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EXECUTIVE SUMMARY

This study paper exami nes interfacing relationships of the

government engineer in three selecte d are as of the procurement process.

In the areas of solicitation , negotiation and litigation the roles and

moti vations of both functions are examined in the light of the weapon

sys tem acquisition process.

The proposition is set forth that proper understanding of certain

considerations in these interface areas by both functional groups can

contribute to higher quality procurement thus enhancing program success .

The proposition is supported by illustrating the need for certain

cooperative actions and highlighting the results if accomplished.

The paper purposely does not rely on regul atory citations or other

expressions of authori tative direction that exist in the areas covered.

The author has attempted a distillation of the literature and

gui dance availabl e into a work that makes prima facia good sense.
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A Study of Selected Enginee ring
Interfaces in the Procurement Process*

I Introduction

The engineering and procurement process as it relates to weapon

systems acquisition in the Department of Defense is analyzed in three

isolated instances. These three instances are at points in both

processes where a maximum of interface occurs . These three interfaces ,

the solicitation process , the negotiation process , and the area of

liti gation are certainly not the only interfaces of the two functions.

They are, however, areas of such sign i ficance that much benefi t can be

gained for the acquisition process in their study and un derstanding by

project management personnel .

The literature of purchasing in the commercial and industrial realm

of business is quite explicit on the required interdependency of the two

functions. The cooperation is describe d chiefly as being concerned with

matters of product design and speci fication of quality . In the matter

of government systems acquisition the role of the engineer is much more

pervasive . The case can even be advanced that procurement exists

solely to support engineering rather than the traditional mutually

supportive roles. It is perhaps because of this imbalance of

perceived functional worth that the direction of perspective for

*ABSTAINER

This study represents the views , conclusions and recommendation of the

author and does not necessarily reflect the official opinion of the

Defense Systems Management School nor the Department of Defense. 1
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the topi c at hand shoul d come from the procurement field.

It is , there fore , the intention of the author to set forth

engineering and procurement interactirins in the selected areas that

will improve the overall system acquisition process. The causal

factor of this improvement will be higher quality procurement based on

more effective engineering interface in the procurement process.

Highlighted will be those areas unique to the governmen t acquisi-

tion process. The considerations and responsibilities falling on

individual s and functions when the government removes itsel f from its

soverign position and enters the market place will be considered.

The benefits to government that can be deri ved from an effective

interface in terms of cost schedule and program success will hopefully

become apparent.

II The Solicitation Process

This interface of the buying and technical process within the

Department of Defense relies heavily on identifi cation and description

of needs . Most viable businesses come into being and remain successful

based on providing a product to the market pl ace at a time when it is

needed or desired. The business fi rm accepts the responsibility of

identification and descri ption of the needs of the market olace and

its success in doing this is measured in terms of product sales. In

the acquisition of new weapon systems the government removes this

factor from the free enterprise system and accepts the responsibility

of specifying its products , in kind , quality and quantity . The rami fi-

cations of this aspect of government acquisition are sometimes obvious

2
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and quite often more subtle. One obvious consequence of this

circumstance is the non-recognition by the government of marketing

expenses on government sales .

The removal of this initiative from the free enterprise system

imposes on the government technical and buying process the responsi-

bility to fill this void in a manner that is at least a level baseline

for fi rms in the industry . Having taken away from the business

community one of its major competitive factors, that of determining

the needs of the market place , the government must replace it with an

identi fication and descri ption of its needs that is realistic ,

adequate and presented in a forum of equality . The degree to which

this is accomplished in any speci fi c acquisition is a function of the

engineering and procurement interface . The technical and procurement

regulations and policies governing devel opment of speci fi cations ,

control of information , and conduct of the solicitation process exist

to ful fill this responsibility to industry .

The drafting of real and adequate specifi cations poses a technical

challenge that shoul d be satisfied by a piece of original technical

work . The technical identifi cation and description of the government’s

need must be a model of accuracy. It must translate to industry

exactly what the government has determined will satisfy its needs . It

must be consistent with sound engineering principles , so that the

reader understands the nature and scope of the task to be perfon~ d.

The testing specified must be tailored to accomplish the objectives

established for the product. The specification , statement of work, 

~~~~~~~ 



or whate ver method of describing the government technical need used is

the germ or inceptive device of a new product. A good speci ficati on

will be the product of genuine technical talent and will represent a

word picture of the mental concept held by the engineer and translated

by his skill in the technical disciplines .

It is the conduct of the solicitation with the engineering speci-

fication at its heart that provides the required forum of equality .

At this stage of the acquisition the procurement process sets in motion

the events necessary to state its needs to indus try. And because of

the seriousness with which both industry and government view the

transfe r of requirements identifi cation from seller to buyer the

process of solicitation is quite structured. It possesses a legal

rigidity for the protection of both parties since the requirement

identified has not resulted from the firm’ s own initiative and

entrepreneurship. The procurement and technical process having

released to the business community its solicitation shoul d retire

from the scene and allow the inherent and individual capabilities of

the fi rms to determine responses. This can seldom if ever be done.

The natural inclination of an individual or organization in probl em

solving is to seek information . The government has established itsel f

as the singl e visible source of info rmation on the need to be satisfied.

It has further identified in its solicitati on the cri teri a upon which

it will judge the adequacy of the proposed product. No longer is the

fi rm in its natural environment of deciding to market a product based

on its own assessment of the need. Nor can it rely on numerous buyers

4
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in the market place to establish selection criteria on a simpl e buy-

no buy decision . The entire demand is embodied in a single customer

who not only specified in his own way what he wanted but is also

reserving solely to himsel f the determination as to what satisfies

his need. Under these conditions the desire for more information by

the fi rm is signifi cant. There is also on the part of the government

a desire not to be too far removed from the industry at this time.

On the part of the engineer the time has come for him to reveal to his

technical peers the results of his efforts . This represents an

exposure that will resul t in an assessment of his own technical success

or failure. Success will be reflected in unde rstanding and responsive

design proposals. Failure will be measured by confusion and erroneous

design approaches. The procurement indi vi dual , for his part, is also

concerned with the adequacy of the information available to prospective

offerors . His desire is that sufficient information is available to

maximi ze the number of fi rms able to and desiring to submi t proposals.

Thus there is a tendency on the part of all concerned to want a

maximum flow of information at this time and a rel uctance to pe rmi t

the outcome of the solicitation rest solely on the wri tten word of

the documents . This tendency must be recognized and deal t with in a

positive manner by assuring that the transfe r of all information is

accomplished only for valid reasons and in a manner equal to all

parties.

The evaluation of technical proposals and selection of the source

most likely to translate the stated needs into a product of military

5 
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worth is the payoff of the solicitation process. This eval uation and

the judgements made in selecting an acceptable source or sources is a

major technical chal l enge. It must be executed in the context with

which the original speci fication was prepared. That document was an

original piece of technical work , mol ded by reasoning, logic and the

proper application of the technical disciplines . Therefore, the evalu-

ation of its interpretation by the industrial technical community must

also be precise , imparti al and reflective of genuine technical effort.

Reading of technical proposals by engineering personnel capable of

understanding them is not sufficient. The validity of the technical

and design approach must be judged on the basis of reasoned study .

Deviations and shortcomings must be eval uated for impact on system

performance and the relative importance of each considered in the

light of the solicitation and its expressed evaluation cri teria.

These answers are not known intuitively. The concepts must be studied

and compared against existing research data . The technical eval uator

must satisfy himsel f by the use of all the skills he has availabl e

that when he makes source recommendation he accepts the responsibility

of placing his own technical reputation on the line. This is not the

time to leave either his superiors or the contracting officer in doubt

as to wh ich proposal or proposals match up wi th the technical concept

he had when he wrote the speci fication . His reasoning and evaluation

shoul d also have include d a comparison of his technical c...ncept with

what he has learned by means of exposure to several di fferent interpre-

tations of concept. Has anything new been revealed that wasn ’t

6
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o r i g i n a l l y  considered, or shoul d the technical requirements be changed

in light of additional knowledge? The eval uation conducted in an

atmosphere cl osed to possibl e change effects a disservice on all

involved. For when the procuremen t process moves out from this

cri tical interface a major parameter of the acquisition is set.

It is from this point that the best buy or val ue judgements take pl ace

that often have the consequence of program success or failure . The

following section will deal with the val ue and monetary considerations

of the engineering and procurement process but one final aspect of

the solicitation process shoul d be brought out. When arri ved at,

the final technical recommendation is binding on the procurement

process and should be definitive . Jus t as procurement cannot determine

the technical requirements it shoul d not be left the latitude of

determining who successfully met those requirements. The technical

recommendation is a serious responsibility not only in ligh t of

action s that will now be accomplished but also in terms of the

resources expended by all participants in the solicitation .

7 
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UI The Ne goti ation Process

The engineering interface in negotiations can be especially

fruitful if both the engineer and procurement official recognize

and take advantage of the opportun ity. The engineer must perceive

his role in the acquisition process as more than a reviewer of

industry technical proposals. By the time his recommendation of

technical acceptability is prepared he shoul d consider himself an

expert on the proposed design approach . He shoul d be fully capable

of making valid judgements on such cost matters as type and quantity

of engineering l abor proposed. And a review of a pri ced bill of

material should correlate closely with what his own judge ments indicate

he woul d need to build this i tem he has conceived. By the same token

the contracting officer must realisti cally seek pricing support. To

ask the engineer if he thinks $500,000 is about right to do the job

is nonsensical . However, to ask what the engineer ’s technical judge-

ment is concerning the appl i cation of two man -months of design time

to accomplish the work described on page 38 of the proposal is not.

To fully explore the opportunities presented by the technical and

procurement interface in negotiations requires detailed and assiduous

effort . A few of the practical areas and techniques most beneficial

are incenti ve structuring, cost analysis and impact interpretation of

changes .

The established parameters in the Sys tems Engineering Plan for

the Technical Performance Measurement program are prime candidates for

contract incentives . The cri teria for both are quite similar. The t
8 



parameter must be important , measurable and have a predictability of

tolerances . It will be quite productive for the engineer to partici-

pate fully wi th the contracting officer in establishing performance

incentives based on his Technical Perfo rmance Measurement program.

The engineer ’s participation in incentive structuring need not be

limi ted to performance areas, however. In structuring the basic

incentive on cost the criti cal starting point is establishment of the

range of incentive effectiveness. This band of cost risk can very

effectively be measured by technical personnel able to make qual i fied

judgements on possibl.e variations for di rect cost inputs . The

arithmetic of overhead appl ication and summing the variations in cost

elements can then be very handily accomplished by the contracting

officer. A negotiation of the cost incentive based on a realistic

and reasoned determinati on of the range of incentive e ffectiveness

coul d add significantly to final cost resul ts of contract performance.

Participation by the engineer in the basic cost analysis of a

proposal containing a great deal of development work is essenti al .

While price analysts and cost estimators have become quite proficient

in evaluating cost elements for which any history or standard can be

developed there is no substitute for the judgement of the engineer

when new technology is invol ved. The natural tendency of the technical

person to remain aloof from this area of the acquisition must be

overcome by the procurement official in a manner that recognizes

certain pitfalls. The engineer is already being hel d responsibl e for

the validity of his technical judgement as to the suitability of the

~ 
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proposed approach . He is now being asked to render input for costing

a product that is risky at best from a performance standpoint. His

F technical judgement is quite validly his own and can be subject to

littl e second guessing by management or procurement because of their

lack of expertise . However, in the arena of monetary considerations

F these functions consider themselves expert. There is a dri ve for

preciseness that appears so comfortable when working with a finite

measure such as dollars . So the engineer is confronted with a

dilemma of having to quantify his technical position in terms that

are too precise for what is being measured and in a manner for which

he is not trained. Further , the deeply technically oriented person

is really not that concerned wi th cost since it is the advancement

of the state-of-the-art that he considers important. Therefore, to

legitimately utilize the engineer for technical cost analysis

procurement must assume an interpretive role. The familiari ty with - :

cost proposal build up must be utilized to decompose those elements

that the engineer can reasonably evaluate based on his technical

expertise. They mus t be presented in such a way that it is clear

the same degree of qual i fication and risk exist in the technical

judgement on cost as existed In the original performance predictions.

The engineering interface In the negotiation process can be

either prior to the face to face discussions or at the negotiating

table. The most necessary participation is in the preparatory stages

mentioned above. A number of other considerations are involved when

the engineer Is to participate at the table. The protocol the team

10 

—-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~ . -.. . - . -- . .



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~

leader intends to follow must be set forth and rigidly followed. A

breakdown of team discipline can have serious effects on a negotiation

from the standpoint of strategy and control . It is the responsibility

of the contracting officer to establish his intended protocol and

enforce it. If he accomplishes this the use then of engineering and

other s upport personnel in the negotiating discussions can be useful

and productive , especially as an offset to the contractor’s technical

representation.

When negotiations have been completed and an acceptable agreement

has been reached there ensues a period of time neede d for legal and

procurement review of the proposed contractual arrangement. For

everyone except the procurement official this is what is known as the

“after—the-handshake slump ” . It is during this period that the quality

control process established on the expendi ture of public monies checks

and doubl e checks the procedures utilized and decisions made in the

acquisition to this point in time . Since it is not always possible

for the contracting officer to satisfactorily defend and rational i ze

the many decisions that have been made , the engineer shoul d also be

abl e to interface here. He shoul d be abl e to provide positive

substantiation and verifi cation of positions he has taken on matters

within his responsibility . Effective interface in this area will do

much to reduce administrative time charged to the procurement process.

11
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IV The Litigation Process

The most common engineering interface with procurement in what

can be called litigation will be in the areas of formal protests,

disputes under terms of the contract, and hearings before the Armed

Services Board of Contract Appeals (ASBCA) . The function of the

engineer in these activities will normally be that of a technical

expert and detailer of facts. This arena like no other the engineer

will deal with will operate in certitudes rather than judgements.

The engineering pronouncement will be hel d as fact, provable or

disprovable , based on the weight of the evidence and counter argument.

The impact of these pronouncements will be signifi cant since this

area of the procurement process is not entered unless the outcome is

of cri tical impo rtance to the parties invol ved.

Prerequisite for engineering invo l vement in this interface is

naturally the existence of some technical question. And this is not

as infrequent as might be imagined. Despite the numerous procurement

regulations and prescribed business practices that would seem to

provide the ampl e basis for protest or dispute , it is becoming

increasingly evi dent that the government’ s speci fi cations and technical

conduct are particularly susceptible to the litigation process. Whether

this is because more and more of the government’s sign i ficant procure-

ment actions are invol ved in development work or whether there exists

an inherent weakness in the technical processes making them particularly

vulnerabl e is the subject of another study. Suffice it to say here

that the interfaces examined in this section do exist and appear to

12
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be increasing.

Participation in the formal protest procedures by the engineer

will requi re a type of responsiveness that is both foreign and natural

to his mental processes . The identification and isol ation of the

par t i cu la r  technical feature under protest is in line wi th his normal

problem sol ving abilities . It is in the area of determination of

disposition that the nature of the engineer rebels against the exacti-

tude required by the contracting officer. In making disposition of a

protest the contracting officer prepares and signs his statement of

facts and findings . In regards to a technical matter his findings

must be based on facts provi ded by the technical community . The facts

must be clear , precise , documented and signed by a member of the

technical community . Not only is this documentation the basis upon

which the contracting officer renders his findings as to the meri t of

the protest, it is the prime supportative evidence upon which the

General Accounting Office will pass judgement. The definitiveness wi th

which the engineer prepares this documentation cannot be overemphasized.

The creation of a reasonable doubt that the government is unsure of its

technical position will provide for remedy to the protesting contractor.

The invol vement of the engineer in contract disputes is also a

peculiar arena. One major area invol ves a disagreement over technical

pe rformance required, whether based on interpretation of specifications

or test resul ts . The responsibility of the engineer in these matte rs

will be similar to the documentation required under the protest

procedures. Recognition must be given to the fact that the documentation

13
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could wel l form the basis of sworn testimony and the more firmly based

on provable facts or exhibits the more prepared the engineer will be

against such an eventuality . Another prime consideration the engineer

must keep in mind while working with the procurement process is an

area of litigation becoming known as the “doctrine of constructi ve

changes” . The engineer by the nature of his working relationship with

the contractor is especially susceptible to the pitfalls of this

increasingly popular dispute area. The hazards incumbent in this

doctrine are especially profound to the individual engineer. No

longer is he defending an anonymously authori zed specification or

general technical policy . No lon ger does he find himself comfortably

a member of a team participating in the defense of a team position .

In this arena he can find himself isolated and identi fied as the

individual responsible for the matter under dispute . Not only is he

being held responsible for faul ty technical work , since good technical

input or advice probably leads to success and no dispute , he is

charged wi th doing it in an unauthori zed and perhaps unlawful manner.

The procurement and engineering interface can really fall apart

in this area. The best that can be accomplished aside from arguing

the facts of the case is for the contracting officer to diligently

explore offsetting failures of the contractor in other performance

areas. There is perhaps no stronger argument for understanding the

procurement process and the deep underlying responsibilities of the

engineer than the real i zation of the ul timate accountability imposed

by the process.

14 
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In the litigation area of the procurement process the engineer

will very likely find himself required as a witness in hearings before

the Armed Services Board of Contract Appeals. While the Board is an

administrative arm of the Secretary of Defense, hearing procedures

are quite similar to the courtroom of the judiciary . The rules of

evidence are in force and testimony is taken under oath . The govern-

ment attorney preparing for the hearing will thoroughly prepare

witnesses for the purpose of introducing pertinent facts. It is

imperative that testimony given remain germaine to the line of

questioning introduced. In the matter of hearings as with the other

subjects discus sed here concerning the procurement process there is

no substitute for recognizing who is responsible for various parts

of the process and the interface considerations.

V A Thought on the Program Manager Interface

The purpose of this concl uding part is not to conside r the

relationship between the Program Manager and either the engineering

function or the procurement function . Rather it is to set forth the

proposition that as a manager of both functions , he shoul d be aware

of the interfaces between the two functions and understand these

interrelationships and the responsibilities inherent in each . Of all

the functions the program manager will attend to none will have such

a direct bearing on program success as these two.

One of the most demanding management tasks to be addressed by the

program manager will be to constructively infl uence the engineering

element wi th the external influences of the program envi ronment,
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particularly cost and schedule. Similarly, one of the most important

liaisons of the program office will be wi th the industry . The legal

and primary vehicle of this liaison is the procurement process and the

contract. He must then , as manager , bl end his needs for accomplish ing

program objectives with the interactions these elements will bring to

bear on his resources and technical work direction .
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