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pnrpos» oi ibis study Has to dotormino tin- applicability of I )T C P( ’ to A MC. development 

procurements. Tbo Undings of this study indicate (bat DTI I’C. provisions sIhhiIiI not In* 

applied to development procurements if contract value does not exceed $1 million or 

projected production contract values do not exceed $4 million. 



Al'KNOtt I.KIH.KMI: VIS 

' ^ " S- I’^x'urriiH’nl R^an l, Offirr i, 1,1,,1 ^„,„,„,1 lh(. 

... . »'“I "> th- man. ¡„diridu^, in th, ,,f |),r™„ alld ¡„ 
|.nv,., whu Saw lr,,l> „f llwir lim, and |ir„vid„| da|a and a 

ami liijililj prolcxsional niuniH-r. 

Wo would also like lo express our appm i¡,|¡„n to the DTUPC IMPACT action officers 

a‘ ‘,M‘ AM(: COm,nüdi,y ronunind» who assisted our research efforts in a spirit of 

cooperation and efficiency. Our requests were alnays met with the utr.-ost timeliness and 
courtesy. 

V 



LIST OF TABLES 

TABLE pa(;e 

B. 

III. 

IV. 

V. 

Summary of Policy Showing Which Systems to Which 

DTI PC. Should In* Applied 

Checklist of Areas that Must he Addressed During 

and After API’ in Order to Implement DTHPC Provisions 

into a Development Procurement 

Distidmlion of Definili/.ed Advanced Development 

(f>.;t) and Engineering Development (6.4) Contracts 

by S Si/a* and $ Involved Above $10,000 by $ Size of 

Contract for AMC for the Time Period KY’s 71—72 

Dollar Value in Thousands Spent in the Department 

of the Army for R&D and Supply for FY’s 70—73 

Dollars Spent in the Department of the Army Above 

$10,000 by Research Category for FY’s 69-73 (in 

thousands) 

10 

VI 

26 

33 

34 

33 



MST OF FIGURES 

FIGU R F ,>A('K 

l. (,)u¡d¡lal¡vi* Crileria—/Vllematívc C I“ 

II. Qiiaulilalivr ('.riteria—Allmiatiw I) 22 

III Suininary of flie Figiin*« of Meril fo b«* Used as a 3R 

Short Term Hasis for Selecting the Proper Alternative 



EXECUTIVE SUMMARY 

1. HACKCROUM). In the past, DOD has viewed weapon systems acquisition as a 

process in which its requirements are paramount and the associated costs are necessary. 

While repeated efforts to hold down costs haw been exerted, the paramountcy of 

requirements has prevented a viable balance between costs and requirements. This kind of 

iiianagcmenl philosophy has led to cost growth, virtually unaffordahle weapons, and 

program failures. In recognition of this problem 1)01) has attempted to realign cost and 

performance emphasis. This new emphasis is embodied in DOI) Directive 5000.1, which 

introduced the concept of “design to cost*'; that is, the translation of discrete cost elements 

into design requirements. 

2. PROBLEM In implementing any new concept, problems both classic and unique arise 

to confront the implementers. One “new concept” problem that immediately suggested 

itself to AMC in connection with design to cost was applicability. To what contracts should 

we apply Design to Unit Production Cost (DTUPC, AMC’s term for Design to Cost)? AMC 

had originally called for its use in only those programs with expected PEMA expenditures 

exceeding $25 million, but in recent times have required virtual across-the-board 

application Neither policy has been entirely satisfactory. This study was initiated to find 

the proper conditions under which DTUPC should be applied in order to maximize the 

benefits of the concept. 

5. SPECIFIC OBJECTIVE. To establish decision criteria that will enable the contracting 

officer to determine the applicability of DTUPC to a nonmajor development procurement. 

I. METHODOLOGY. SimplisticaJly one would apply DTUPC when its benefits exceed 

its costs. That was the basis of the study approach: estimate the marginal benefits of lower 

unit price, better system effectiveness, more affordable weapons, etc., and contrast them 

against the marginal costs of putting DTUPC into the contract, administering the program, 

contractor’s achieving the DTUPC goal, etc. Unfortunately there is no empirical data 

available on design to cost performance, and most of the cost/benefits could not be 

quantified. Consequently, it was decided to use a more heuristic, judgmental approach based 
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export opinion, literulun' on (lie subject, present policy, DTUPC contracts, analogous 

concepts, distributions Ironi summary procurement statistics, and logical synthesis of the 

dberse bases. 

FINDINGS AND CONCLUSIONS. Alternatives ranging from keeping the status quo 

(i.c., per the 13 September 1973 DTUPC guidance letter) to adopting a set of qualitative or 

quantitative criteria were reviewed to determine to which contracts DTUPC. should Ik* 

applied. The alternative of combined quantitative and qualitative criteria seems to hold the 

most promise for successful DTUPC applicability decisions: a dollar threshold to indicate 

those contracts with potential savings and qualitative factors to point out exceptions to the 

threshold. A $1 million research and development (IÎ&D) threshold is concluded to lx- the 

most practicable quantitative criterion. This value is supported by expert opinion, close 

relationship ol the Value engineering Program Krquircment* Clause criteria, and a Pareto 

analogy which showed that 6 percent of the AMC Advanced Development (AD) and 

engineering Development (KD) contracts are above $1 million and account for 80 percent 

<>l the dollars. Based on historical and recent figures, a $3 million projected supply criterion 

is telt to lie a reasonable basis for DTUPC application by analogy to the $1 million R& I) 

figure. 

Application of this dual criterion should result in well over 80 percent of AMC’s AD 

and I D dollar expenditures receiving the benefit of the DTUPC design philosophy , while 

reducing the required managerial and engineering attention to slightly more than 6 percent 

of AlMC’s development contracts. 

The evidence tailed to support a unilorm set of qualitative criteria guiding the 

application Ihroughoul AMC.. However, the consensus of expert opinion and a review of the 

wide range of AMC’s procurement needs and their related contexts favor the development 

. ol suitable qualitative criteria for held guidance. A tentative set of criteria is proposed. 

(>. H F.COM M F N DATION. Apply DTUPC to development procurements of greater than 

¡SI million BAD or with expected supply expenditures of greater than $4 million. 
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Allow (‘xiTplioiiM with written junti lira lion and head of procuring activity approval for 

tlmsc procurement« above the threshold but with unlikely DTUPC potential. 

Kxample«: lew production items (compared with past buys), no trade-offs (as shown by 

the Trade-off Determination or the Trade-off Analysis in the Concept Formulation Package) 

and situations of DTUPC costs obviously exceeding the benefits. 



CIIAn i K I 

IM'KOmiCTION 

A. Markin mukI. 

In I In* |»asl DOI) lias viewed (lie U'-apons syslein ae(|iiisition as a priM-ess in whieh ils 

requirements are paramount and the associated costs are necessary. While repeated efforts to 

hold down costs have lieen exerted, the parainmmtcy ol requirements has prevented a viable 

balance between costs and requirements. This kind of management philosophy has led to 

< ost growth, virtually unaffordable weapons, and program failures. 

on In recognition of this problem, DOI) has at templed to realign the emphasis 

performance and cost. Hie new emphasis is embodied in DOI) Directive 5000.1 which 

introduced the concept of “design to <ost" (DIT.); that is, the translation of discrete cost 

elements into design requirements. AMO’s term for DIT is “Design Io l nit IVoilm lion CosT 

(DIUP(.). Ibis concept, while new to DOI), has liern used suecessfullv by industrv for 
vears.* 

DOI) Directive 5000.1 slated the DT(' philosophy: 

t.ost parameters shall he established which consider the 

cost of acquisition and ownership; discrete cost elements 

(c.g., unit production cost, operating and support cost) shall 

lie translated into “design to” requirements. System 

development shall Ik* continuously evaluated against these 

requirements with the same rigor as that applied to technical 

requirements. IVaclical trade-offs shall Ik* made between 

»Vst«.•apahility, cost, and schedule. Traceability of 

estimates and costing factors, including those of economic 

escalation, shall In* maintained.^ 
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AU 1000-1' and lha l.ello, of Inatnicliom (LOI)5 further implement DOO Dimctiw 

ãtMIO. I. In the l*„liey Cuide lo AMCRP-S teller, dated 17 Gelob« 1972, "Itaaie 

IWuremenl P^ieiea for l)e,«„ |„ Cl ami Trade-off Proeiaions in AMC Contrael 

lloeumenl,," lhe applieability of Ule DTI PC concept waa limited lo Iho*- progrmn. where 

expected puni,«-Ihm (H-MA) coal, of ,he program are $25 million or mom.5 Even U.Í, 

policy broadened the application of DTIIPC beyond the 0()0 Oirectiac 5000.1. 

huhae<)uently, AMCRP-SC letter, dated 15 Sepien,her 1973, "Oeaign to Unit Production 
( (Wl (l)THP(') Policy,” staled that: 

The potential benefit to the Army in using the DTUPC 

technique warrants its consideration for procurements below 

the $25 million program threshold. Therefore, effective 

mimed lately, it i8 AMC policy to incorporate DTUPC 

provisions in all development contracts except those where it 

is specifically determined that such use would not be in the 

liest interests of the particular program. This determination 

shall lie a part of the procurement record/ 

Consequently, wliüe there is no question of applicability of DTUPC to major 

procurements, there is now a definite problem in determining the applicabUity of DTUPC to 

individual nonmajor development procurements.8 

H. Statement of the Design to Unit Production Cost Problem. 

»ased on the guidance contained in DOD Directive 5000.1, ‘7 equation by the 

Department of the Army,” and various AMC policy letters on Design to Unit Production 

Cost, the major subordinate com,,winds (MSCs) were instructed to include the DTUPC 

concept in ,„aj„r ai,d IIOn„w,j„r weapons systems development procurements as 

appropriate, to insure that the system or item being developed will have a production cost 

hIihIi the Army can afford. The Directorate for Itequirements and Procurement, HQ, AMC 

rcalir.es there is still wide latitude as to how MSCs will implement this new concept. There 



i* a iiwl l'or piklaim* a» to whic h nonniajor drvrlopmont proc urement!' [)riUPC ghould Im> 

applied in order to sueeenniully carry out the program. This is the eoneern of this report. 

(’.. Purpose and Objective. 

The purpose oi the study is to improve the understanding of design to cost c oncepts as 

applied to A MC acquisition management, and to identify procurement managerial action 

needed to insure* the efficient applic ation ol ItTl PC tec hniques to AMC procurements. 

Hie spec ific objective of the study is to establish decision criteria that will enable- the 

contracting officer to determine the applicability of DTI'PC to a nonmajor development 

inoeuremcnl with defensible justification for his actions for the procurement record. 

I). Study Approach and l{esc-a>rh Methods Kmployed 

In attacking the problem of which development contracts are appropriate- for 1)1 CPC. 

the initial consideration was an economic one. Logically, DTIIPC should be incorporated 

inter all development contracts that offer a reasonable likelihood for significant cost savings 

in acquisition and operation That is, if the Irenefits of using DTIIPC exceed the costs of 

using it, then it is cost beneficial to put DTIIPC into the development contract. 

In order to ascertain this relationship, a marginal Irenefit/cost (B/C) model9 was 

employed to determine the break point of when DTIIPC should he applied to a nonmajor 

AMC development procurement. Mathematically, the model would he expressed as follows: 

:t 



n n 
>:MB > >:MC 

i J 

i=l J=1 

Where: 

MU - Marginal benefit to be derived from applying DTUPC and 

MC - Marginal cost to be incurred as a result of applying DTUPC to this contract. 

The basic incremental benefits to lie derived from applying DTUPC are lower unit 

prices, lower operation and maintenance costs, better system effectiveness, etc. 

11'0 »»a*" incremental costs to be incurred from applying DTUPC in development 

contracts are the Covemment’s costs of writing DTUPC provisions into a contract, the 

increased cost of contract administration, the contractor's cost of achieving the DTUPC 

threshold, etc. 

Field data coUection revealed no empirical data available on design to cost 

performance, and most of the cost/benefits could not be quantified. Consequently, it was 

decided to use a more heuristic, judgmental approach based upon present DTUPC policy, 

literature on DTUPC, DTUPC contracts, expert opinion, analogous concepts, distributions 

from summary procurement statistics, life rycle cost (LCC) implications, and a logical 

synthesis of these different ligures of merit. ^ 

I he study methods and associated data bases employed in the research consist of the 
following: 

I. A review and analysis of all pertinent policy guidance on DTUPC. 
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2. A review of all current literature and conference documents on DTUPC. that were 

obtained from the field, Defense Logistics Studies Information Exchange, Defense 

Documentation Center, etc. 

•L examination of all current DTUPC contracts containing DTUPC provisions. 

I. An in-depth analysis c.l a survey o! a select group of professionals at three A MC 

major subordinate commands^ and a study of the responses provided by other key 

personnel at the MSC’s and Uÿ, AMC who are familiar with the DTUPC concept. 

5 An analytical comparison of programs, clauses, concepts that are analogous to or 

are subsets ol DTUPC. analyzed as a basis for determining when it is appropriate to apply 

DTUPC to a development contract. 

6. Application of the Pareto analogy to empirical data related to AMC Advanced 

Development (AD) and Engineering Development (ED) contracts as a basis of determining 

to which AMC development contracts DTUPC should lie applied. 

7. Examination of the interrelationships between the life cycle cost concept and the 

DTI PC. concept. 

Five alternatives were formulated to guide the research study toward its 

objectives. These alternatives are: 

A. Co back as per 17 October 1972 letter, AMCIIP-S-apply DTUPC to all 

developments whose expected production (PEMA) costs of the program are $25 million or 

mon*. 

II. Ileniain as now; strict interpretation of 13 September 1973 letter, 

AMCIIP-SC—apply DTUPC. to all AMC development contracts in Advanced Devclopmenl or 

Engineering I tevelopmenl. 



(. Develop a ael of defenaible qualitative criteria of when nol to apply 1)711¾ (ej¡ 

no tradeoff,, few production item., r MC. > EMB’a, urgency, and performance 

characteristics are more important than cost). 

I), develop a set of defensible quantitative criteria of when to apply DTUPC (e.g., 

K&l) $, IM MA and numln'r of items to be produced). 

K Develop a combination from Alternatives C and I). 

In summary, the overall research strategy is to select the alternative which fully meets 

the study objective in the most effective and economical manner. The selection is guided by 

a full consideration of the result of all of the methods employed, taken together, to make an 

expert value judgment based on experience and understanding of the problem. 

6 



NOTES 

Cl! MM E 15 I 

* \ multitude of terms have been used synonymously with PTUPC. Rear Admiral P. (». 

Ereeman state<l that he lias some serious eoncerns that DTE PC would heeome “more of a 

hu/,/ word than a \iahle concept I consider il to he—its real purpose may get lost in the 

noise level. The words 'design to’ are rapidly becoming a standard prefix to almost every 

element ci the acquisition process. The wordsmiths are busily defining and inventing a vast 

array of ‘design to' terms.” DTUPC has been called many different names and this has led to 

confusion. VVC luis decided to use only one term, DTUPC, to be consistent. 

Kcai Admiral R. C. Ereeman, ESN, “Future Trends in System Procurement,” NCMA News 

letter. Vol. El, No. t, December 1973, pp. 6—H. 

“”DOD Officials Cite Overmanagement, Cost Problems,” Commanders Digest, Volume 12. 

No. 15, 17 August 1972, p. 6. 

'^Department of Defense Directive (DOD Dir) 5000.1, Title: Acquisition of Vajor Defense 

Systems (Washington: E.S. Government Printing Office, 13 July 1971). 

*Army Regulation (AR) 1000-1, Title: Bask- Policies for Systems Acquisition by the 

Ifeparlmcnt of the \rniv (Washington, D.C.: E.S. Government Printing Office, 30 June 

1972). 

’Department of the Army, belter of Instructions (IX)I) for Implementing the New ITateriel 

Acquisition Guidelines, Letter, DAFD-SDY, 23 August 1972. 

^l .S. Army Materiel Command, Basic Procurement Policies for Design-to-Coet and 

T radeoff Provisions in AMC Contract Documents, letter, AMCRP-S, 17 October 1972. 
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I S. Army '»aloriH Command, Design to Unit Prod nr lion Cost (DTHPC) Policy, letter 
X'lCRI’-SC, Ci Seplemher 1973. 

»L- 

Foi purpoM» of (his study a nonmajor development procurement is defined as one where 

expected PW«A expenditures are less than S23 million. 

The standard technique of economic marginal analysis under conditions of a constraint can 

he used to indicate the nature of the most cost-effective choke. I „der this analysis the 

marginal benefit and marginal costs are developed for each alternative. 

Th.s involves personal insight, inspiration, and subjective estimates. Such decisior 

rationale as ‘intuitive feel" on the par. of an "expert” can have a very firm foundation ir 

..XpCrrS Synt,U>8is of even '»‘««P»* «hese experiences or personal histories an 

no. quantifiable. Olaf Helmer of RAND pu, i, this way; "when we talk about systems 

analysis, we tend to think of an orderiy analytical process, usually involving a mathematical 

model, by which the available alternatives in a decision-making situation are systematically 

compared with regard to their costs and benefits. There are many cases, however, where 

decisions have to be based, not on the results of theoretical analysis, bu, on the intuitive 

judgment of whatever experts on the particular issue are a, hand. This may be so simply 

liecause no satisfactory theory has ye, been devised; it may also be because judgment must 

lie «»ugh, as a matter of principle, liecause the issue under considera,ion may involve moral 

m addition to factual aspects, and thus preferences in addition to data." 

M0,,"n- —ematif lse ol Opinions. P-3721 (Santa Vonica, California: The 
Rand Corporation, November 1967), p. 1. 

' M,° 'M* * 0* professionals interviewed at the VSC’s included the DTHPC IVPAÍ7 

(oordinators, contract specialists, procurement analysis, contracting officers, lega 

personnel, and value engineers who had been working closely with DTI PC on curren 
contracts. 
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CHAPTER II 

ANALYSIS OF DATA AND FINDINGS 

This chapler first groups the analyses and associated findings on the basis ot the 

research methods employed. It then presents a summary of the findings in terms ot each ot 

the alternatives specified in Chapter I and describes the basis for the selection ot an 

alternative. 

\. Review of Current I'olicv Guidance on Applicability of DTUPO. 

Basically DOD Directive 5000.1 dated 15 July 1971 states that DTCPC should be 

applied to all major programs whose dollar values (see labié I)exceed $50 million research, 

development, test, and evaluation (RDTE) or an estimate production cost ot $200 million.* 

AR 1000-1 dated 30 June 1972 and the LOI dated 23 August 1972 basically concurred 

with this definition (see Table I) but expanded the policy slightly beyond 5000.1 by 

including Department of the Army designated and other systems, when practicable. The 

LOI and AR 1000 I gave flexibility to include DTUPC provisions in other than major 

contracts, if practicable, but failed to define what practicable meant. The policy writers of 

\K 1000-1 and LOI recognized that DTUPC might not Ire appropriate for application to all 

developments. Table I summarizes the policy showing to which systems DTE PC, should be 

applied and any exceptions. 

AMC.RP-S letter dated 17 October 1972 staled that DTUPC provisions would Ik* 

included in all AMC. major or nonmajor (IT’MA $25 million (+)) items which are a system, 

sulrsv item, or component on a case-hy-case basis with approval by the Director or Deputy 
2 

Director of Procurement and Production of a major subordinate command. 
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I'v«*n hIkmi AMCKI'S lliis loller il nH-o^nrml dial woiikl iv(|iiir«- liollcr 

ili'liiiilion AS huit* |>asM‘«l ami i‘x|H‘ricncc wan gaiiird. iJnlil ((«'l'iiiilivi* »iiidoliiio an* issiird. 

lirld iutkoiiiiH musí iih* k«*t*n jiid^inenl as lo whrllirr lho I »Till'd |>«lii*y applied lo an 

indmdiial pim iin'inonl or not. 

On 18 Juno 197.1. llu* Deputy Secretary of Defense issued a memorandum'^ slalui(' 

llial Dll P(. should he applied hy 31 August 1973 to all major programs not reaching 

Vileslone III (Defense Systems Acquisition Iteview (.ouneil (DSAPC) III), except for those 

assessed lo he inappropriate or not Icasihlc. These would then be forwarded to DSAIIC with 

a justilieation lor the exemption for approval. 

On 13 September 1973, an AMdRI’-Sd letter*' issued further DTl I’d policy which was 

then elarilied l>\ a l< Seplemher 1973 letter.'' These policy documents basically staled 

that the use ol Dl l l’C. provisions should Im* expanded lo include development solicitations 

1n*Iow $25 million I'KMA except for those specifically determined that such use would not 

he in the Iresl interests ol a particular program or those that the command specifically 

determined are to Ire excluded. Although this guidance was clear as to the expansion intent 

of the DTI PC concept in AMC, it gave no definite guidance as to when 

DTI PC should not be used. In fad, it even could be construed and misused io prevent 

inclusion of DTt'PC in any developments under $25 million expected PEMA expenditures. 

AMCP 700 6, Joint Design to Cost Guide** concurred with previous AMC guidance in 

that Dl l PC is generally applicable* by a manager to a new end item of military equipment. 

Even the new AMCP 700-6 dated 30 October 1973 recognized that DTIIPC still needs 

considerable development and that change in DTUPC concepts and practices may occur as 

experience is gained. AMCP 700-6 recognizes that a modified approach, using DTUPC to a 

lesser degr ee because of certain facts such as budget constraints, aid making DTIIPC a design 

|>araineter. is not always appropriate. 

One can see troiu the discussion above that current DTUPC policy (summarized in 

Table I) acknowledges thaï unrestricted application of DTUPC may “not be in the best 

interest of” the Government. Hut the absenee of when not to apply DTUPC tends to favor 

II 



an interpretation of either unrestricted application or arbitrary avoidance. In fact, 

recognition of the potential shortcomings of applying DTUPC to all research and 

development (R&D) procurements led to the initiation of this study. Rased on the above 

discussion, literal interpretation of current policy statements would not favor unrestricted 

application of DTUPC to all development contracts, Alternative B. Current guidance, 

slriclly interpreted, would also not favor Alternatives I) and E hut is compatible with 

Alternative C. 

R. Review of (airrenl Literature and Conference Documents. 

1. The American Defense Preparedness Association’s (ADPA) report or. design to 

cost^ recommended that DTUPC he considered for “those development contracts that have 

an immediate production potential, and where the product, in production, will have an 

estimated total production cost in excess of $10 million.”9 Also, ADPA’s report 

recommended that: 

There is a minimum value below which it would not he 

economical to include a design-to-cost incentive in a 

development contract. This value could vary considerably 

depending mi a number of factors (type of item anticipated, 

quantity and length of production, state of-the-art, etc.). The 

minimum value must he established by the head of the 

procuring activity (MPA), but a minimum development cost 

of $500,000 is recommended.*9 

Based on the above recommendations by ADPA, one can see that ADPA seemed to 

prefer a quantitative threshold in terms either of PEMA expenditures or size of development 

contract betöre DTUPC should be applied to a development contract. ADPA went one step 

tiirther in regarding the size of a development contract by giving some qualitative qualifiers 

such as type of item, anticipated quantity and length of production, 

*tatc-ol-lhc-arl, etc. (hit, tliey failed to clearly define what each qualifier meant and how said 
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(|tialiti(T coiilil Ik* used to determine the correct value. ADPA in the alisence of (]uantilyin" 

each ijualifier llrrefore lir user l!**xibility to iinpletnoil D II K: as lie deemed appropriate. 

ADPA informed the Army Procurement Research Office (APRO) that the values of 

and ÿ 10,000,000 lepresen.'ed a consensus of opinion of the people who prepared 

the report. After considerable discussion, a key ADPA researcher** concluded that “$ I 

million contract was not much dilferent from their $500,000 recommendation and that a 

higher value (than $.)00,000) mi^ht he better until further experience was gained in using 

DÎTPC. II at that time it were assessed to be appropriate to use on smaller dollar 

procurements, then lower the value; hut for the present do not apply to all small 

development contracts.’ Ibis lends to sup|>ort Alternative D (quantitative), and in 

particular the contra« I value of $1 million or more. 

2. \rmv Management I ngineering Training Agency (A1MKTA) recommended in their 

r«*poit thaï D11 PC slmuld lx* used "on s«*lected development contracts which have a high 

potential, in t<‘ims ol dollars, tor lutun* production.'*'* They am recommending a 

quantitative type of ligure hut did not give an appropriate value in terms of PI,VA 

expenditures. It readily follows that they prefer a quantitative criteria (Alternative D) over a 

qualitative approach 

.1. M(» R. I*. Irimblc stated in an article in "National Contract Management 

Association" News* * that: 

Il (DTUPC) isn’t a new standard contract clause. It isn’t 

something which can he applied Mindly with blanket usage. 

It must he flexible and specifically tailored to a given 
IA procurement. 

Itas«'«l on IMC Trimble': comments, one can conclude that Alternative B (use on all 

development contracts) is inappropriate. Them was no preference, however, for other 

alternatives 



4. In a report on DTC by the NaHonal Security Industrial Association (NSIA),16 
appeared (he following: 

I be bulk of DOD hardware procurements will have to 

be heavily influenced by the design-to-cost philosophy. 

Contractors who expect to perform in this environment must 

develop their capability to design to cost. 

Design to cost is applicable to limited classes of 

Department of Defense procurement programs. It is not for 

general cost reduction but rather is to be used only when the 

state of technical risk and other conditions warrant. 

The NSIA recognized that the development contracts involving the bulk of expected 

PKMA expenditures should include DTUPC provisions but the DTUPC concept is not 

applicable across die hoard. One can conclude from this that Alternatives A and B are 

inappropriate and that Alternatives C, I), or K would be favored hut no indication of 
preference is given 

In summary, Alternatives A and B are given practically no support in the literature. 

Two of the references prefer a quantitative Alternative D, with one quantifying the size of 

development contract at $1 million, one preferred a qualitative alternative, and three could 

accept Alternatives C, I), or E but showed no preference among them. 

Moreover, other research groups and experts on DTUPC have eliminated Alternative A 

and B as their chok es for the proper alternative. All in some manner gave preference to the 

.«.¡verse of alternatives left (C, D, or E). Overall Alternative I) is given the mort support, with 

the strongest preference for $1 million threshold 

C. Review of Current Contracts/Solicitations Containing DTUPC Contractual Provisions. 

14 



leased on our review c»f contracts and resear<'li on this proje<‘t, a list of Army, Navy, 

and Air l on e contracts were compiled A list of the contracts can l>e found in Tables I. II, 

and III respectively in Appendix A. 

Table I «¡ves a list of current contracts/solicitations containing DTUPC contractual 

provisions and yielded the lnllowin£ information: 

1. The Army, as of the fall of 197:1, bad at least 30 systems/items with 51 contracts 

awarded or proposed to be awarded by the end of the tourth quarter f ^ <1. 

2. There were 16 major/project managed and I I nonmajor* ‘ systems in the «roup o! 

30 systems/items. 

Table II in Appendix \ shows that the Navy during the fall of 1973 bad at least 22 

systems with 24 requests for pmposal (RFPsj/contracts which contained IfTl PC. 

provisions. 

Table III in Appendix A shows that the Air Forre during the fall of 1973 bad at least 

19 systems1** with 30 KFPVcontracts which contained DTUPC provisions. 

Patterns were sought in dollar value ranges and qualitative characteristics; c.g., type ot 

item, life cycle phase, major/nonmajor system, performance requirements, trade-oil 

provisions, DTUPC goals, etc. 

The review of current Armv contracts containing DTUPC contractual provisions gave 

some insighl into DTUPC experiences to dale. However, the qualitative and quantitative 

feat lires of the contracts/solicitatioiis were highly heterogeneous and could not be used to 

determine the applicability of DTUPC to nonmajor procurements. 



I>. \iialy»i» of lho K o sul Is from lhe Field Survey. 

This section presents the results from the field survey that drew on expert opinion 

from a solee I «¡roup of professionals at the IVISC's as to when it is cost-effective to apply 

D'lTl’C. to iionmajor \M(. development procurements. 

I. Alternative (1 (Qualitative Criteria). Figure I shows the Alternative C statement 

(Qualitative Criteria) that was used to solicit Held responses. Most field personnel agreed 

with the basic policy statement and the qualitative exceptions as to when not to apply 

DTl’PC provisions to a given procurement that are shown in Figure I. During the field 

testing of the basic policy statement and the qualitative criteria of when not to use DTI PC. 

the field personnel made many eommenls as to wording, problems, and potential pitfalls in 

their use. Only those items mentioned that seemed to he relevant will be discussed. 

Iteginning with the policy statement shown in Figure I, each will Ire discussed in turn. 

a. “Policy statement.” Several personnel challenged whether it was too early or too 

late to apply DTUPC in Validation (6.3) and questioned the degree of coverage intended. As 

for the degree of DTUPC coverage, basically, current policy guidance provides for only one 

degree of coverage but docs not clearly state that there can be varying degrees of DTUPC 

coverage based on type of equipment, stage in life cycle, size of contract in dollars, etc. 

16 



Figure I. Qualitative Criteria-Altcmative C 

I’olu \ Dl l l’C I« all AMC development procurement» in \ alidalion (6.^) or at llu- 
iM'gimiing of Full-Scale Development (6.4), except llial it would not normall) lie 
applied in I’FMA expenditures of less than $25 million if any of the following 
conditions are present*: 

1. There are no trade-offs to In* made between performance and cost (e.g., where the 
specifications lend to he firm, due to the state-of-the-art, etc.). 

2. hew production items (of low unit price) are to he made. 

3. The estimated (iovernment administrative costs and contract costs are gieater than 
any anticipated dollar savings. This is a critical point since one must lie able to show that the 
sum of the marginal benefits are greater than or equal to the sum of the marginal costs 
( ■' Mil’s ' Y.IMF’s) in order to justify apply ing DTLPC; if this cannot he done, then 
Dl l P(, would probably not be appropriate anyway. 

4. I he development is urgent and the necessary procurement planning and 
administrative implementation preclude the determination and con.imiation of the DTUPC 
provisions (e.g., 1)1 FPt. Iiogie, proposal evaluation and award criteria, award and incentive 
features, and tracking and monitoring provisions). 

■r>. I'l»«* performance characteristics of the item are so critical to national security that 
it does not allow for DTUPC trade-offs. 

*F,ven when these conditions support the omission of DTUPC, the principles of DTUPC 
shoukl lie used. 

17 



II ¡S probable (bal Ihoro can be varying decree« of DTUPC coverage, bid it was beyond the 

*ci»pc t»l this sind) lo investígale Ibis area. 

I*. "No trade-olIs." No trade-offs to be made between performance and cost is the 

lirsl exception as shown in figure I ot when not to apply DTUPC. Several personnel pointed 

out that lhc\ did nol agree with the example, “where the specifications tend lo be finn,” 

Itecause specific allons b> definition tend lo lie firm. It is believed that field personnel 

associated the term specifications exclusively with Military Specifications. 

I he most controversial comment over this exception was that, generally, the 

pcrlormancc rei|uirenienls, as specified by the tcchnical/engincering personnel, are normally 

described as essential (though ollen overoplimistic) and therefore would seldom allow for 

any trade-offs. A counter argument to this is that there is always "far in a new 

development lor which Irade-olfs can lie made. One can see that the Covemment has an 

in house problem where all personnel need lo be reoriented to understand the DTUPC 

concept. Hut lor the present, if the field, in general, were lo insist on Ibis exception, as most 

did and as was discussed above, then DTUPC would probably not lie used on any 

development procurements. 

c. few production items." Although the concept was fairly clear to the respondents 

who basic ally agreed with it and conceded that it was one of the most valid exceptions, it 

■aised the issue ‘Wha! does ‘lew’ mean?” “f ew” means that one must compare the number 

>! military items that have lieen purchased in the past of this class of commodity to that of 

lie current projected number lo lie purchased. 

few, as used, was misinterpreted and could In* easily abused, especially if one did nol 

waul lo use DI UPC provisions on a given nonmajor development procurement. 
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d. "IN’argiiial coals rxcccdiiig marginal benefits." Tliis was iimlerslood in llienn bill 

(ire h iiiiM’li criticism and discussion from field personnel. The last part of the sentence, “if 

ibis could be done, then DTUPC. would probably not be appropriate anyway” drew the 

most severe criticism because most field persmiel thought this could not Ik* shown, unless 

bcm islicalh, or perhaps by some rule of thumb. In any case, it would mpiire a great deal of 

el foi l to ascertain tlial marginal costs exceeded marginal benefits due to the lack of cost data 

and experience. Also, many commented (bal, once established, one could probably show 

marginal benelits or marginal costs to lie larger, depending on whether one wanted to use 

DTUPC or not. APRO tried to develop a cost model and collect cost data based on 

subjective estimates so as to determine the point where it is cost-effective to apply DTUPC 

provisions on a given development, but was not successful. Based on the foregoing 

discussion and APKO’s experience, only one conclusion can be reached: even though the 

concept is valid in theory, due to the current state-of-the art of cost estimating capability of 

field personnel and amount of cost data, this exception could only lie used in very special 

cases. As more experience is gained, a rule of thumb (cost estimating) method could 

potentially lie developed to show at exactly what point application of DTUPC. becomes 

cost-effective 

e. “The development is urgent." This drew many varied comments from Ihe field 

personnel. What does “urgent" mean, especially in a development contract? In production 

contracts for ammunition during war lime an urgency coding is used. This in a development 

contract is a rare occurrence and would occur only once (when the policy was first issued to 

include DTUPC. contractual provisions on development contracts) and from that |M>int 

forward should never occur again, since during Advance Procurement Plan (APP) one would 

normally decide w hether to include DTUPC. Ia*l us assume, for example, that A!W. is some 

years down stream and an urgent development comes in with no APP. One could possibly 

amend the solicitation lo stale that the contract will !>e modified at a later date to add 

DTUPC provisions. Hut lo add DTUPC contractual provisions to a contract after it had hern 

awarded would reopen negotiation for the cost of the increased work in a sole source 

environment. 



Conversely, several field personnel responded that all developments are urgent and, 

theietore, DTliPC should not be used. One can readily see, then, that ‘^exception 4” 

concerning “the development is urgent" is subject to much misinterpretation and may not 
a \alid exception at all. 

'' I‘"f'"™rhararl.Ti.lir» arr m . riliral lu naliunal «■ruril, lhal il dor. nul 

.. " Thi. »lalrmrnl drrw fru rumn.rn,. (rum nHd 

... P“”'"' ™" "•»! il »a. ... a .,,1-,1 „I rSr,pli,m |, ,r.dr.of„ 

... . Son"‘ •H>i,,"'d --1 raamplr, i, ,a» valid ,,„rr U,r ilrm r.mld W . 

rnliral par. uf a larj,, ,,. ulhrr, .,,1,,1 ,ha, Ihrr, »„ alway, ruun, fur Iradruff., 

»mrr nulhuis »a. lhal rritiral lo naliunal -. run 1,. || i. f,|, ,h„ „ a „„ ex<T|)1|„n anl| 

possildy could be combined with exception I 

e- “f.»rn »hrn ||„ rondition. (rvrrpliun. I through 5 «huwn in Figure I) »„pport th, 

°""»..on uf I'll PC. Ihr p.inri pi,» uf MWC rfundd h, nred." Th» dre. murh ™,hu.i»n., 

primarily breaure il »o,dd l,nd lo taliafy Ih, bargain lb, MSC had mad, .ilh th, l s 

Arm, Training and Dort™, Cumn.and (fitADOC) I. drvrlop and prudur, m M,m within 

’‘T “P"ÍM'm' rln'f- Th" b««' 'hry wanM to km,. .„ m,.nl by 
•Ihr tnimiplr. of „ niPt: .houkl b, mm,." Tu try r,reify th». tb, MSC roidd .till pu, i„ 

" ‘ "lrr*,M'ld "'h' 'hr devriopmrni r.mlrart with pu»,hl, a provirion to th, rfirel 

be if '»TUPC pmi .a. ,xr«d«l. Thi», lh,n, would ,b, 
contractor a rlrar und,n.landing of .hat th, Gorernmrn, „pmi, ¡„ th, of CM 

rxrlu.iv, uf Ihr rr.1 of U., DT,-PC prevUion., „.h a. .racking, „urc, reim,ion, „r’ 

Anulhrr way o, looking a, prtnriplr. would I. add on, for rxampl,.. Valu, K„gi„„n„g 

) «»gram Requirements (Jause, fYoducibility engineering Planning, Should Cost (if 
appropriate), competitive prototyping, etc. 

nr quratloii lhal reore hrrr ronmniing VK ... lhal if only a DTDPC thrmhidd .a, 

’'‘"'I,1" WOUld 'h“ ,|Ualif> M 38 3 rontract? If Ihi. ware Ih, ,|„ 
VF Irugrani H-|uirem,„„ «»re rould „« h, lord, hared on arelim direction from IK) 
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I |nhi « «hh Iiihmmi oi aiial)y.inK (lie quaiilalive rritori«, sewral individuais |minl«>d out 

Dial oacli and «‘very (|ualilaliv<> measure could lie used as jusliiicalion for not using DTIJPC. 

I liercloi e. I»> using Hie <|iialilative criteria in this context and in light of the foregoing 

discussion, one can see that all of the nonmajor development procurements probably would 

not have DTUPC provisions included in them. To justify using or not using DTl’PC with a 

set ot qualitative criteria would take more work by field personnel to implement. The one 

thing that the qualitative criteria implied, but did not clearly spell out, was that there is 

flexibility to implement or not to implement DTI PC provisions on individual procurenwits 

if it could lie clearly demonstrated that it would be in the liest interests of 

the program. 

I wo additional questions were posed to field personnel upon conclusion of discussing 

Alternative C. “To what type of nonmajor procurements do you think DTUPC should not 

lie applied and why?" All of the respondents interviewed during the Held survey responded 

negatively, in that they were unable to list any other procurements to which they thought 

DTI PC should not be applied Also, the field personnel were asked “if there were any 

qualitative factors other than those shown in Figure I that would determine whether 

DTI PC was applicable or not to a given procurement." They gave a few answers that should 

be mentioned for sake of clarity; i.e., study and basic research. One, that these two types of 

development efforts would not have any expected production and two, that they would 

probably fall in Research (6.1 ) or Exploratory Development (6.2). 

One can see irom the above discussion that most field personnel agreed with the 

qualitative exceptions to the basic policy contained in Figure I, but pointed out many 

IMilcutial pitfalls in their use in reality. Some of these were that it will lake loo much time 

to implement, leaves loo much room for interpretation since the qualitative criteria are not 

detinilive and could lie misused. 

In general, one can see that Alternative C, a qualitative set of alternatives, was not 

considered to be a viable alternative by field personnel becaiwc they generally believed that 

the criteria which make up Alternative C would be used as a basis for not using DTIJPC 
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|>ro\ÍMÍoiis «mi iKMimajor di'vi'lopnienl roiilra«-lH. Sinr«' moni of the field personnel hasieallv 

^íírei'd Milli lll«*s«, ipialitalive exceptions in theory wilh some qualifications, as was seen hy 

llie «*arlier discussion, such exceptions might liest serve as a set of qualitative examples to 

demonstrate when DILIPC should not be used. 

2. Mternative I) (Quantitative Criteria). 

figure II shows the Alternative I) statement (Quantitative Criteria) that was used to 

solicit field responses. 

f igure II. Quantitative Criteria—Alternative I) 

I. ho not ippU Design to Unit Production Cost (DTDPC) to nomnajor AMC 
d«>\clopiii(*nl PriM'iin'iiieul in V.ilidali«in (ii.il) or at the iM'ginning of f’ull-Sr ale hevidopinent 
(h. t) it (I ill in the hl.ink and if no «»pinion lcav«‘ blank): 

a. The aiiKiimt or cumulative am«»unt in dollars of this contract does not exc«*«*d 

for example, “there is a minimum value below which it would not be economical to include 
a design-to-cost incentive in a development contract. This value could vary considerably 
deptmding on a number of factors (type of Hem, anticipated quantity and length of 
production, state-of-the-art, etc.) The minimum value must be established by the head of 
• he procuring activity (UFA), hut a minimum development cost of $500,000 is 
recommended'’ (l)TC I Contracting (•uidelines hy ADPA (AOA) Sept 73). 

IK* you agree «>r disagre«* with this figure? Why or why not? 

Ii I'lie exp<*«'l«‘d « iimulalive Pf.MA fluids do not exce«*d $_. 

«■. At l«*asl___units at $_ _ |K*r unit an* cxpecl«*d to lie procured and 
program«*d into lb«* .5-Year Defense Plan 

d. The expected ««ist to the (ioveriim(‘iil «if applying Dl'UPC. exceed_ 
pcitcul of llie d«*v«‘lopmenl contract costs. 



I.«*l iix rxuliiin!' ll»p firsl rrilomm (Figure II, l.a), “Do not apply DTUPC lo nonmajor 

A MC development procurement* if in Validation (6.3) or at the beginning of Full-Scale 

Development (6.4) if the amount or cumulative amount in dollar* of this development 

contract does not exceed $ ______ A $1 million R&D contract value was chosen by the 

majority of the manager* who felt qualified to estimate a value. Two reasons given for 

choosing $1 million were that a $1 million development contract i* the break point for ful- 

blown application of DTUPC contractual provisions and $1 million is the point where it is 

cowi-effect ivc to apply DTUPC, based on field experience. Even those who bad no opinion 

or could estimate no value stated that some quantitative value or point would be better than 

none at all. Others did not give a quantitative value since the decision must be based on 

each individual case. (Generally, all tended to agree that a quantitative value would Ik* easier 

lo implement in the field than a qualitative set of criteria. 

Tbc ADPA recommendation of $500,(NM) was used to trigger discussion and to get 

opinions. The field personnel disagreed, primarily because they thought $500,000 was too 

low and had already picked $1 million. Questions l.b, c, and d in Figure II failed to 

produce a consensus preference upon which to reach quantitative criteria. This was 

primarily because the greatest percentage of the respondents had no opinion or felt they 

were not qualified to answer for this type of criterion question. 

After the completion of Figure II, the field personnel were asked, “Are there any 

other quantitative factors that come to mind that you think would be applicable to whether 

or not DTUPC should be applied?” Only one respondent could think of another 

quantitative criteria. This respondent slated that a certain percentage of the R&D dollars 

should lie covered by DTUPC. Ily this it was assumed that he meant that the majority of 

R&D dollars would «'count for the majority of the expected PEMA expenditures as was 
20 recommended by an AIMETA study. 

In the same AMETA study they recommended that the DTUPC“1 program be funded 

as a separate line item in the contract. This would then give a figure similar to the one 

APRO was looking for in question l.d which states “do not use DTUPC if the expected cost 



lo lho (•ovmiiiu'iil oí applying DI I IT rxrceds _ (a cerlain) penTnla};«* oí lln* 

drvolopiiH’iil con (rae I t•o^^tí^.’, Mosl ppoplr in the field lliought (hat (he value placed on this 

separate line item would be meaningless and could not he easily evaluated. 

The majority of the field personnel preferred a quantitative value over a set of 

qualitative criteria because of the following reasons- (I) easier to implement, (2) less 

eostlv procedure to use to deckle whether to use 1' I'UPC or not, (3) belter utilization of the 

tin e of procurement and other personnel and (4) less chance for misuse. The only 

reservation they had was that they wanted flexibility to include or exclude PTUPC even 

with a given quantitative value. 

In general, based on expert field «»pinion, it would then seem that there is some size ol 

development contract hclow which it would not l»e ccom>mical to apply the lull sc«»pe ol 

the DTI PC. ctiilraclual provisions and a $1 million minimum R&D contract would he the 

appropriate value. Hut the field personnel expressed a need for qualitative criteria when 

quantitative criteria were met but DTHPC not otherwise appropriate and flexibility to 

include DTl!PC contractual provisions in contracts under $1 million R&Ï) it otherwise 

appropriate (e.g„ an R&l) contract of less than $1 million but with a large production such 

as ammunition). Consequently, the ultimate preference of the manager appears to be a 

combination of qualitative and quantitative criteria, Alternative E. 

3. Requisites of a Break-Even Marginal Cost Analysis. 

The original break-even marginal cost analysis model, >: marginal benefits 

(MB's) > marginal costs (MC’s), was expanded in order to derive subjective estimates 

of the Cnvernmenl resources required to implement DTIJPC as it should he. It was hoped 

that these data t-ould Ire used to determine when it would be cost-effective to apply DTIJPC 

to a given procurement. 

As for the break-even marginal «-ost analysis model, insufficient cost data were 

ohlairmd from the field with which to do a valid “break-even” analysis. 
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Kvrn though field data could not he obtained to show the appropriate size of 

R&l) contract such that the Expected ( X MB’s) >_ Expected I Z WC’s), the field 

personnel interviewed were able to improve the IMG model which listed the various tasks 

that would be required to implement DTGPC into a development solicitation/contract as 

shown in Table II. 



Table II. ('hecklist of Areas 
That Musi In* Addressed During and After APP 

in Order to Implement DTUPC Provisions 
into a Development Procurement 

. ADV ANOF. PROCUREMENT PLAN 

Determine applicability of DTUPC 
Ollier Procurement Actions in accordance with ASPH 1-2100 

PRF SOLICITATION ACTIONS 

Lstahlish DTUPC Ibreshold . . . 
Lslahlisli DTUPC methods, procedures, and contract provisions for: 

DTUPC trade-off constraints . . . 
DTUPC incentives . . . 
DTUPC tracking and control . . , 

DI UPC alternatives if threshold exceeded . 
DTUPC modification . . . 
DTUPC flow down to subcontractors . . . 

DTUPC as a factor in proposal evaluation and source selection . . . 
Prepare RFP incorporating the above and normal procurement actions . . 
Normal procurement review actions . . . 
Presolicitation Conference (optional) . . . 
Issue RFP 

PRE-PROPOSAL ACTIONS 

Pre-proposal Conference . . . 
Amend RFP as appropriate 

FORMAL PROPOSAL EVALUATION AND SOURCE SELECTION 

Competitive Range Decision 
Pre-award survey . . . 
Negotiation . . . 
Source Selection . . . 

DTUPC ADMINISTRATION 

Educate personnel administering DTUPC . 
DI Ulf. threshold modification . . . 
Tracking DTUPC achievement . . . 
Enforcing DTUPC provisions . . . 
Evaluate DTUPC achievement (incentives) . . . 



Tablo il hIiowh (bal many ibingH an* rcqiiired a« a pari of (In* total effort in order to 

implement Ibe DTI IRC provisions into a nomnajor development procurement. Anyone 

familiar with procurement can look at the areas in Table II which make up the total 

additional ellort to implement DTI'PC into a nonmajor procurement and see that it would 

take quite an amount ot Covernment resources. This is especially true for the Award Fee 

(Af) and tracking features of the DTIIPC when applied to a smaller development 

procurement. 

For example, several of the field personnel, when envisioning the DTl'PC concept, 

believed that it would take quite an additional amount of Government resources to 

implement DTIIPC. They could not estimate how much additional Government resources it 

would lake however. One of the field personnel did say that it would tak. four people full 

time to properly implement DTIJPC into an R&I) contract, or $1()0,()00 per year. 

One can see that a considerable amount of resources will lie expended to implement 

DTHPC provisions into a smaller R&I) contract (i.e., less than $1 million- that would most 

likely have a smaller production planned to go with it. Thus, the marginal benefits to be 

gained from DTI PC application would soon be outweighed by the marginal cost of apply ing 

DTI ¡PC. Through this heuristic logic one can but conclude that it is not generally 

cost-effective to apply DTIJPC on smaller development contracts. Therefore, it stands to 

reason that DTl'PC should not be applied below some dollar threshold. 

4. Additional Problems Fncountered and Areas that the MSC’s Need Answered to 

Heller Implement the DTI1 PC Concept. 

I'rom the results of the review of the contract files, field interviews and other 

secondary research, a list of the most relevant problems encountered was compiled. Initially, 

it was Iboiigbt Ibat tbe problem areas would give an indication as to whether or not to use 

DTHPC on a nomnajor development contract. Although list of problems was unable to aid 

in establishing criteria, the magnitude of the problem areas argues against unrestricted 

application of DTIJPC provisions. Until some of the critical problems are resolved, DTUPC 

should not lie applied to all development contracts (i.e., Alternative B is inappropriate). 
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5. Local Policy. 

One oí (he questions asked was, “Has your MSC written or is it in the process of 

writiii« any local policies, guidance, or regulations on DTUPT?” The purpose was to see if 

Ihey had: and il so, to get copies to see if there was any guidance on when DTUPC should 

Im* applied to nonmajor developments. None were found other than the l).S. Army Missile 

(.omniand (MK.OM) who had issued a DKon the responsibilities of various elements within 

the command to implement DTUPC. 

Since no guidance has been issued by the MSC’s, no information was ascertained 

by this method ol when to use DTUPC on a nonmajor procurement. 

6. Protests/Armed Services Board of Contract Appeals (ASBCA) Cases on DT JPC. 

It was felt that one should look at the on-going development contracts containing 

DTUPC provision to see if there were any protests/ASBCA cases over the DTUPC provisions 

and if so why. If there were, then these facts might give APRO some insight into when and 

when not to apply DTUPC to a nonmajor system. Krom the field survey it was learned that 

there have been no protests or ASBCA cases on DTUPC to dale. Although this approach, 

used in an attempt to establish criteria, was unsuccessful, it was encouraging to see that 

there have been no protests or ASBCA cases over DTUPC in AMC. 

7 Industry’s Acceptance of the DTUPC Concep'. 

The basic hypothesis was that industry has accepted the DTUPC concept. If the 

contractors had not accepted the DTUPC concept, then the reasons why would possibly give 

AI BO insight as to when to apply DTUPC concept to nonmajor weapons systems and how 

to improve the DTUPC concept. 

Mr. T. A. Wilson, Chairman of the Board of the Boeing Company, reiterated how 

emphasis in the past was placed on operational capability and readiness (weapon system 

acquisition, reliability, and development of logistics support systems) which overshadowed 
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the cost of the item. Also, he reemphasized what may lie industry’s fears that 

. . over-correcting for operational deficiencies of the 50’s caused many of lhe woes of 

the 60’s” and that the DTC concept would head down this same path of overkill (use upon 

across-lhe-board with in-depth applications) that would create another cult before evolving 

into what could lie a powerful and useful management technique.4-“ 

(General IMcKeen in his speech at the \MC. Seminar on Weapons System Acquisition, 

‘The Little hour” Meiuoranua held 5 December I()Til, stated: 

In our discussions with industry concerning the above 

programs, as well as various seminars, serious reservations 

have surfaced relative to the application of the design-to-cost 

concept. Some industry representatives express the feeling 

that the tight cost ceilings combined with trade-off freedom 

will produce new weapons systems with inferior battlefield 

capabilities. This will require our project managers and test 

and evaluation agencies to exercise unusual vigilance to insure 
99 

that this does not happen 

Thus, these findings tend to imply that until the DTUPC. concept has been further 

proven on major weapons systems acquisitions with all the hugs ironed out and has been 

accepted by industry, the DTUPC provisions probably should not be applied 

across-the-lioard on AMC development procurements (Alternative B). 

1,. Analysis of Programs, ('.lauses, and Concepts that are Analogous to or Subsets of the 

DTUPC Concept. 

This section will present an analysis of the applicability of DTUPC. and programs, 

clauses, and concepts that are analogous to, or are subsets of, the DTUPC concept as 

another basis for when it is appropriate to apply DTUPC to nonmajor systems 

developments. 
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(M all I hr c*tabli*he<1 concept« reviewed, the only u8eful one relating to DTtJPf. is 

the Value Kngineering IVogram. IMIL-V-38352 defines the Value Kngineering Program as 

“contractually required value engineering directed toward design and delivery of supplies 

and material with essential characteristics at lowest overall cost.”24 This definition at face 

has a distinct similai dy to the DTUPC concept. 

I he relationship of DTUPC to VE is, indeed, close, as was shown by Vice Admiral Eli 

I. Ileich in his recent article in the Defense Management Journal entitled “Value 

Engineering and Design to a Cost: Kissin Cousins?” 

In this article Vice Admiral Reich states that: 

. . . VE methodology is one of many means which can lie 

employed to attach areas of high cost or areas exceeding 

target cost (DTIT'C goal] during development. 

. . . Somehow VE must gain acceptance in the engineering 

community as a real contributor to the achievement of design 

to a cost objectives. 

. . . History shows that, properly applied, VE has produced 

and could produce more reductions in costs of defense 

systems. VE can contribute to the application of the design 

to a cost concept.2'^ 

Many other authors of articles and speeches which include Marry SehOlito, Dr. John 

Eoslcr, (¿encrai Henry Miley, and General C. MrKeen, reiterate the same basic philosophy 

shown in Vice Admiral Reich’s article; that is, the close relationship between DTUPC and 
VE.26 

An AMETA study in April of 1972 recommended that the Value Engineering Program 

Requirements (Jause should not be used in the same contract containing DTUPC 
Provisions.“' 
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On ill \u»iisl lOZl, AMdl.lA-V ifwurd a lollor wilh Ihr Milijoti: “Value I'.n^iiKM-rin” 

(VI.) ami Design In wliieli staled that: 

Normally, the VK I’rogram Re<|uirement (VKPRC) will 

not be incorporated in development contracts containing 

desistí to cost |DTl!PC| provisions.“^ 

These tacts further support the similarity of DTl'PC to VF. and tend to indicate that 

Iroth should not lie used in the same contract in order to avoid paying twice for the same 

thing, since one would be reduntant/duplicative. 

Since ASI'K 1-1 702 11(1))(1)-^ states that the Value Fngineering IVograni |{equireinents 

(’.lause shall he included in development contracts if they are in excess of SI million, and 

based on the foregoing discussion which shows how the VF and ItTMT. have similar 

programs, objectives, ami methodology, one would conclude that it would seem to In* 

cosl-elfective to apply DTIJPC only to development contracts in excess of $1 million. This 

value also gives greater support to the expert field opinion which reached the same $1 

million ll&l) contract threshold independently. These findings then favor a quantitative 

alternative. Alternative 1). 

F. Pareto Analogy . 

Hie economist V ilfredo Pareto has shown that certain things in nature which are often 

in the minority account for the majority of i related phenomenon. The Pareto distribution 

lor example has lieen proven to be true in l>OI) for procurement actions versus dollars 

expended and has lieen used as one justification by the Commission on (Government 

Procurement to recommend that the do’lar limit of small purchases lie raised from $2,500 

to $10,000: the minority (2 percent) of the procurement actions above $10,000 account 

for W..‘l |>erccnt of the dollars spent. 

I able III shows that AMC. had 522 Advanced Development and Fngineering 

Development contracts in KY 71 and 807 AD and FI) contracts ir F Y 72 to which DTUPC 

contractual provisions could be applied. 
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Note in Table III that the contracts are arrayed above and below $1 million, the 

threshold su^ested earlier. As expected, a Pareto type condition was found. Those 

development contracts above $1 million account for 00 percent of the AD and KJ) dollars 

ami are oidv (> percent of the contracts. 

Itased mi these lindin^s, the $1 million fi«»ire would seem to In- a reasonable llneshold 

which would cover the majority of the dollars by putting DTUIT. provisions in a relatively 

small number of contracts. 

Historically, when guidance is issued with respect to R&D dollar thresholds there has 

often lieen an associated PKMA value. The most prominent example has been the one to 

lour ratio as was shown in 1)01) Directive 5000.1 which is applicable to $50 million R&D or 

$200 million PEMA31 and prior to 1)01) Directive .5000.1 issuance. DA Pam 11-25 used 

$25 million R&D or $100 million PEMA.32 





labio l\ show, lhal ainounl oí dolían, (in thousands) spent in HA for R&!> and supply 

for KV’s 70-7:1. 

Table l\ . Dollar \ alue in Thousands Spent in the Department of the Army 
foi- T&D and Supply for FY’s 70-73* 

IV 

ro 

73 

iu\n 

*1,124,013 

1,089,032 

1,429,210 

1,396,827 

Supply 

$4,501,681 

3,749,372 

3,585,485 

3,936,794 

•For Contracts above $10.000 

Ü 'Vrn, V' ^r<""C"1 SU,Ulil-'- ***#". » C.. rV.M'nn’menl 

A nie ,,f thumb for projirli^ ..„« tod «upply oxpoodilun.,1« would bo u-pro^ nud 

* a rat«, „I supply oxpoudilun-, to RSI) oxpouditu,,,. l.blo V shows Iho poroootaf, of 

R«l> dolían, .,,.0,0 810,011,, f„, FV, 60-7.1 by rotwarob oa,oSory: 6.1 was 7.4 

pwcont, in 6.2 was 22.6 porcent, in 6.3 was 40 porcont, and in 6.4 was 29 porcont. Tho 

labio also show, tho total dollars spon, by DA in RSI) and lhal mod oloarly roflools lalor 

I’l '14 expenditures in 6.3 and 6.4. Therefore 

recent average _, u , 
RAD (.69) 5,040,502(.69)-4-5/I or s««PPl> =4.5 R&D (6.3 Ã 6.4). 
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Table V. Dollart« spent in the Department of the Army 
Above $10,000 by Research Category for 

FY’s 69—73* (in thousands). 

FY 

Research Category 

Research 
6.1 

r 

Exploratory 
Development 

6.2 

Advance 
Development 

6.3 

Engineering 
Development 

6.4 

69 

70 

71 

72 

73 

$ 79,559 

66,485 

51,791 

61,520 

58,719 

$ 199.537 

182,370 

179,950 

214,985 

234,364 

* 260,604 

236,069 

262,348 

452,510 

506,378 

$ 508,059 

153,788 

152,339 

251,828 

180,962 

T'OTAL $318,074 $1,011,206 $1,717,909 $1,246,976 

% 

_ 

7.4 23.6 40.0 29.0 

*Kxcludc8 operational system and management and support dollars for each FY. 

Source: Department of the Army, Procurement Statistics. Washington, D.C.: Procurement 
Statistics Office, FY’s 69—73. 

Therefore, in general, a $1 million R&D expenditure would account for $4 million in 

supply expenditures. Since this is a direct relationship and since the earlier facts showed that 

6 percent of the AD and FD actions are above $1 million, then at least 80 percent of the 

later expected supply expenditures would also be covered by DTUPC. This criteria then will 

also meet the findings of two earlier studies*^ in that it will cover the majority of the 

expected supply expenditures. 
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In thin .section devoted to the Pareto analogy, the universe of A ï) and FJ) contracts in 

VM(. has Ih'cii shown. It was found that the 80 percent of R&D dollars expended are above 

SI million which shows a Párelo lype distribution. The Pareto analogy thus supports the 

earlier preference for Alternative II (apply IITI IT to development contracts above SI 

million) which was reached by expert field opinion and by the VF analogy. Also, it was 

shown that lor $1 million spent in MAP ((»..{ and 6.4), about *4 million would Ire spent in 

supply. Thcrelore, Alternative I» could he hanged to read, “apply DTI PC to all 

development contracts above $| million or tico iopntent contracts which have an experded 

supply expenditure of $4 11018011,“ in the absence of marginal cost data I«) the contrary. 

C. LC(. Implications. 

Several of ihr* polic y documents recognized that the current emphasis on DTI PC may 

result in meeting the I)I CPC goal at the expense of essentia! performance requirements for 

mission accomplishment and at the expense of increased operation and maintenance (OAM) 

costs. Therefore, caution must be exercised.35 Additionally, several other authors have 

shared our concern over what effect DTUPC will have on ()&!*’ cost.36 

I here were several people in the field who believed that the DTUPC goal will lie met at 

the sacrifice of performance which could eventually have an adverse impact on 

O&M costs. In other words, the degraded performance would cause ()&!M costs to rise in a 

greater proportion than the dollar savings in initial acquisition cost. 

Theretore, based on these comments DTUPC should probably not be used on all RAD 

contracts until proven that it will not adversely affect performance and GAM cost. This 

again suggests that Alternative li is inappropriate. 

II. Summary of Findings as to the Proper Alternative. 

This section will Ire used to summarize the findings in Chapter II as a means of reaching 

a decision as to the proper alternative that will answer the primary objective of this 

investigation. The primary objective was to establish decision criteria to enable the 
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contracting officer to determine the applicability of DTUPC to a nonmajor development 

pr ocurement with defensible justification for his actions for the procurement record. 

It is tell that rather than fully discuss the facts for and against each alternative, it would loe 

proper to briefly recap the findings of Chapter II as shown in Figure Ill to enable the reader 

to see how the final conclusion was reached. 
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One can see from Figure III that findings were marginal for Alternative A, which would 

be to apply DTUPC on all development contracts greater than or equal to $25 million 

PKMA. 

The National Security Industrial Association report and AMKTA reports would bo 

against this Alternative A Is'causc their recommendations of covering the majority of 

production dollars would never lie realized by this dollar threshold. Additionally, the lit Sep 

1975 letter from AIVM’RP-SC. would lie against Alternative A. 

The I task' findings for Alternative B, whk-h was defined to apply DTUPC to all 

development contracts, were current guidance (strictly interpreted) and that this alternative 

provides maximum opportunity for production cost savings. The basic findings against 

Alternative B were that (1) even current guidance on when to use DTUPC recognizes that 

DTI'PC. should not be applied to a development contract if not appropriate but fails to give 

definitive criteria of what is meant by “not appropriate;” (2) the heuristic benefit/cost 

analysis showed that it would take many Government resources (dollars, time, and 

manpower) to implement DTUPC on a development contract and, therefore, would be non 

cost-effective on smaller development contracts; (3) industry has not yet accepted the 

DTUPC concept fully; (4) the DTUPC concept has not been fully proven to work on DOD 

development contracts; (5) many problems exist in the implementation of DTUPC and it 

probably should not be applied to all development contracts until all the “bugs" in DTUPC 

are “ironed out;” and (6) it has been shown that DTUPC will not have a potentially bad 

effect on life cycle cost. The other comment relating to Alternative B was that the field 

survey showed that on smaller development contracts the field would like flexibility to 

include DTUPC and/or principles if they deemed it appropriate. 

Figure ill shows that current guidance alone could favor Alternative C, a set of 

definitive qualitative criteria as to when to use DTUPC. Also, Alternative C based on the 

results of the field survey, is not a viable alternative because the field personnel in general 
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Im‘Iíovi*(Í (liai llir rrileria in Kigun* I would l»e used as a basis for nnl using Dili IT on any 

nnmuajor d(uelo|)iueiil eonlracls. One inigbl eonelude, lliougli, lb;*i pari of llie Aiiernalive 

(. n ileria, sliglilly modilied per field eomuienls, eould serve as •; sel of (|ualilative examples 

in Alternative I as lo where il would be inappropriate fo i;se DTHPC, above some H&D 

dollar lliresbold. 

<>ne r an see trom figure III that Alternative IÎ. a set of quantitative criteria woulrl be 

lavox'd because (I) other experts in the field ho have published papers, done research 

and made speeches lean toward a quantitative criteria and a $1 million K&D threshold,This 

was also Mipporlcd by a researcher on the ADPA study, (2) the field survey results of 

expert opinion showed that DTl-PC shouhl Ik* applied to development procurements if lhc\ 

exceed S| million K&D, (if) the Vf analogy showed that since Vf was similar in mans 

aspects to PI l PC, and that Vf Program Pcquircments Clause should not !»e itsed in a 

contract containing PICP(. then the SI million criteria for applying Vf, Program 

|{rqitirrmciils ( lause per \SPR would also Ih* tin break point where PTl PC should be 

applied, (4) the Pareto argument supported the choice of S| million ll&D by showing the 

univers«' of AA!C Advanced and engineering Development contracts and that 6 percent of 

tin- development contracts should account lor HO percent of the later supply expenditur«‘s 

associate«! with tírese development programs. It also shows dial we have a Pareto type 

distribution and that it is not necessary to coverall development contracts in ord«*r to Ira««* 

P11 PC provisions cover the majority of later defense expenditures for hardware; (5) easier 

to implement; (0) that associated with a $1 million R&I) expenditure in 6..4 and 6.1 would 

!m‘ on the average about a SI million R&l) supply expenditure. The basic findings against 

Alternative P were that the people need flexibility to implement PTUPC above c»r below anv 

dollar threshold that would lie recommended. 

Itas4'<l on llm tacts shown in figure III, experience, analysis, and discussions in Chapter 

II. and the understanding of the primary objective of this study, it was determined hv the 

r« s«‘ar< liers through expert value judgment that Alternative f, a combined quantitative and 

<|ualilalive « rileria, seems to hold the most promise f«»r successful PTC PC applicability 

decisions: a dollar threshold to indicate those contracts with potential savings and 

t|u.ililalive factors lo point out cx«-cptions lo the threshold. 
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CHAPTER HI 

CONCLUSIONS AND RECOMMENDATIONS 

\. Conclusions. 

’l l»* objwiivo of Ihr study Has to establish decision criteria to enable the contráctil!» 

otlieer to determine the applicability of DTUPC to a nonmajor development procurement 

nitb defensible justification for bis actions tor the procurement record. Alternatives ranging 

Irom the present criteria, to a set of qualitative or quantitative criteria were reviewed to 

determine to which contracts DTUPC should be applied. 

liased on the facts shown in Figure HI, experience, analysis, and discussions in Chapter 

II, and the understanding of the primary objective of this study, it was determined by the 

researchers through expert value judgment that Alternative E, a combined quantitative and 

qualitative criteria seems to hold the most promise for successful DTUPC applicability 

decisions: a dollar threshold to indicate those contracts with potential savings and 

qualitative factors to point out exceptions to the threshold. A SI million R&D threshold is 

concluded to be the most practicable quantitative criterion. This value is supported by 

expert opinion, close relationship of the VE Program Requirements ('.lause criteria, and a 

Pareto analogy which showed that 6 percent of the AMC Advanced Development and 

Engineering Development contracts are above $1 million and account for 80 percent of the 

dollars. I >ased on historical and recent figures, a $4 million projected supply criterion is felt 

to lie a reasonable liasis for DTUPC application by analogy to the $4 million R&D figure. 

Application of this dual criterion should result in well over 80 percent of AMC’s AD 

and ED dollar cx|iciidilures receiving the benefit of the DTUPC design philosophy, while 

reducing the required managerial and engineering attention to slightly more than 6 percent 

of AMC’s development contracts. 

The evidence failed to support a uniform set of qualitative criteria guiding the 

application throughout AMC. However, the consensus of expert opinion and a review of the 

wide range of AMC’s procurement needs and their related contexts favor the development 

of suitable qualitative criteria for field guidance. A tentative set of criteria is proposed. 



H. l¡(‘<'<>iimiPiidation. 

Il Ls re (omine tided that AMC adopt the conclusion of when DTIPC should Ih‘ applied 

In Itoiimajor weapons system and reconuneud it to the field. The hasic policy \M( should 

adopt Mould be to apply Design to Unit Production Cost to AMC. development 

procurements of greater than Si million It&l) or with expected supply (PKMA and Stock 

I Uhd) expenditures of greater than $4 million, liiere may lie some valid reasons nliv 

Dl I i t. may not In* applicable: (I ) lew (compared with past buys) or no production items 

(id Ion unit price) are to lie made, (2) it can lie demonstrated that there are no trade oi ls to 

!.. made between performance and costs as shown by the Trade-off Determination (TOD) or 

the Iradf-oll Analysis (TOA) in the Concept 1^111111911011 Package (<T’P), (3) d «-an be 

demonstrated that the sum of the marginal licnefits to lie gained from apply ing DTI TO 

would lx* outweighed by the sum of the marginal costs of applying it ( E Mil’s < eMC’s). 

or ( I ) it can lie clearh dcuHistrated that the use of the DTUPC principle on an individual 

procurement would not Ik* in the liest interests of the program. Kxceptions require a wnlter 

jiislilication and approval by the head of the procuring activity. Such justification will lie 

made part of the procurement file. If there is clear justification for including DTUPC 

provisuai* in devHupmait contracts below $1 million or with less than $4 million expected 

supply expenditures, then DTUPC’ should he included or can be included to some lesser 

demec than envisioned in current policy guidance on development contracts over Sil million 

or al Icasl cost 'doc I ion principles can In* emphasized in the contract. Whenever this 

on urs, a written justification by the contracting officer is all that is needed. As further 

experience is gained in application of DTUPC, the above values on KM) and PKMA mav lie 

lowered or conversely, increased. 
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AITKNDIX A 

LIST OF ARi>3V, NAVY, AM) AIR FORCK. CONTR ACTS 

CONTAININC DTI'PC PROV ISIONS 
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Tahir II. Navy Systrnii'i C.onlaming DTUPT. (lonlrarliial Provisions 
(PlFPs and Contracts) 

\(;il.F Missile 

AIM 71 Missile (PMA-262) 

XN/IIQy-S Suhniarine Sonar (PMS-302) 

\NTI Ship Weapon Systems IVojí cl Office (PMA-25Ö) 

(.11-1)10, Aircraft System Project (PIMA-261) 

electronic Warefare Suite 

I iiierj;eiicy l .srape Itreatiling I >evices 

II Alt POON Missile 

ModifiiMl Operations Summary Console (MOSC) 

Moving Tarpet Oete- tor Processor Multi-Mission Helicopter (PIMA-256) 

Nuclear Powered Aircraft Carrier (CYAN) Ship Acquisition Project (PMS-399) 

Patrol Frigate (PF) Fscort Ship Acquisition 

Project (PMS-399) 

Patrol Frigate Sonar 

Patrol Hydrofoil Ship (PMS-303) 

Phalanx Missile (PIMO-403) 

Poseidon and Harm Missiles 

S3 \ Weapon System Project (PMA-244) 

SPS-49 Itadar 

10 KW Static Inverters (2 K's to In* awarded) 

40KW Static Inverters (2 K’s to In* awarded) 

MSTOI.T cehuology Prototype 
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T;»l»l«‘ III. Air I'on-r SysIciiiN ( .on I a in in^ DTI 'I'd ('.onlnMiual Provisions 
_ (l(l,'P's ami ('.onlrarls^ 

\<l\anr<‘il Kallislic Umilo S\sl«‘iu 

\(l\aiit )'(l Mi'diiini STOI, (Short TakiMiff and handing) I ransiMtrt 

XiiM-i».-». Ma\ork k System Program Offk'e 

\(.M (t(). Short Haiige Attack Missile (SH A^î) 

A(»>MI(»A, Suhsonic ('.mise Armed Decoy (S(1AD) Missile (4 subsystems—Airirame and air 
vehicle, decoy, guidance and control, and propulsion) 

AIMS/TH \(.\I.S 

\i iMH-ne Warning and (.ontrol System ( AW AC.S) 

\-10 (I'ormalD the \\) System Pnrgram ((’.lose Air Sup|N>rl Airerall) 

H I Itomiicr Program ( XdvaneiHl Manned Strategic Ihunher) (4 snhsvslems—airlrame. 
engine, avionics, and radio Ireipiency surveillance/eleclronic countermeasures (I?KS/I.C.M)) 

Hase and Installation Security System Program Office (HISSPO) 

Dclense Navigation Satellite Demonstration Program Drone/RPV System Program Office 

I -1.") Kagle \dvanced Tactical Fighter 

Meet Satellite dommiinicalions System (Joint venture with the Navv) 

l.ight weight Fighter 

Low \ltilude Supersonic Target Drone 

I \t'.\N (Tactical \ir Navigation System) 

t actical Information lYoccssing and Interpretation (TIPI) 

W\ 200 Hadar 
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Study Team Composition 
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ReM'areh, I .S. Army Lopslies Mana^enienl Center (AI,MC). Members of the study team 
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Kimrey I). Newlin, I'rojet t Officer, R.S. in lliysies, (i il ford Csillejíe l‘)66; M.S. in 

\i^iiullural lù'onoinirs, (.lemson liniversily, 1969; and IM.K. in Industrial I'/iipneerin^, 

I e\a> A&M I Diversity. 1970. I.eonomist, lI.S. Army IVoeureinent Research Office, 

Institute ol Lopstics Research, ALMC. Mr. Nenlin has pidrlished several papers. IVior to 

joining the D.S. Army IWurement Research Office, Mr. Newlin was a (ieneral Kngineer 

(Instructor) s|mhiali/ing in RAM and ILS in the Logistics Support Design Management 

<Ionise with ALMC. 

Shirley II. Carier, ILS. in Agricultural Economics, VIM, 1953; M.S. in Agricultural 

Lconomics, 1057; and advanced work towards a lli.l). in Agricultural Economics at 

N.C. State I diversity, I95R—1960. Computer IVogramer, H.S. Army Procurement Research 

O"¡ce. Institute of Logistics Research, ALMC. Mr. Carter has worked on numerous 

Published research reports by the I .S. Anny Procurement Research Offn e. Prior to joining 

the t .S. Army Procurement Research Office, Mr. Carter served in various operations and 

analysis positions in the L.S. Air Force. 
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SEE DISTRIBUTION 

1* References: 

■ml'-T«"’ así- » » 

Noveober^lÇ?!^1^** ^818° t0 Unlt Productl°n Cost, Preliminary Draft, 

to a 11 ^developmentHcontract^in Ad* appíic^lon of th« WOPC provisions 
except those where it is specif DcveloP,,,ent 
not be in the best intere.fsCo1fWOUld 
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definitive «■“' * ^ 
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««.oTO.oSrôi^'rêg.iî^'îr“* "ïtîLtir1““" « •>« contract. S of thc e»tl««ted amount of th* development 

5. The.« criteria are effectiv. upon receipt of thi. Uttar. 
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SUBJECT: Delsgn to Unit Production Coot (DTUPC) 

ô. In addition to the foregoing, each auch contract containlna a DTUPC 

:™e;o„fthc.ont*n(*n fee w* c° 
ene ~.íd. íiM? *“ C*" b* ,,tPeCMd to *•“"*“ •‘«"«l- 

7“. DTU^ ceilinga shall be fully defined and structured in accordance 
with guidelines provided by reference 1c above. Where precise ola^ina 
data on production quantities and rates of production are not aïailabîî 
nominal value estimate, .hall be uaed during contract perfo^cî ’ 
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