 million due to 

changes, and a.n s~; profit fee. This target profit was allowed if 

firm target costs were within 90-11~ of the interim target. Sharing 

on the ratio of 95/5 would take place if the revised target fell out

side these boundaries. The ceiling on the firm target was set at 

l.40~~ of the interim target, and limitations of lcY{o and 6</o were set 

on firm target profits. The establishment of a firm target at $117.3 

million (91.1% of the interim target, adjusted for changes), allowed 

a target profit of 8.79% with a sharing formula and a ceiling price of 

1205~ of the firm target. Figure 4 pictures the original FPIS contract 

and its FPIF successor in cost-profit terms. The FPIS contract is 

shmm by line .AJ3CDEF, in which the line segments illustrate the 
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follOidnC contract provisions: 

AB: Profit ceiling. 

BC: Shx:-ing at 95/5. 
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CD: Sharing at 0/100 within 90-11~ of initial target. 

DE: Sharing at 95/5. 

EF: Price ceiling. 

In the FPIF contract, illustrated by the line A'B'E'F' the line segments 

show the following: 

A'B': Profit ceiling. 

B'E': Sharing at 80/2D. 

E'F': Price ceiling. 

We note that the profit floor does not prove to be an operative 

restraint on either contract in this instance. T"ne profit floor, 

however, may become significant if the firm target is revised upward 

substantially from the interim target, as the next contract illustrates. 

One point which this diagram emphasizes is that the cost-profit 

combination, and hence the price established as the firm target, must 

be selected from among the cost-profit-price alternatives presented in 

the initial FPIS contract. In all of these alternatives, dollar profits 

are a constant or decreasing f'unction of dollar costs, and underscore 

the contrast between the FPIS contract and the FPIR or billing price 

contract, in which dollar profits rose as target costs increased. 

The thirteenth procurement followed the same contracting formula 

ae the twelfth. But the technical conditions and outcome were somewhat 

different. The airpl.a.."'le, designated model B-52H, was said to be 2Clfo 

uncommon with model G, and the negotiation was complicated by unresolved 
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technical considerations, which involved a subcontract for a new piece 

of equipment. Boeine refused to accept a firm negotiated price without 

some recognition of the special problems presented by this subcontract. 

As a result, a special cost category was established with the provision 

that increases in these costs above target would not result in penalties 

against the contractor. Estimates in April 1960 set the interim 

target costs at $300.9 million, a figure later adjusted to $309.1 

million to reflect changes. Interim target profits were set at Pf/a 

for firm to.rgets within 90-110% of the interim targets. A 95/5 

sharing :formula. applied to anything beyond this range. The target 

ceiling price was set at 130% of interim target costs with profit 

limitations of 10% and Pf/a. In March 1961 the targets were reset with 

costs at $324.6 million, including changes, and profits at 7.55% with 

P.r,./20 h . vv s ar1.ng. The profit ceiling was increased to 15% and the price 

ceiling was set at 123.5%. This ceiling was apparently higher than the 

Air Force desired. But they agreed to it because it maintained the 

same dollar price ceiling ($4ol million) established in the initial 

negotiations, and it represented a concession to the contractor, in 

return for acceptance of the &:J/20 sharing formula. 

Figure 5 illustrates this contract. The line ABCDE represents 

the initial FPIS arrangement, with line segments as follows: 

AB: 95/5 sharing. (The profit ceiling of $31 million is marked 

on the vertical axis.) 

BC: uGuaranteed11 target profit at &;a. 

CD: 95/5 sharing. 

DE: Price ceiling. 
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In the FPIF contract, line A'B'C'D'E, the segments are as follows: 

A' B 1 
: Profit ceiling 

B'C': Bo/20 sharing 

C 'D' : Profit floor at 6% 

D'E: Price ceiling, identical with that of FPIS contract. 

The dashed lines D'E' and C'E' indicate, respectively, a 120% price 

ceiling and the extension of the 8o/20 sharing in the absence of the 

profit floor. In effect, the Air Force bargained higher prices on 

hi~~ overruns for lower prices on low overruns -- the contractor's 

initial intention. It is apparent that overruns were anticipated, but 

the final contract managed to contain a strong incentive against small 

(roughly 5%) overruns plus a considerable protection for the contractor 

in case larger overruns proved unavoidable. In addition, the contractor 

was provided with very strong incentives for obtaining cost savings; 

however, the increase in the profit ceiling to 15% appears to be a 

gesture (or a mistake?) rather than a significant modification under 

the circumstance. 

There is considerable evidence that the Air Force worked hard on 

independent cost estimates during this negotiation. This may also 

have been true in some earlier procurements in this series, but such 

evidence is lac:king. During the first round of negotiations the 

interim target was reduced some 10% below the contractor's original 

submissions; thus, even with changes and upward revisions at the time 

of the re-set, firm target costs remained below the initial figures 

suggested by the contractor. 
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PROCUREMENT NO. 14: COI:iTRACT NO. 41961 

Negotiations for this procurement were held in April 1961, at 

which time it was thought that this would be the final action in the 

B-52 series. An FPIF contract was proposed, although Boeing did not 

want to accept a firm target price at the time of initial negotiations. 

Air Force representatives argued that the lead-time on this contract 

was so short (first deliveries were scheduled for January 1962) that 

by the time more accurate cost information was available many costs 

would already be incurred or predetermined, and hence any cost-reducing 

incentives incorporated in a later contract would be ineffective. An 

FPIS contract would have required a second set of negotiations within 

eight months, which seemed too short a period to be worth the trouble. 

Note that at no previous time in the 16-year history of B-52 procure

ments had a firm target cost been set in the initial contract. 

The contractor's initial cost proposal was $165.6 million, a 

figure reduced to $150 million in the negotiations. An i~asse almost 

developed a~er reduction of Boeing's target to $155 million, and Air 

Force negotiators resorted to adjustment of the sharing formula in 

order to induce the acceptance of their cost estimates. The following 

formula was final.ly established: 

Final costs less than 100% of target, f!f/o profit and 75/25 sharing; 

Costs between 100-103% of target, flat f:ffo profit; 

Costs above 103% of target, Pf/o profit and 90/10 sharing. 

The ~~ profit in all cases applies to the cost target and amounts to 

$12 million. The "flat spot 11 for costs between $150 and $155 million 

and the flatter share arrangement above $155 million gave the contractor 
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the additional measure of safety he desired. And the steeper share 

arrangement below target gave Boeing an opportunity to increase profits 

significantly while also lowering price to the Air Force. The contractor 

apparently attempted to bargain for a higher profit rate, and hence a 

higher price in return for the acceptance of the lower cost estima.te. 

But the Air Force would not accept this alternative. An unusual feature 

of this contract which was especially favorable to the contractor was a 

progress payments liquidation rate of 65.3%. This means that payments 

for delivered aircraf't would be applied to reduction of the contractor's 

indebtedness {due to the receipt of progress payments) only to 65.:f/o 

rather than the full 10<:Y/o. This provision resulted in substantially 

reducing the contractor's need for working capital. The technical problem 

with the subcontract continued during this procurement, and the special 

cost reservation of the previous contract was preserved in this one. 

The significant point underlying Air Force insistence upon both 

a firm target and a low cost estima.te in the initial negotiations was 

the fear that Boeing would use this final contract in the B-52 series 

as a vehicle for passing a large amount of peripheral costs on to the 

Government. Although the actual costs allowed will be determined only 

in the final contract settlement, the provisions adopted in the 

negotiations at least place some penalties upon the contractor for any 

excessive llloading11 costs in the final settlemen-t. Of course, if an 

additional B-52 contract were awarded,the dangers which this contract 

vas designed to minimize would be considerably reduced. 
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sm!E COST Dt-\Tl, FR0:11 THE B-52 EXPERIENCE 

This study of the procurement history of the B-52 has produced 

some cost data which may be of interest in connection with other 

studies of cost esti...""l.ation and anal;y"sis. Of the l4 procurements ( l3 

contracts), final negotiated cost and price results are available for 

10 (9 contracts). Procurement Nos. 1 and lO took place under cost

type contracts and were essentially procurements of "new" weapon 

systems; procurement Nos. 2 through 9 were FPIB contracts relating 

to models B through Fin the B-52 series. Procurement of models D 

through F ca.me from both the Seattle and Wichita facilities • Thus, for 

purposes of anal;y"sis, we may distinguish several different groupings of 

the data which might prove significant. 

Table 5 surmnarizes cost, price and profit data for the 10 completed 

procurements and for the 9 procurements involving models A tlu'ough F. 

Table 6 presents the number a.nd cumulative number of planes produced at 

each facility together with estimates of cost per plane and final costs 

and prices per plane where available. The cost data, both estimated 

and final, on the completed contracts gives general support to the familiar 

concept of the "learning" er declining cumulative cost curve contained 

in all of the contracting literature. Estimated costs for procurements 

Nos. 10 through 14 are less clearly consistent with this conception. 

But it may be that the introduction of model Gin procurement No. 13 

presents a discontinuity in the 11 learning" process. Also presented 

in this table is the difference between final negotiated costs and 

initial and revised cost targets or estimates, expressed as a percentage 

of the relevant target. It is not surprising that in every case where 
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two targets were presented, the second was more accurate than the first; 

although on procurement Nos. 6 and 9 the revised target overshot the mark. 

One thine; these data do not show is any evidence of increased accuracy 

in cost targeting ~rith accumulating experience in a single procurement 

se:::-ies. 

Table 5 

SUMMARY It-":..TA., B-52 PROCUREMENT 

(In$ million) 

Item 

Total negotiated cost 
Total prof'it 
Total price 
Average prof'it 
Number of aircraft 
Cost per aircraft 
Price per aircraft 

Procurement 
Nos. 1-9 

(Models A-F) 

$2033.3 
$ 152.7 
$2186.0 
7.51% 
444 
$ 4.58 
$ 4.92 

Procurement 
Nos. 1-10 

{Models A-G) 

$2425.5 
$ 172.9 
$2598.4 
7.13% 
497 
$ 4.88 
$ 5.23 

Superficially, these data appear to indicate a fairly high level 

of accuracy in cost estimation when compared 'With general surveys of 

cost forecasting and results such as Alchia.n's RM-481 and RM-260-1 

* and other work undertaken at RAND. Regardless of sign, the average 

percentage diff'erenae between initial estimates and final costs on the 

10 completed contracts is 13.7% and that between revised estimates 

and final costs is 6.7%. On the 8 fiXed-prioe type contracts, the 

average differences are only 12.1% on initial estimates and 3.4% on 

revised estimates. 

* A. A. Alchian, Reliabilit 
9-u cti on, The RAND Cor_p_o_r_a-:--t-:-i-on-.,--"1\._1e-m--.o--r ..... a"""n"""ct,...un._.-1 "'"'ni--.,~-:-""'2..,..,,,0--""'1......,.-A..,..S ... T ... IA-N,..,.o-. -A.,..,T~I~21"0621), 
Ccebruary 3, 1950; idem, Reliabili tr of Cost Estimates: Some Evidence, 
The RAN? Corporation, hemorandum RN-4511 ASTIA No. ATI 21034 , October 
JC, 195v. 



Proc 
No. 

1 
2 
3 
), ..,. 
6 
8 

5 
7 
9 

10 
11 
12 
13 
14 

a 

No. 
Acf't 

20 
30 
35 
50 
77 
60 

27 
56 
89 

53 
101 

39 
62 
4o 
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Table 6 

ESTntA.TED P.ND FJNAL COSTS PER PWIB, B-52 SERIES 
(In $ million) 

p Difference, 
Final Minus 

Estimated Cost Estimated Cost 
Cumula-

Initial' Revised 
Final 

Initial! Revised tive Cost 

Seattle Procurements (Models A-F) 

20 15.55 (a) 20.00 28.6 (a) 
50 6.88 5.lil+ 5.4o 11.5 -o.6 
85 5.39 4.49 4.51 16.4 0.3 

135 3. 73 3.30 3.42 8.4 3.5 
212 2.95 2.97 3.23 9.6 8.6 
272 2.65 3.33 3.12 17.9 -6.3 

Wichita Procurements (Models A-F) 

27 7.69 8.15 8.26 7.3 1.3 
83 3.43 3.51 3.52 9.6 0.5 

172 2.61 3.42 3.22 23.1 -5-9 

Wichita Procurements (Models G-H) 

53 6.66 (a) II 7 .4o 1111.1 I (a) 
154 2.90 

Final 
Price 

20.88 
5.85 
4.87 
3.70 
3.41 
3.43 

8.96 
3.8o 
3.53 

II 7.78 

193 3.30 3.01 3.2~ contracts not settled at time 
225 4.99 5.24 of this writing 
265 3.75 (a 

Only one aost estimate. 

These results also emphasize the point that we are comparing two 

sets of 11 negotiated11 oosts, not a set of true nestima.tes" with a set 

of "actual11 cost figures. The targets or estimates established in the 

initial negotiation process are compounded of both the real uncertainty 

about actual costs and the negotiators' attempts to use eost figures, 

in conjunction vri th other bargaining tools, to obtain the most advant

ageous price. Similarly, the final negotiated costs need bear no specific 
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resemblance to the actual cost of performing the contract on the part 

of the contractor. Final costs are likely to include a large portion 

of actual costs, plus some others the contractor presents which fall 

within the allowable range under the contract, less a part of the actual 

cost which has not been recognized as allowable in the final settlement. 

In effect, an initial target and a final settlement are negotiated. 

The "cost data" presented here, and in numerous more elaborate attempts 

at cost analysis, must be interpreted for the light they throw on the 

bargaining process as well as for their relevance to cost forecasting 

and cost behavior. 
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IV. ~ PROCUREMENT HISTORY OF THE B-52 

The B-58 has its origins in an Air Force contract awarded to 

Convair in 1949 for a generalized study of long-range supersonic 

bomber capabilities. The original idea was to develop a parasite 

bomber which could be carried by the B-36. Both Boeing and Convair 

participated in these studies, and both submitted proposals for pro

duction of the final. airplane. In the course of the research, the 

concept changed from the parasite principle to the use of ref'ueling 

and expendable parts to increase range. In 1952 the Convair design 

was selected because it offered the most desirable combination of 

perforl1l:ll1ce features, and the company received directions to proceed 

with preproduction development. It appears the choice of Convair over 

Boeing was based upon greater speed and altitude potentialities, plus 

an integrated construction and performance concept which promised un

conventional developments and advances in the state of the art. (Evi

dently both designs were similar in many respects and selection of the 

superior system depended upon the relative importance of the several 

operating requirements.) Design developments continued through 1953 

and, in 1954, the design was frozen and prototype construction begun. 

The first flight took place in 1956. Total development costs during 

1949-55 have been estimated at $21.5 million. Table 7 presents sum

mary data on the B-58 contracts. 

PROCUREMENT NO. 1: CONTRACT NO. 21250 

The first procurement of model B-58 was notable in several res

pects. It was the first Air Force contract embodying the uweapons 
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system :ma.nagement 11 concept; that is, the prime contractor was given 

responsibility for the design and production of the entire weapons 

system, major subsystems, supporting equipment and preparation for 

use. It was also the first recent contract which established a 

specific relationship between the functional performance of the weapon 

and the price paid the contractor. The procurement is also remarkable 

as an example of cost estirnat:io n; final costs overran target by 

$148 :million, or 5fJ{a. And finally, the "performance incentivesn 

written into this contract are of intrinsic interest, even thou.g,h 

their impact upon actual weapon performance remains unknown. 

The problem of establishing a fee on this contract arose at 

the outset because of the novelty of the weapons system management 

concept. Originally the central question was the fee due the prime 

contractor on the subcontracted major subsystems. In February 1955 

the Air Force suggested a straight CPFF contract for the procurement 

with a 6% fee on in-plant production and a 1.5% fee on the subcontracts. 

It was the Government's contention the CPFF would approximate the 

dollar returns which the contractor would have obtained if the major 

subsystems had been GFE ( Goverrurent-furnished equipment) • However, 

Convair contended that the system concept placed much greater burdens 

of' initiative and responsibility upon the prime contractor and insisted 

upon a 4% fee on out-plant production, plus 6o/o in-plant. A stalemate 

resulted. At a presentation of the status of the procurement at 

Hq_ 1 USAF someone suggested the possibility of negotiating a fee con

nected with the technical performance of the aircra~ and requested 

that Convair offer a proposal along this line. 



Con-
Proc tract No. 

No. FY No. Acf't 

1 1955 21250 13 

2 1958 32841 17 

3 1959 36200 36d 

4 1960 38975 20d 

5 1961 41891 30d 

Con-
tract 
Type 

CPIF 
CPFF 

CPIF 
CPFF 

CPIF 

CPIF 

CPIF 

Table 7 

SUMMARY OF B-58 CONTRACTS 
(In$ million) 

-

Target 
or Est. Profit Target and 
Costa Incentive Formula 

$261.8 5-5% and 97.5 12.5 plus Perf.b 
27.2 5-5% ($1.5) 

289.0 

306.5 6.~ and 90110 plus Perf. b 

36.1 6rfo ($2.2) 
342.6 

455.0 6.5°/a and 95/5 within 95-lOCY{o 
of target; 70 130 thereafter.c 

185.6 6.5°/a a.nd 70 130 within 98-102'% 
of target; 85/15 thereaf'ter. 

191.0 6o/o and 85/15b 

aAdjusted for engineering changes and re-sets where applicable. 

bAdditional financing prem:i.um not included. 

cAdditional financing premium included. 

~lus pods. 

--------· 

Final Results 

Profit 

Cost Price $ 7:, Cost 

410.1 J-1-23 .6 13.5 3.3 
91.9 93 ,!~ 1.5 1.6 

502.0 517.0 15.0 3.0 

263.0 281+.5 8.2 21.5 
!not asrertairea) 

' 

I 

-.:::! 
I 

contracts not settled at 
time of this writing 

J 
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The Convair proposal, presented in August 1955, established the 

basis for the final contract. It suggested that the target fee on the 

entire procurement should be approximately 5% of estimated cost, a..11d 

that tlus fee should be the result of target performance in three areas 

technical performance, delivery schedule and cost. Each area was to 

have its mm target norm and its mm system of incentive payments, 

minimum and maximum; the combination of the three areas would be weighted 

as follows in the target fee: 

Weapons system performance 50% 
Delivery schedule 301jJ 
Cost 20;o 

If ncrms were met in all three areas, Convair would receive a fee of 

5,14%; the minimum fee suggested was 4.5% and the maximum. 8,5%, 

The Convair proposal spelled out this scheme in great detail, with 

operating characteristics, critical values and weighting systems for 

combining the behavior of components and subsystems into the final index 

of system performance. 

In the neeotiation of the final contract the Air Force accepted 

the Convair proposal in principle, although they altered it in a number 

of particulars. The contra.ct was split into two parts, a smaller 

CPFF and a larger CPIF to which the incentive provisions applied. 

The initial cost and fee estimates agreed upon in November 1955 follow: 

Estimated Cost 
Target fee (5,5%) 
Totals 

CPFF 

$27.2 
1.5 

28.7 

CPIF 

$295.5 
16.3 

311.8 

Total 

$322.7 
17.7 

340.5 

Maximum fee was set at 7% ($20. 7 million) and minimum at 4% ($11.8 

million). Statement of the performance incentives follows: 
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1. Technical performance. If products meet specifications, 

Convair receives $8.1 million (5~ of target fee); if they fail to 

meet or exceed specifications, fee will be adjusted as indicated 

below, but never to more than 5~ of the :ma.."dmum :fee nor less than 

50% of the minimum. 

a. Radius requirements. Maximum reduction not over 

$4oo,ooo. Reduction formula: (1) $36,363 per 100 n mi 

failure to meet non-ref'ueled mission requirement, and 

(2) $33,333 per 100 n mi :failure to meet refueled 

mission requirements. 

b. Altitude requirements. Maximum reduction not over 

$4oo,ooo. Reduction formula is (1) $36,333 for each 

1000 feet failure on non-ref'ue1ed mission requirements, 

and (2) $4o,ooo for each 1000 feet failure to meet 

refueled mission requirements. 

c. 6Cf/o increase or decrease in fee shall be determined by 

airplane and pod performance, and 40% on performance 

and weight characteristics of major subsystems. 

2. Delivery schedule. If products are delivered an average of 

two months after the contract delivery schedule, the fee is 33-1/3% 

of target ($5.4 million); this fee to be increased or decreased by 

$500,000 per each average month by which deliveries were less or more 

delayed, but the final fee would be limited to 33-1 '3% of maximum and 

r:rl.nimum fees. The number of months slippage in deliveries to be com

puted on any one article was established by a sliding scale, not 

simply by calendar time. 
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3. Cost. If :final cost is 105% of target, contractor gets 

16-2/3~ of target fee. This portion of the fee changes by $25,000 

for each $1 nillion by which final costs are less or more than 105~; 

however, final fee in this categor;<,r was limited to 16-2 !3~ of minimum 

' • .p ann ma.x::unu:n .1.ee. 

The pro1tisions of this contract and the contents of the price 

negotiation memorandum require some consideration. The target fee of 

5. 5~~ is rather high when compared with t!:1e original Air Force offer 

of 65~ and 1. 5%, in-plant a.'1d out-pla".lt. The contractor seems to have 

bargained some reduction of cost estimates and the acceptance of a 

rp maximum fee for the 5 .5% target and 4% minimum. The memorandum 

comments: "He contended that the possibilities in this program that 

he would end up ·with a minimum fee were too great, and he just wanted 

to be certain of endii."lg up with at least 47b," (i.e., at least $11. 8 

:million). The target fee was extended to 5% in excess of target and 

deliveries up to two months late, and the fee reduction due to failure 

to meet altitude and range requirements limited to $8oO,OOO. All of 

these provisions combined to constitute a large basic safety factor 

for the contractor. In effect, the worst thing that could happen to him 

would be a CPFF contract at 4%, which is not very different from the 

Air Force's original proposal. Although the sharing formula, amounting 

to 97.5/2.5, was unusually small, the Air Force negotiators feared 

tbat any higher sharing ratio would stimulate the contractor to cut 

corners excessively to the detriment of technical performance. The 

memorandum concludes that the formula used "was not of sufficient 

magnitude to cause any serious 'cutting of corners 1 yet it prm·ided 
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just enough 'loss of prospective profit' to make the contractor look 

twice before I!Ja.f"...ing expenditures . 11 The maximmn fee loss which the 

contractor could experience as a result of the cost-sharing arrange

ment was $700,000. 

The weighting system used in combining the technical performance, 

delivery and cost factors of the final contract is not exactly that 

proposed by the contractor, nor does it have any intuitive justification. 

The memorandum states: "The contractor in his original proposal had 

proposed these factors and they appeared to represent an appropriate 

weighting of the importance of each category." The minor differences 

in the weights between the contractor's proposal and the contract 

(33-1/3% instead of 3r:P/o, and 16-2/"31o instead of 201%) are less interes

ting than the logic of the weighting system. In effect, the weights 

used suggest that the Air Force was twice a.s interested in technical 

perfornB.nce as in cost and delivery, and twice as interested in the 

delivery schedule as in the costs. Only in the IIBXimum. fee payable 

does the cost element assume overriding importance. Ex:cept for the 

specific limitations on deductions for failure to meet altitude and 

range requirements, there was no specification for the weighting system 

to be used in establishing an index of technical performance. The 

final contract did not contain the complex a.nd detailed system originally 

proposed by the contractor. 

The memorandum notes that there might be significant additional 

administrative burdens created by this type of contract and that there 

were certain to be problems in assessing technical performance at the 

ti."Jle of the final fee negotiation. It points out, however, that 

"Although considerable hardware is being fabricated, the purchase of 
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this procurement is essentially a 'research and development' program. 

Furthermore, not only is the R&D of the aircraft and pod being procured, 

••• but also the R&D of all subsystems (except engines) which are 

normally GFE. 11 Although opponents of this experiment were said to 

feel that it accomplished nothing, the proponents felt that performance 

could not be worse and might be better than under a CPFF contract. 

The memorandum, which runs a dozen pages, concludes with a reference 

to the importance of this venture to the 11race for survival". 

The initial cost target of $295.5 million on the CPIF portion of 

the contract was adjusted to $261.8 million due to engineering changes, 

and the fee structure modified accordingly. The actual fee possibilities 

open to the contractor under the initial and adjusted contracts may 

best be understood by referring to the following tabulaticn (in$ mil

lion): 

Target= 295.5 Target = 261.8 
Perfornance 

Factor Weight Min. Target Max. Min. Target Max. 

Technical 50% 5.9 8.1 10.3 5 .2 7.2 9.1 
Delivery 33-1/~ 3.9 5.4 6.9 3.5 4.8 6.3 
Cost 16-2/3% 2.0 2.7 3.5 1.8 2.4 3.0 

Total 11.8 16.2 20.7 10.5 14.4 18.4 

Fig. 6 shows the contract provisions with respect to cost and fee. 

Negotiations for the final settlement of the contract took place 

in December 1959. It was agreed that Convair had overrun the cost 

target on the CPIF portion of the contract by some $148.3 million, 

plus an overrun of $65 million on the CPFF portion. Thus there was 
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no doubt that the final fee on cost-performance would be the minimum. 

However, considerable difficulty developed at the final settlement with 

regard to the delivery and technical perfornnnce fees. The pattern 

of the differences and the solution can best be understood from the 

following summary tabulation: 

First Air Force First Convair Final 
Item Offer Offer Settlement 

Target fee $14,400,517 $14,400,517 $14,400,517 
Cost fee -654,694 -633,484 
Delivery fee - 52,073 + 50,691 -900,519 
Technical performance: 

Aircraft -166,665 + 50,000 +l 
Subsystems -288,030 0 

Total fee $13,239,035 $13,867,824 $13,499,999 

A dif':t'erence in the treatment of certain expenses caused the divergence 

in the cost figures and was subject ~o compromise in the course of the 

negotiations. Divergence on the delivery fee stemmed from an imprecise 

definition of the calendar periods from which the number of months late 

or early were to be computed. The divergence on the technical perfor

mance fees cannot be explained in detail, but the important point is 

that the technical characteristics were so loosely defined in the 

contract that the Air Force could contend a $454,695 penalty was due 

while Convair requested a $50,000 bonus. Convair representatives re

fused to accept the Air Force penalties, with their implication that 

the aircraft had not met performance standards. The issue apparently 

became one of prestige and loss of face rather than an economic matter. 

Eventually a telephone conversation between Hq USAF and General Dynamics, 
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of which Conva~r is a subsidiary, produced the agreement that a token 

bonus of $1 would be al.lowed as testimony to Convair 's engineering 

achievements under the contract. The final penalty of $900,519, 

however, represents simply a 50-50 split of the difference between 

Convair's initial cost penalty offer and the total penalty contained 
..<-

in the first Air Force offer. That is : 

First Air Force Penalty 
Convair Cost Penalty 

Difference 
.; 2 
Add Convair Penalty 
Total 

$1,161,462 
- 633,484 

527,978 
263,989 
633,484 

$897,473 

The difference of $3,046 between this sum. and the final penalty charged 

seems to be due to some minor adjustments in the allowable costs. In 

effect, the Government imposed the full permissible cost penalty, plus 

the deli very penalty, plus an unidentified (i.e., technical performance) 

penalty of approximately $200,000. The final fee paid ($13.5 million) 

thus represented roughly a 25% penalty on the target fee and a 3.37v 

profit on the final negotiated costs of $410 million. A financing 

sup~lement due to the P:/Y1fe cost-reimbursement restriction was also paid. 

What results can we attribute to this elaborate series of proposals 

a..~d negotiaticns? As a subsequent Air Force presentation concludes, 

"We don't know and probably never will know. 11 It seems accurate to 

say that costs would not have been very different under a straight 

CPFF contract. It seems to have been apparent sometime ii, 1956 that 

-,:-This result shoul.d come as no surprise to readers of Schelling's 
book. He comments upon the "reIIE.rkable :frequency with which long 
negotiations ov-er complicated quantitative formulas or ad hoc shares 
in some costs or benefits converge ul.tima.tely on something as crudely 
simple as equal shares, shares proportionate to some common magnitude, 
or the share agreed on in some previous but logically irrelevant 
negotiation." Op.cit., p. 67. 
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the probability of significant bonuses was ver::' low due either to 

cost savings or outstanding technical or delivery performance. Hence, 

the contractor probably behaved exactly as he would under a CPFF 

contract; certainly, he must have done so with respect to costs. We 

note that under a CPFF contract the extended disagreement over the 

$628,789 difference in the final fee claimed could have been avoided, 

plus all of the administrative and technical supervision involved in 

the assessment of contractor's achievements with respect to the per

formance factors. One Air Force evaluation contains the comment that 

"air frame performance is equalling specification requirements in 

important areas, and schedule slippage has been less than that experi

enced on other programs. 11 A portion of the technical work however was 

transferred into the second procurement as a result of Supplemental 

Agreement No. 59 .. It was this change which produced the reduction in 

target costs. 

The basic conclusion about the effectiveness of this contract rests 

heavily upon acceptance of the weighting system of the three performance 

factors. That is, if the delivery and technical results are as good as 

possible under the circumstances, then it may follow that they might 

have been slightly less good at a lower total cost (perhaps also better 

at a higher cost, although this may be less likely). Af'ter the maxi

mum penalty on cost overruns bad been reached (one-sixth of the minimum 

target fee), then there was no incentive for the contractor to incur 

deli verysor technical penalties in order to keep costs down. If these 

delivery and technical goals were desired "at any cost", then the con

tract worked very well -- better, in fact, than a CPFF contract. 



PROCUREMENT NO. 2: CONTRA.CT NO. 32841 AND SUPPLEMENTAL AGREEMENT NO. 59 
TO CONTRACT NO. 21250 

In most important respects the second procurement of model B-58 

continued the pattern set by the first. SA No. 59 to Contract 21250 

transferred the development and production of certain equipment 1'rom 

the first 13 aircraf't to the 17 aircraf't obtained by this procurement; 

hence, the second contract and this alteration in the first constitute 

a single procurement action. Negotiations were conducted between 

August 1957 and January 1958, and it must be suspected that the cost 

overruns then being experienced on the first procurenent had consider

able influence upon Government :planning for the second. In particular, 

the loss of face which the Government negotiators appear to have experi

enced as a result of the wide inaccuracy of the first cost targets 

seems to have shif'ted their attention from optimal pricing to more 

accurate costing. Principal evidence of this is a tenacious effort 

to force the contractor to accept higher cost estimates on the :procure

ment. The net result was a substantial cost underrun and the payment of 

a IlE.Ximum fee. However, if the high fee was in any way responsible for 

the low cost, the total price paid may be considered satisfactory. 

As in the first procurement, Convair :proposed a straight CPFF 

contract • The original cost estimate submitted with this proposal 

was $361 million. The Air Force, however, insisted upon incentive 

elements in the contract, and divided the expenditures into a sma.ller 

CPFF :portion and a larger CPIF portia:i. Convair 's cost estimates for 

the CPIF portion of the contract i,.,ere successively reduced to $330, 

$315 and finally $298 million. On these cost targets, Convair proposed 
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a fee of 6. 550 with 95 I 5 sharing and maximum and minimum fees of 7% and 6%, 

respectively. 

$ 325 million. 

The :first Air Force proposal contained a cost target of 

The Air Force held to this figure in spite of the lower 

estimates offered by the contractor; the Government, however, proposed 

a 6% fee and an 85 115 sharing formula. In general, the Government 

proposal favored a higher ("more realistic 11
) target with significant 

penalties for exceeding it and.bonuses for efficiency, whereas the 

contractor favored a lower target with a smaller differential for varia

tions in actual performance. The contractor's strong opposition to the 

Government proposal led Air Force negotiators to suspect that the 

contractor anticipated large cost overruns and inadequate performance 

on this procurement. Fig. 7 illustrates the differences between the 

two initial proposals and the :first negotiated target and incentive 

formula. Observe here that the Air Force offered higher fees and 

prices for good performance in return for lower fees and prices for 

poor performance. The greater security, but lesser possibility for 

extraordinary fees, is al.so evident in the Convair proposal. 

The process of raising the target in order to lower the fee on 

overruns appears anomalous; however, this was the route the negotiations 

followed. Remember that the Air Force negotiators had every reason 

to expect overruns at the time. What the contractor knew or bad 

reason to expect is not clear from this side of the table. The target 

established as a result of these negotiations was $330 million, with 

a &/o fee and a 90/10 sharing formula. Maximum and minimum fees were 

set at 7% and 5%, respectively. Engineering changes resulted in fur

ther cost target revision. The target finally applied was $306.5 
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million. Final negotiated costs were $263 million, and a maximum fee 

of $21. 5 million ( S .19';~ on final costs) was paid. Fig. E illustrates 

the final target and outcome. 

In addition to the cost incentives, this contract contained 

technical performance and schedule incentives similar to those in the 

first procurement. As a result of the difficulties experienced there, 

however, the incentive provisions of the second contract were more 

accurately specified. The schedule incentive involved the payment of 

a bonus of $500,000 for the completion of flight tests on aircraft 

number 12 prior to 31 January 1960. A penalty of equal a.mount was to 

be deducted if test was not completed prior to that date, hence the 

* bonus-penalty actually amounted to $1 million. The teclu1ical per-

formance incentives were tied to the bombing and nav1.gation system 

of the aircraft. The first procurement had shown the difficulty of 

assessing "overall" aircraft performance; and it was determined that 

in the second procurement one major subsystem would be selected as the 

indicator of overall performance to which incentive payments could 

be tied. The passive defense system seems to have been the preferred 

vehicle for this purpose; however, its characteristics could net be 

sufficiently well quantified to serve as an adequate index. Hence, 

the bombing and navigation system was selected. Its performance 

characteristics could be measured and its eff'ectiveness was said to 

be closely related to many other features of aircraft performance. 

There were three sets of B&N specifications already established 

for the B-52 at the time of these negotiations: aircraft Nos. 1-13, 

Hos. 14-29, and No. 30. The first set were "high" and were not being 

*The plane crashed on the flight test, and neither bonus nor 
penalt:,r wa.s applied. 
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met on the first procurement. The second set represented approximately 

the standards being met on the first procurement, and hence were 

evidently achievable. The third set were somewhat higher than the 

first. It appeared likely that in any actuaJ. test of system perfor

mance differences between aircra:ft meeting the first and third set of 

specifications might not be clearly observed. Both Type I and T"JPe II 
""-

errors were possible," and Air Force negotiators argued that critical 

values established should be such that the probabilities of each type 

of error would be equal. Convair representatives, however, felt that 

they should have every possible chance to demonstrate that the SJrstem 

met the higher specifications. Their initial suggestio~ was that the 

performance test be established so that there was virtually no proba

bility of Type I error; later they suggested a lc:r/o probability of Type I 

error (failure to recognize a superior system). The Air Force con

tended this would mean a 41% probability of accepting an inferior 

system as superior (Type II error), and declared this level of inac

curacy not acceptable. It is not clear whether or not this sophisti

cated argument was ever resolved. The final contract contained the 

provision that a $1. 5 million bonus would be paid if performance of the 

B & N system exceeded that initially specified for aircraft Nos. 1-13 

* In statistical testing, Type I errors occur when an hypothesis 
is rejected when it is in fact correct; Type II errors occur when an 
hypothesis is accepted when it is in fact incorrect. In the present 
context, a determination that the highest performance standards had 
not been met when the airplane was capable of meeting them would be 
a Type I error, and Type II errors would be defined analogously. The 
terms "Type I" and "Type Ir' are not explicitly used in the documents, 
but they are clearly implied. 
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and an equal penalty if performance failed to meet those specificationsj 

thus, a total bonus-penalty of $3 million. The conditions for the 

system evaluation were specified, but there is no apparent connection 

with any assumed probability model. Because the shapes of the sampling 

distributions used to construct such a model would be entirely hypo

thetical, it does not appear that anything was lost by this substitution 

of rules of thumb for statistical rigor. But it is interesting that 

this type of thinking was explicitly injected into the negotiations. 

There was no explicit weighting of cost, technical and schedule 

incentives in this contract. At the target, the implicit weights were 

as follows (in$ million): 
Target 

Dollars 
Cost 
Schedule 

18.4 
.5 

Technical ___!:.2. 

Total 20.4 

% 
90.20 
2.45 
7.35 

100.00 

These implicit weights are in sharp contrast to the pattern of 16.67, 

33.33, and 5CP/o employed in the first procurement. 

The initial negotiations for this procurement presaged the dif

ficulties between Convair and the Air Force that were to appear in the 

final settlement of the first contract. The entire proceeding seems 

to have been marked by suspicions of lack of good faith and by intransi

gence on both sides. The Air Force memorandum notes that "Throughout 

our negotiations it appears as though the Convair negotiators did not 

enter into the spirit of the negotiation . The contractor appeared 

very adamant concerning his position and was reluctant to concede even 

minor points." This behavior caused the Air Force negotiators to 

suspect that very large cost overruns and poor technical performance 
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were to be expected and that Convair wanted to use this contract to 

demonstrate the impracticability of performance and schedule incen

tives. Because of these suspicions, Air Force representatives felt 

at the time that the following could be described as results of their 

negotiations of the CPIF-performance incentive contract: 

1. "Contractor has revealed that his $300 million cost estimate 

is too low, and that final cost is likely to be over $340 

million. 11 

2. Contractor brought in 16 proposed engineering changes in 

advance of negotiations; these had a significant bearing upon 

subsystem performance, but might have been held out until 

later except for the possibility of penalties resulting. 

3. "Contractor has clearly indicated that the delivery schedule 

is tight and some slippage is to be expected. 11 

These "results," which were thought to be contributions to better fore

knowledge and planning for the Air Force, seemed to be desirable by

products of the fee penalties placed upon the contractor for inordinately 

poor performance in both the technical and cost areas. 

In retrospect, it may appear that any of the alternatives proposed 

by the contractor or the Air Force other than the final contract nego

tiated would have resulted in lower fees and prices than those actually 

paid. However, this judgment assumes that the final cost and perfor

mance outcome would have been unchanged. Because the cost economies 

achieved were even greater than the maximum which could be 11paid for 11 

under incentive provisions of the contract, we may surmise that at 

least some of these economies would have appeared under any sort of 
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contractual arrangement. But we cannot reject the hypothesis that 

performance was satisfactory in part because of the availability of 

the incentive bonus. The actual price paid by the Air Force under 

this contract was less than it would have paid for target performance 

with any target above $268 million and a 6% fee. Although many of 

the issues raised and debated during the negotiations involved the 

protection of the Government's position in the event of unsatisfactory 

cost and technical performance, the net result was a highly satisfac

tory performance and a surprisingly low price. In effect, the Air Force 

obtained a collection of merchandise and services for $285 million 

but was willing to pay at least $325 million (the adjusted target 

price). Although it might have been possible to make the procurement 

for still less, the "consumer's surplus" of $40 million stands as a 

significant gain. If even one-tenth of this gain was due to the 

incentive form of the contract and the $3 million bonus fee paid, the 

results are satisfactory. Thus, evaluation of this contract as a 

great boner or a great success depends entirely upon one's assumptions 

about the effect of the incentive provisions on the final costs. If 

costs are technically determined without regard to contract penalties 

and rewards, then this procurement was unduly expensive and a ludicrous 

example of over-sophisticated analysis. If the traditional economic 

assumption of profit possibilities leading to cost economies is ac

cepted, however, then this procurement must be considered highly 

successful. 

PROCUREMENT NO. 3: CONTRACT NO. 36200 

In preparation for the negotiation of this contract, the Air Force 

team assembled a baffling array of contract alternatives varying by 
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type, cost target, profit rate and snaring formula. The buying team 

initially suggested an FPI-type contract; however, it came as no 

surprise that Convair declined this alternative in favor of a cost

type arrangement. The Air Force began negotiations prepared to offer 

a CPIF contract with target costs of $410 million or a 50/50 split of 

the difference between that figure and Convair's submission, and 

suggested any of the following fee and sharing combinations: 

Combination 
(1) (2) (3) 

Fee 6% 6.5% 7% 
Sharing: Over 90/10 85;15 80/20 

Under 70/30 75/25 80/20 

This schedule, illustrated in Fig. 9, yields the same total price 

and fee for costs exactly lCP/o above or below target under all three 

combinations. It also balances higher prices and fees for final 

outcomes within a range of~ lCP/o of target against lower prices and 

fees for outcomes outside this range. This set of combinations is 

interesting as a rare explicit statement of an Air Force viewpoint 

on the trade-offs between profit rates and sharing formula. 

Convair initially proposed a CPIF contract with a target cost of 

$466 million, target profit of 7% (including .5% to cover 8Cfl/o reimburse

ment costs), and sharing of 85/15 on costs under target, 96/4 above. 

Their proposal, also illustrated in Fig. 9, yields considerably 

higher fees and prices for all relevant costs than any of the targets 

or sharing arrangements initially considered by the Air Force. At no 

time were performance incentives considered for this contract by either 

party. 
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did not care which of the combinations was taken in its entirety. 

The outcome was a contract very close to a fixed-price arrangement 

for final costs outside of the 95-lOO}b target range and very close to 

a CPFF arrangement within that range. It is not possible at this writing 

to make any estimate of performance and actual cost experience under 

the contract. 

PROCUREMENT NO, 4: CONTRACT NO. 38975 

In April 1959 when the Air Force issued a letter contract for this 

procurement, it was thought that 47 aircraft would be obtained. The 

number was subsequently reduced to 40, then 32, then 20 by the time 

initial negotiations were conducted in April-June 1960. By this date 

it appeared that the B-58 program was to be a smaller venture than had 

been anticipated earlier and that there was little likelihood of a long 

and steady series of production runs. 

The Air Force memorandum comments that an FPI contract of some 

type would seem necessary for this stage of the procurement; however, 

a CPIF contract was selected. The reasons given are (1) that the 

contract included flight testing of the first 30 production aircraft 

(Procurement Nos. 1 and 2), considerable ground support equipment, and 

other items in addition to aircraft, and (2) that the negotiators wanted 

to introduce a tighter incentive formula than the contractor would have 

accepted under an FPI contract. The initial Air Force cost estimate 

of $165 million with a target fee of 6,5% ($10,7 million including 

financing premium) was selected. Using the dollar fee as a guide, 

examination of a number of cost estimates, percentage fees and sharing 

formulas followed, as in the previous negotiations. The contractor 
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initially requested a $183.3 cost target with an 8.1% fee ($14.85 

million) and 90/10 sharing. 

In the final contract the cost estimate was roughly a 1/3-2/3 

split of the difference between the proposed estimates, and the fee 

percentage and limits were taken from the initial Air Force proposal. 

The figures are a cost estimate of $171 million, a fee of 6,5% ($11.11 

million), and minimum and maximum limits of 4'1, and gfo. The "steep" 

sharing formula of 70/30 was applied only for final costs within 

98-102'1, of target, and a compromise formula of 85/15 applied thereafter. 

In essence, the result is very close to a fixed price formula without 

a price ceiling. 

PROCUREMENT NO. 5: CONTRACT NO. 41891 

At the time of this contract negotiation, December-January 1960-61, 

no subsequent B-58 procurements were programmed and it appeared un

likely that there would be additional contracts in this series. Almost 

certainly, no subsequent procurements would be initiated in time to 

guarantee continuous production. An FPI-type contract was contemplated 

initially; but Air Force negotiators felt that little could be gained 

by insisting upon a change in contract form on this single, and proba

bly final, procurement action. Quantity reductions or early termina

tions which might occur under this procurement could be handled more 

easily by a cost-type contract; also the problems raised by Convair's 

probable insistence on a high price target and high ceiling with an 

FPI-type contract could be avoided. 

Convair initially proposed a CPIF target cost of $211 million 

and a 7% fee, with limitations of 5% and gfo. In the course of negotia

tions the cost target was reduced to $191 million and the fee to 6.5%, 
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including a financing premium to cover the 8C!fo reimbursement pro

visions. Limitations were CJ% and 4% with a sharing formula of 

85/15. All of this seems to have been the result of straight "mark

down" bargaining rather than any attempt at detailed cost analysis 

or consideration of price-cost-fee combinations. After the conclusion 

of negotiations it became possible to return to lOCl{o reimbursement 

on cost-type contracts. Convair elected this alternative, and reduc

tion of target fee to €ffo and the ceiling to Sc/o followed. In the 

event that no follow-on procurements appeared, Convair also requested 

conversion of the contract to a straight CPFF, with established target 

costs and fees but without the sharing provisicn. The Air Force re

jected this proposal, however, for fear it would lead to excessive 

cost loading in the final settlement. 
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V. CONCWDING REMARKS 

APPROACHES TO CONTRACT NEGOTIATION 

The case histories in Secs. III and IV suggest some of the 

unusual features and special considerations which may be present in 

any particular procurement negotiation. Taken as units, however, the 

two groups of contracts present a sharp contrast in approaches to the 

bargaining process. In the B-52 bargaining there was an implicit 

recognition of the realities of the Government's bargaining position: 

its inability to set final demand prices or make all-or-none offers. 

With recognition of the cost target as the only objective basis for 

pricing, all attention turnoo. toward making this target an "estimate" 

rather than simply a negotiated figure. The use of redetenninable 

contracts most clearly reflects this approach, that finn costs were 

not establishoo. until final costs could be anticipated with some con

fidence. Unfortunately, this strategy contained a number of pitfalls. 

Given the informational disabilities of the Government negotiators, 

their attempts to increase the accuracy of estimates could easily de

generate into quibbles over fonnal justifications and relatively 

minor revisions of ccntractor-submitted cost figures. Further, no 

amount of insistence upon the status of the cost targets as "estimates" 

could banish their importance as bargaining devices. Finally, the 

redeterminable contracts utilized to effect this strategy were subject 

to abuse them.selves because of their cost-plus-a-percentage-of-cost 

operation prior to the target cost re-set. 

By contract, in the B-58 bargaining there was an attempt to 

create an illusion of an upper bound to the Government's demand price 
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and to give a set of conditions under which the contractor might take 

various risks in return for various potential rewards. Although the 

cost inaccuracy involved in the first B-58 procurement was clearly 

em.barassing, there was less emphasis on cost accuracy as such in this 

strategy and more emphasis on the exercise of initiative by Govern

ment negotiators in setting up the contract's bargaining conditions 

in determining its final outcome. Unfortunately, with only two 

settled contracts available and with the high degree of uncertainty 

stiJ.l present concerning the operating characteristics of the B-58, 

it is impossible to compare the bargaining strategy and contracts it 

produces to that used for the B-52. But it is clearly a different 

strategy, and the continuing use of performance incentive contracts 

in missile procurements suggests that some groups within the Air Force 

find this approach to be both workable and preferable. A satisfying 

evaluation of these two bargaining approaches requires either more 

and better data than that now available or a venture into the world 

of "it might have been." Thus, the question remains open. 

OOES CONTRAC'rING MATTER? 

We raised this question in the introductory section of this paper; 

can we now answer it? To attempt a tentative answer, the question 

may be broken down into two parts: Does the variety of contract forms 

and elements have any significant effect upon the basic agreement 

reached between the two parties? Does the agreement em.bodied in the 

contract have any significant effect upon the outcome of the pro

curement? 
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In answering the first question, it is necessary to distinguish 

the purely arithmetical effects of contract form upon prices and 

fees (given the initial targets and final outcomes), and the tenden

cies for self-fulfillment through which data submitted as "estimates" 

become part of the final results obtained, from the capacity of contract 

provisions to significantly shape different agreements from those 

which would be made in the absence of an elaborate set of contract 

structure alternatives. The first two types of effects are trivial; 

the last is important, but of uncertain magnitude. FFP contracts are 

not generally used in weapons system procurement, because contractors 

will not accept them at any feasible price. The price ceilings in 

FPIF contracts are onl:f rarely of operational significance, for the 

same reason; hence, all of the alteniatives are essentially cost-plus 

contracts. The question is: Cost plus what? And the effect of 

the contract elements on the "what" depends very much upon the 

bargaining strategy adopted. With a "mark-down" strategy, the con

tract elements would appear to have very little importance; the 

central problem is the establishment of a cost estimate which repre

sents a near-minimum and the policing of the contractor to see that 

he does not exceed it. Is policing best accomplished through a bonus

penalty formula, which runs the risk of paying a premium on the con

tract, or through an auditing and inspecting system with certain 

direct administrative costs? It is a question of expenditure effi

ciency upon which the case studies throw little light. (Amounts 

exceeding target profits were paid on 5 of the 11 bonus-penalty 
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contracts, target profits were paid on 2, and less than target profits 

were paid on 4 in the case studies settled to date. 

In "position" bargaining, however, the contract elements are im

portant. T'ney are the tools that establish a set of positions to 

provide alternatives to cost-estimating as a focus for the bargaining 

process. Unfortunately, extensive reliance upon the manipulation of 

contract elements contains certain dangers. It may induce a complete 

neglect of the "estimating," as opposed to the 11negotiating., 11 signi

ficance of cost analysis and it may lead to an over-emphasis upon 

contract gimmicks instead of the fundamental contract goals of cost, 

price and performance. At a minimum, the various caitract elements 

may perform a function similar to that attributed the learning curve 

by one of my interviewees: "It may not mean much, but it gives you 

something to talk about in negotiations. 11 The contract elements may 

provide an alternative to table-thumping in some stages of bargaining, 

and -- depending upon the skill with which this alternative is used -

may thus have some marginal effect upon the character of the bargain 

obtained. 

The effect of the agreement in the contra.ct upon performance is 

even more difficult to assess; however, it is the fundamental issue. 

To state it bluntly, if baius-penalty contracts do not result in true 

"incentives, 11 which on the average result in significant improvements 

in performance, then the current structure of caitract alternatives 

should be abandoned and all contracts be negotiated at CPFF or FF.P. 

For all of the contracts considered in the case studies the choice 

would be CPFF. We may ask what the price and profit outcomes of 
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these contracts would have been under CPFF arrangements. Table 8 

presents the sums of the highest estimated costs, final negotiated 

costs, prices, and fees on the 11 non-CPFF procurements considered in 

the case studies and settled at the time of this writing. It also 

presents three hypothetical CPFF total prices for the entire group of 

procurements. We note that the difference between the actual and hy

pothetical total prices is not great, but lies uniformly with the 

CPFF contracts because of the 6% fee computed. This result is not 

especially surprising. It emphasizes, however, that the advantages 

lie with straight CPFF contracts if bonus-penalty contracts -- with the 

time and trouble they involve in negotiation, contract selection, and 

settlement -- do not clearly produce increased efficiency, improved 

performance, or lower costs. 

The difference between the hypothetical CPFF and FFP prices is 

sufficiently small (between l - *:f/a of final negotiated costs) that it 

does not present a clear case either way, and a thoroughly satisfying 

demonstration is impossible. It is clear, however, that bonus-penalty 

contract provisions would have to produce only relatively small effects 

upon cost outcomes to offset their apparent price disadvantage. The 

most which can be said is that the logic of the bonus-penalty arrangement 

is expected to lead to some results in the form of cost control and 

reduction. Because these results need not be great to shift the price 

advantage (and perhaps even the economic cost advantage) in favor of 

bonus-penalty contracts, the case studies do not argue against their 

continued and extended use. However, they do not sustain a very 

persuasive case for this contract either. Certainly no judgment can 
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be ma.de one way or the other among the various forms which the bonus 

penalty contract may take. 
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Table 8 

PRICE AND COST COMPARISONS, 11 SEI'I'LED NON-CPFF PROCUREMENl'S 
FOR B-52 AND B-58 
(In$ Millions) 

Basic 03.ta: 

Highest estimated cost •••••••••••••••••••••••••• $2,652.6 

Final negotiated cost••••••••••••••••••••••••••• 

Price ..............................•.....•...... 
Profit (7.05 % at final negotiated cost) .•••••••• 

Hypothetical CPFF Prices: 

1. Highest estimated cost plus 61o •••••••••••••• 

2, Final negotiated cost plus 6% ••••••••••••••• 

3. Final negotiated cost plus 6</o 
of highest estimated cost ················· 

190.3 

$2,811.8 

2,860.5 

2,857.8 
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TOWARD MORE EFFICifil."IT O)NTRACTING 

Based upon the case studies and an analysis of Section II, the 

preceding observations suggest that there are different ways to ap

proach contracting, that the importance of contract form varies with 

the approach, and that the material at hand does not clearly assert 

that contract form has a significant effect upon the outcome of price, 

cost, or perfonnance. On the basis of such tentative and inconclusive 

findings, no elaborate set of recommendations for contract improvement 

would be credible. During this investigation a few thoughts suggested 

themselves that may help others interested in procurement and con

tracting improvement.* 

First, to reverse the consultant's most reliable cliche, there 

seems little point in recomme.'1ding "more accurate cost estimates." 

These can be bought at a price -- a price in waiting ti.me while cost 

experience generates accurate information, a price in bonus-penalty 

arrangements encouraging real or pseudo fulfillment of stated cost 

anticipations, and a price in the loss of bargaining initiative en

tailed in accepting the contractor's proposition that ~ costs are 

the fundamental determinants of the final agreement. This does not 

say that independent cost estimation by Government negotiators is 

undesirable; it is very desirable. But it should focus on the limits 

to the range of possible cost outcomes and the most likely outcomes 

within this range, not simply upon the inspection of the contractor's 

cost submissions for formal completeness. 

'*Moore presents a much more elaborate set of recommendations in 
Section IV. 
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More important, making of cost estimates should be only one ele

ment in the exercise of greater bargaining initiative on the part of 

the Goverl'lI!lent. One way in which this can be done is to increase 

emphasis upon cost and price aspects of the procurement in its earlier 

stages, at a time when complete cancellation or all-or-nothing bar

gaining is really conceivable. At the present time a representative 

of the pricing division sits in on the conferences and negotiations 

preceding the determination of weapons system characteristics and the 

selection of a prime contractor; this was not true at the inception 

of the B-52 and B-58 procurements. At present the representative has 

principally an observer rolej however, it is hoped that this role will 

be gradually expanded so that early understandings can be reached 

about the kind of reward a contractor is expecting, and should expect, 

for the performance of specific tasks. 

Another way to exercise initiative is through the creation of 

bargaining positions from combinations of contract elements in addi

tion to cost, as was done in the B-58 procurements. This would bind 

the bargaining range and focus attention on aspects of the contract 

other than the cost target and its actual or negotiated degree of 

fulfillment. In particular, the inclusion of bonus-penalty provi

sions for technical performance creates an explicit connection be

tweer; the reward due the contractor and the Government's overriding 

goals of strategic capability. Need.less to say, the effectiveness of 

technical performance incentives depends upon their clarity and mea

surability and upon the relevance of the characteristics measured to 

to the overall performance of the system. 
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MODIFYING CONTRACT REGULATIONS 

A final reconnnendation involves the contract regulations them

selves. It seems evident that the present listing of contract types 

and provisions contains more differences in form tban in substance, 

and thus introduces unnecessary confusion into the thinking of both 

contractors and Government negotiators. Interviews revealed both a 

lack of recognition of certain basic similarities between contract 

types and a willingness to identify contracts as "just alike" even 

when there were second-order differences between them. The explicit 

listing of the possible elements of a bonus-penalty contract, including 

any prescribed jointness of these elements which was deemed desirable 

(as in ttif a ceiling, then also a floor"), might be superior to the 

present classification scheme in which distinctions and differences 

are not uni~uely related. Even if no change in the substance of the 

contract alternatives were effected, this sort of modification in form 

would be desirable as an aid to clear thinking on the part of the 

negotiators and to comprehension by novices and outsiders. 

One possibility would be to identify only three types of contracts 

FFP, CPFF and Bonus-Penalty (i.e., ttincentiven). Bonus-Penalty 

contracts might incorporate any of the following elements, some of 

which might be prescribed, limited, or allowed only in specified com

binations, by directive. 

1. Cost target -- The goal to which the contractor is held ac

countable; not necessarily a forecast of anticipated costs. 

2. Profit fee -- Not necessarily a percentage of a cost figure; 

for an alternative approach, see below. 
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3. Bonus-penalty formula for costs -- Might be applicable to cer-

tain cost categories rather than total costs. 

4. Bonus-penalty formula for technical performance and delivery. 

5. Price ceiling. 

6. Profit ceiling and floor -- Depends upon final price and final 

negotiated costs; need not have any relation to cost target. 

7. Financing arrangements (Adn1inistration procedures, timing, 

percentage reimbursement, and indebtedness liquidation rate) -- These 

arrangements now constitute an important implicit difference between 

cost-plus and fixed-price contracts; they should be explicitly intro

duced into the negotiations. There is no reason to pretend that the 

financing of multi-million dollar operations is a negligible considera

tion for either party. 

The present contra ct fee structure mig...'l-it also be modified. There 

is already evidence that contracting officers are breaking away from 

the constraining adherence to one-cost, one-fee contracts. The com

bination of CPIF and CPFF portions in the B-58 contracts, the use 

of technical performance and schedule bonuses and penalties, and the 

exemption of especially difficult problems from the formal contract 

structure on an ad hoc basis are all symptomatic of the inadequacy of 

the traditional approach. It may be that this recognition of different 

fee-setting arrangements as appropriate to different parts of a con

tract could be generalized to cover some of the continuing problems 

in negotiation, contract settlement, and renegotiation. 

For example, the central intellectual problem in appraising the 

profit records of the aircra~ manufacturers in terms of their similarity 
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to or divergence fron those which would be expected under competitive 

market conditions is the choice of standards and measures of profitabi

lity. Typically, on Government business, profits on total assets are 

low, profits on sales are moderate, and profits on net worth are high, 

relative to large-firm all-industry averages. Further, the variance 

of profits for a single firm over a period of time appears to be rather 

high. Rather than ponder these unbalanced ratios ex post, it might 

be desirable to recognize ex ante that the fees paid on Government 

business include compensation for several different economic contri

butions, and to develop the total fee on the basis of these contributions. 

For example, a contract fee structure might be composed of three parts: 

1. A flat percentage fee per time unit for the capital committed 

to the project -- This involves a workable valuation of the fixed asset 

facilities of the firm (not including Government-owned assets) and the 

firm's mm or borrowed contribution of working capital. These are not 

impossible figures. An industry-average on plant space, perhaps adjus

ted for age, should provide the fixed asset figure, and the financing 

arrangements clearly indicate the working capital figure. In this 

area, admissible capital costs should be strictly identified, and a 

low percentage fee should be administered. This is a "fixed fee" 

element, providing a minimum return to the contractor for the commit

ment of his facilities and funds to the cm tract. 

2. A management fee - - This might be fixed in dollars for the 

entire contract, fixed per time unit, or fixed for successive portions 

of a procurement with some redetermination. Technical and performance 

incentives, stated in dollar terms, would be part of this fee, an 
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important pa!'t i::' efficient standards for application can be developed. 

3. A bonus-penalty arrangement on operating costs, with or without 

price and profit ceilings and floors It is in the area of operating 

costs, not capital costs, that significant cost economies may be gen

erated b;;,r good luck and efficient management; hence, incentives for 

cost reduction should focus on these costs, not on the cost aggregate, 

nor should cost -oonuses and penaltie,; obscure rewards or penalties due 

on specific management tasks. 

This kind of contract fee structure is, admittedly, subject to 

serious criticisms, not only for adminstrative complexity but also for 

p over-looi'",.ing11 the fact that all these arrangements produce one final 

figure which will be taken as the "profits" of the firm, regardless of 

the underlying computations. In this regard, the proposal above is 

like the current regulations in containing a wide array of alternatives 

all of wh:ic h may lead to the same result. However, the proposal above 

may at least serve as a point of departure in thinking about the basis 

on which profits are to be paid, and the possibilities of establishing 

partial balance in a number of directions when an overall balance is 

u11attainable. 




