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MAJOR GENERAL ERNEST A. PINSON

Major General Ernest A. Pinson is Commandant of the
Air Force Institute of Technology (AIT). This posi-
"tion, somewhat akin to that of President of a large
university, gives him the responsibility for mwnaging
a resident academic program offering degrees at the
bachelor, master and doctorate levels in engineering,
and master's degrees in management to Air Force
officers and selected personnel from other Department
of Defense activities. AFIT also administers a program
through which selected officers attend colleges and
universities to pursue academic degrees, as well as a
program of continuing education in residence, at air
bases around the world, and with selected industries.
AFIT's student population averages 6,000 in residence,
and over 17,000 in all progratas from year to year.

General Pinson holds two earned doctorates, one in
Medical Physidlogy-from the University of Rochester
and another in Physics from the University of California
at Berkeley. His military caneer is distinguished by
his activities in research and as a director of research
activities. As a scientist he has insisted that the
proper person to test a hypothesis is the person who
originated it. Thus he has undergone explosive decom-
presuion, aircraft seat-ejection tests, has breathed
deadly tritium gas, and has flown through nuclear
clouds in his efforts to advance military science. He
has been called the Air Force's human guinee pig.

During his career, General Pinson has supervised research
activities at Los Alamos Scientific Laboratory, Cambridge
Research Center, and the Special Weapon- Center. Befoi-e
coming to AFIT he was Commander of the CJffice of r.emo-
space Research. Among his numerous decorations an.:
awards ar the Legion of Merit with one Oak Leaf Cluster,
the Distinguished Flying Cross, the Soldiers Medal, ;-nd
the Air Force Commendation Medal.
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WELCOHING REHARKS

TO THE

DOD PROCUREMENT SYMPOSIUM

By

Major General Ernest A. Pinson
Commandant

Air Force Institute of Technology
Air UniversityLa

I would like to extend a personal welcome to the atten-

dees of the DOD Procurement Symposium.

It is appropriate that the Air Force Institute of Tech-
nology (AFIT) host this symposium since it is our mandate to

enhance the professional development of personnel in the
'l-

"procurement and pr.pduction elements of logistics.

The location of AFIT at Wright-Patterson Air Force Base

was determined by the proximity 5f Headquarters, Air Force

Logistics Command, and the Aeronautcal Systems Division of

the Air Force Systems Command, two activities whose concom-
itant effort has a significant effect on the defense portion

of the national budget.

Inherent in AFIT's discharge of its responsibility is

a- the development of individuals assigned to procurement or

production management. These individuals are charged by

Federal law to guard the outflow of public funds in a most

challenging atmosphere.
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Here at AFIT, we have developed a faculty devoted to

the advancement of procurement. We offer several levels

or approaches to the education of procurement personnel:

1. Graduate instruction at the School of Systems

and Logistics and the Department of Systems Management of

the School of Engineering.

2. A wide range of Resident Continuing Education 77

courses.

3. A cooperative program in production management

where students do part of their work at the School of Systems

and Logistics and part at manufacturing plants. --

4. Seminars conducted at bases both in the United

States and at bases overseas.

5. In addition, through our Civilian Institute

Division, we offer education at leading civilian universities.

We also have a very active Education With Industry .program

in which Air Force procurement and production officers re-

ceive education and experience at manufacturing plants.

I note that participation in this symposium is about

evenly divided between practitioners and investigators. I

find this to be an appropriate balance. Too frequently,

significant research reports appear to be filed in the re-

searcher's bookcase. Valuable and innovative ideas which

hay, the potential of improving the procurement process are
t.

lost due to our inability to implement the ideas. The topic

which will be discussed by the panel tomorrow: "How Can.We

Better Implement Procurement Research Findings?,* will focus

t: !
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on this very real problem. The coming together of the

scholar and the practitioner should assist in the process

of determining if procurement research is of value. Con-

versely, we also hope that this symposium will help to

identify new problems which the practitioner has--problems

"which researchers may be able to help solve. We hope that

* during the organized program and during the opportunities

for informal discussion that these objectives will be

satisfied.

It is now my pleasure to introduce Brigadier.-General

Robert F. Trimble, the Director of Procurement Policy for

the United States Air Force.

* I
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BRTGAVIER GENERAL ROBERT F. TRIMBLE, USAF

Brigadier General Robert F. Trimble is the Director
of Proourmant Policy, Deputy Chief of Staff, Systems
and Logistics, Headquarters, United States Air kt.rce.
He is responsible for the development of policies and
procedures. relating to the procurement of major weapon
systems and logistics support for the Department of
the Air Forceo

General Trtable graduated from the United States Mil-
itary Academy at West Point, New York, in June 1945,
with a Bachelor of Science Degree, Pilot Wings and
a commission as a Second Lieutenant. He received a
Masters Degree in Business Administration from the
University of Michigan. In addition, he has attended

-" the Air Command and Staff College and the Industrial
College of the Armed Forces. General Trimble's prior
procurement assignments include tours in base procure-
amnt, the 8-57 project office, HQ USAFE, Ogden Air
Materiel Area and as Military Assistant to the Deputy
Assistant Secretary of the Air Force.

h- General Trimble's military decorations and awards
include the Legion of Merit and the Air Force Com-

* mendation Medal with one Oak Leaf Cluster. He is a
command pilot.
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INTRODUCTION TO

"DOD PROCUREMENT SYMPOSIUM

By

Brigadier General Robert F. Trimble
Director of Procurement Policy

Headquarters, United States Air Force

I think it is entirely proper that the educators and

our research people who are innovating or are coming up wIth

u new concepts meet with the practitioners that General Pinson

referred to. in his opening remarks.

I hope that I can set the stage for you as I see it,

regarding, what we are hoping to achieve here in these two

days. By way of ekplanation, I'll relate to an incident

that occurred yesterday. On the airplane from Andrews AFB

the Deputy Assistant Secretary of the Air Force for Research

Laboratories sat next to me. He's a very fine gentleman.

I've worked with him in a rather distant sense for the last

four years and I know him to be a very logical thinker.

During my discussion with him, he asked why I was coming to

Dayton. I told him -hat I was plafning to attend a Procure-

ment Research Syaporium. He replied, "Research?" "What is

it that you fellas arm r.satarching? Is it scientific or is

N iit technical? What are the piscurement people really inter-

ested in?" Now I can excuse a Deputy Assistant Secretary

for Laboratory Research for asking such a question. He un-

doubtedly was thinking as most people do about the scientific and

- --~.-"--. .---. .. .��_• __=.._.-ft . .W..- .. • . "
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techMical ar-as,but the very fact that he reacted as he did

broughr tc rmy mind the paradox that we are in today.

We have arrived at a point where our scientific com-

munity has saede possible highly sophisticated weapons for

our military forces. Admiral Zumwalt recently stated that

one of his greatest challenges is to maintain and operate

the super sophisticated equipment that belongs to his Naval

rorces. We knoe quite well that we can't pay for and buy

all !:f the super sophisticated systems that current technol-

ogy can provide. And, unfortunately, we find that our air-

men, our soldiers, and our sailors, in many instances a"

hard pressed to maintain the equipment under operational

circumstances. So we find ourselves at a technological

crossroads in the defense of our country.

Since World War II we've pushed as hard as we can to

increase technical advancements to stay ahead of our enemies.

Now w,:e mist develop our management systems so that we can

pick and choose among our super sophisticated hardware in

such a way that w.,- can optimize the use of the limited dol-

lars that we have available. We must optimize so that we

will be able to maximize the effect of our military forces.

There are many who believe that neither the United

States nor Russia will enter into a nuclear war. The pattern

of confrontation established during the Cuban missile crisis

is a pattern which we believe will prevail in the future.

So we find ourselves attempting to bring to bear credible

forces that will influenr-' the uncousitted or the developing

J.



nations of the world. We believe that the country capable

of developing a sufficiently large number of weapons that

influences these people is the country that grad-

ually will attain ascendancy in the world today. With

limited dollar resources available, we are very hard pressed

to buy sufficient numbers of the very complex items of equip-

ment to carry out the foreign policy of our country. There-

fore, the task as I see it, falls more plainly in the area of

business management. As we maximize technology, we must

* I also optimize on designs which will permit production of

quantities-sufficient to meet our world policy commitments.

This means that we will not always be buying the most expen-

sive designs. This not intended to criticize or to downgrade

the importance of the people in the technical community --

rather it's intended to place an emphasis on the management

of these systems in such a way that we will be able to maxi-

mize their capability. Indeed, I believe that the security

of our country depends just as much on our efforts as upon

the efforts of the scientists or engineers engaged in re-

search on new engines, new weapons, new airframes, new ships

or new tankcs.

Getting together and considering on a research basis

and on an investigating bases will enable us to acquire for

L the Department of Defense (DOD) systems that are of greater

value to us.

I am very very pleased that the School of Systems and

Logistics, under the Air Force Institute of Technology, has

ToQ



tken the initiative in this particular effort by bringing

together this august group leaders in this particular area.

I have the responsibility for procurement research in

the Department of the Air Force. In this aria, I report to

Mr. LeRoy Haugh, who is with us today from the Office of _

the Secretary of Defense. LeRoy works for Pete Malloy who

will be talking to us tomorrow night. As the Head of Pro-

curement Research in the Department of the Air Force, I

very definitely depend on the Major David Burts from the

School of Systems and Logistics, and the Major Otto

Martinsons from the USAF Academy, and I also depend upon

those of you who are representing the civilian institutions Nw

who are engaged in this valuable work.

I am looking forward to the next two days and I am

confident that out of this will come much good.

|,,
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TOPIC: IMPLEMENTATION OF PIE COST

"MAJOR OTTO 8. MARTINSON, JR., USAF

Major Otto B. Martinson, Jr., is the Chief of the
USAF Procurement Research Office located at the
"USAF Academy, Colorado. He is also an Associate
Professor at the Academy in the Department of
Economics and Management.

Major Martinson is a CPA and received his Ph.D. in
Managerial Economics from reorge Washington University.
He has conducted extensive research in the area of
contract management and systems acquisition. He'was
awarded the Legion of Merit for his research leading
to-the development of the PIE COST System for
evaluatitig contractors' indirect "overhead" cost.
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- IMPLEMENTATION OF PIE COST

Summary of a Presentation Given by

Major Otto B. Martinson
Chief, Procurement Research Office

* USAF Academyt

.aidby
David N. Burt

* Edited by
Lonnie L. Ostrom

Bkg~nd andDscription

PIE COST is an acronym for the Probability of Incurring

Estimated COST. The PIE COST system is concerned with .the

* "indirect element of a contractor's cost. These indirect

costs are also known as overhead costs. When we are concern-

ed with overhead, we focus on three questions:

1. How much should it be?
2. Are the costs allowable?
3. How do we allocate the costs?

In PIE COST, we concentrate on this first item--How much

should it"be?

To put the problem into its proper context, let's begin

by looking at it in terms of total cost input or the total

work in process at the manufacturing plant. When we look at

indirect costs we observe that they are approximately one

third of total cost input. On closer observation we realize

that total cost input includes direct material costs. These

material costs average 46 percent of the total cost input.

For a more detailed description see: Classification
U •System For Indirect Costs of Defense Contractors in the Air-

craft Industry, by Major Martinson.Ill14

,,,,, i afa
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When dealing with indirect or overhead costs, we should be

concerned with the costs gene ýted at the contractor's plant.

(See Figure No. 1) Therefore, we exclude direct material

costs. We now observe that indirect costs are approximately

two-thirds of the total costs generated at the manufacturing

plant. The actual range for indirect costs is 54 percent to

85 percent.

The system which we have developed focuses on what we --

get when we buy overhead. We take a budget view of these

costs. We are budgeting tomorrow's costs. We can't do such

about yesterday's costs, but we can influence tomorrow"m"

costs. Our vehicle for doing this is our Forward Pricing 1
Rate agreement. '

PIE COST is a "statistical approach to determining a

measure of acceptable cost. The system has five major phases:

1. Classification
2. Deplacing
3. Analytical
4. Forecasting
5. Recording

In the classification phase we establish the track of

our cost ... the track in the past. The contractor*s costs

may be classified three ways:

1. Object Mode - the nature of goods and
services consumed,

2. Functional Mode - the process of con-
suming these goods and services, and -

3. Organizational Node - who consumes
the goods and services.

The mode with which we can do something from the modeling

sense is the object mode. This is a type of claseifioationi "a

itt
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of costs which deals with such basic generic things as salary,

social security, taxes, supplies, telephone, automobile,

postage, utilities, travel, etc. (See Figures 2 and 3) This

basic classification exists everywhere the modes do not.

vWe have built our system around the object mode of cost

increase. We have identified eleven major components. These

components or major cost modes each have subelements. Our ¶

system is developed so that we can translate any contractor's

cost into this classification system. On an industry wide

basis we find that for every $100 spent on overhead, $37 is for

labor, $16 for fringe benefits, $12 for use of plant facilities,

$3 for payroll taxes, $4 for administrative costs, $1 for re-

cruiting, $5 for plant equipment, $8 for future business, $3

for communication and travel, $10 for production related expenses, a

and S2 for miscellaneous. This classification system is the first -u

step in dealing with overhead in a more specific context than

in the past. With this approach, we don't imposs~any changes I
on a contractor's accounting system. This is a significant

constraint which we accepted when we started this research

effort.

Once we have classified the overhead cost data and stored

it, we are ready to proceed to development of a predictive
model. However, before development of the actual model, we

must adjust or compensate for the fluctations in pait and I, ~'A

future costs due to escalation. Our historic data has infla-

tion in it. For example, $100 would buy a given amount of

overhead in 1962. The sae thing cost $136 in 1969 and $144 S,'.9

in 1970. We can't ignore this when we are pricing weapon systems.

.. -
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We have had a recent change in economic policy which indicates

that we are not going to be experiencing the same rate of cost

u •escalation in the future. However, some change is inevitable.

In our system, we force the establishment of price indices.

L Once we get these indices established they will be tied into

a macro-economic forecasting model which will be maintained

L by the Department of Economics and Management of the Air Force

Academy.

L UOnce we have adjusted for escalation; we are ready to.identify

the variables that drive the overhead costs. Having done that,

we perform the regression analysis to merge the strenght of

i •these activity variables in explaining the cost. Our models

are relatively simple--they are in the form Y= A + BX. They

L are all first degree equations, yet R2 (the coefficient of

determination which measures the amount, of variance of the

* U dependent variable which is explained by the indeýindent variable)*

* exceeds .8 in all cases. For most of the cost modes, R2 exceeds

.9?

UP What do our models tell a fellow who is about to engage
the contractor in negotiations? It tells him how much 100 hours

of indirect labor are going to cost (about $440). It tells him

Ie•x EEO variance
*KR2 = total variance . R2 can range from 0 to 1. The

absence of any explanation is indicated by an R2 of 0. Complete

explanation is indicated by 1.

to



that if the contractor wants to hire 500 people it will cost

MEN$4,126 to put them on the payroll. If the contractor wants

to add plant facilities, it will cost $3.24 per square foot.

So we begin to focus the negotiator on what he's buying and F
on what its costing us.

One of the beauties of this system is that once we have

our models constructed, we can handle change in the current

situation in a matter of a few minutes. Generally three to

four months expire between the time when the contractor subLits

his proposal and when we get together at the negotiating table.

Alot of things can and do change in that three to four months.

Work forces can switch as much as thirty percent. Now when the

contractor up dates his proposal, we contact our computer by

telephone and up date our models in a few minutes! Thus, we ]i

take what has been a static situation and make it into a

dynamic one. And that's what a negotiation shuuld~be. . .

dynamic.

After we complete negotiations, we move to the administra-

tion phase where we track his incurrence of costs. We take the

cost mode that he is supposed to achieve during the year and

obtain monthly printouts on where he stands. If we note that

he's running high we put him on notice that he is spending at

an excessive rate and that we want to know what his plans are

for correcting the situation. Thus, the Air Force personnel

who are monitoring him in his plant are aware that he is

Li
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incurring excessive costs. Then he's on notice. If he trys

L to debate the issue, we have documented proof that we have

put him on notice, and that we consider certain costs as

S •unreasonable before the fact.

In summary, PIE COST focuses on the total incurrences

of indirect costs. We deal with inflation explicity. We focus

on what is driving the costs. We've got a uniform method of

working the problem that we can employ across services lines.

I- Implementation

In order to implement the system, we have a three phase

L. training program. We have two week resident course at Lowry

AFB. We have a mobile course for our managers. We take this

course right to the plant to indoctrinate our personnel thene.

We give the managers the language so they can appreciate the

problems that their working people are having. We also put

this course on at OSD and major air command level. The third

phase is to help the negotiators prepare for action. We know

I- that our negotiators are apt to be a bit uncomfortable preparing

to use this new technology for the first time. We fortify

their confidence by sending a team to his plant to conduct a

prenegotiation simulation with him. In the simulation the

negotiators can assess all the trade-offs and "What ifs" that

" U have to be addressed. In this manner, they develop a sense

of confidence in the use of this new tool.

I LEI would like to make one closing comment related to

this symposium. Things normally evolve thru four- phases:

_ _--,__ _- -- C-a • "-o
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concept, test, training, and implementation. Research impacts

on each of these phases. If we are going to create change, if

the product of our research is going to be implementable, if

were're going to impact on the system, we must take this dimen-

sion into our research. Otherwise, all we are going to do is

to fill up shelves in libraries with stale old docunents.

We intend to innovate through research and we intend to

get research that will be implementable. The key to dsirtg

this is defining the dimensions of researche The rese~roer

has to be concerned with the teat, the researcher has 'got to -

design the training program, the researcher has got to lead in

the implementation -- if-it's as good as he says it is - he's T
got to be out front.

" -N;.
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SUMMARY R HETURNI ON INqVESTED CAPITAL

Summary of a Presentation given by Colonel Bruce Benefield
by David N. Burt - Edlted by Lonnie Ostworn

* Since the time of the Revolutionary War, we havie related profit

L
under negotiated procurements to the cost of the goods or services. Until

L very recently, we tended to ignore the role of invested capital as a factor

I ,in developing profit objectives. The problems created by a cost-based

method of profit determination, have been highlighted by bo~th LMI and

GAO. In recent years we have been seeking ways to reduce profit on

capital inequities and support the national industrial base by removing the

disincentive for defenie contractors to invest in more efficient equipment

L and facilities.

In 1963. the weighted guidelines concept was introduced into the

Armed Services Procurement Regulation (ASPR). Included in the weighted

guidelines was a penalty of up to Z% for those companies using Government

furnished equipment or facilities. This was a first halting step in the

"-- direction of considering contractor investment when determining profit.

I The token emphasis placed on the contractors' investment in the weighted

guidelines has proven to be a very ineffective method of recognizing

* capital. Based on our efforts of the past five years, we have developed

an approach which recognizes the capital employed by a contractor as

a basic element of our profit policy. The balance of this paper will

6_
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discuss this new approach.

Capital Index -

The Capital Index is designed to recognize the amount and -

risk aspects of capital allocated to a contract and is related

to the risk inherent in the type of contract. Several steps

are involved in developing a capital index for specific contracts.

Step T: •he profit/fee negotiation objective is calculated

using the weighted guidelines method. The element "Source of

Resources" is disregarded. Also disregarded at this .point in

the profit/fee determination is the "Special Profit Consideration."

Capital is segregated into four categories:

1. Operating Capital

2. Land

3. Buildings

4. Equipment

Step 2: Operating capital required to perform a contract is

determined based on either historical data or projected operating

requirements for the individual contract. The historic method of

determining rates is preferred since it is administratively

simpler and produces reliable results. Allocation is usually

based on the number of dollars of costs supported by a dollar

of operating capital.



L

Step 3: Facilities Capital (land, .buildings, equipment)

is allocated on the same basis as depreciation. The result

of the allocation is a series of rates for land, buildings,

and equipment that are expressed as cents of capital per

dollar of cost incurred in a particular burden center.

By multiplying the cost incurred in each profit center

"A_ by the appropriate operating capital factor, the operating

capital allocated to the contract can be calculated. By

multiplying the appropriate overhead allocation base (for

instance, "direct labor dollars), by a rate for each fype

of capital, the facilities allocation can be determined.

L.--- Step 4: We now .determine the capital turnover rate

by dividing the contract total estimated costs by the total

allocated capital.

-telS: Recognizing that there are different levels

of risk associated with different types of contracts, we

next compute a factor called a Capital Index. This is done

L by using the rate of capital turnover in the type of con-

tract as inputs to the table on the following page:-L

.1._
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CONTRACT CAPITAL INDEX TABLE

CAPITAL CAPITAL RISK LEVEL
TURNOVER TITPE OF CONTRACT

CPFF CPIF PPI FFP

1.2 & below 8.3 10.0 11.7 13.3
1.3 7.7 9.2 10.8 12.3

1.4 7.1 8.6 10.0 11.4

l.S 6.7 8.0 9.3 10.7

1.6 6.3 7.5 8.8 10.0

1.7 S.9 7.1 8.2 9.4

1.8 5.6 6.7 7.8 8.9

1.9 5.3 6.3 7.4 8.4

2.0 S.0 6.0 7.0 8.0

2.2 4.S- 5.S 6.4 7.3 * I

2.4 4.2 S.0 S.8 6.7

2.6 3.8 4.6 5.4 6.2

2.8 3.6 4.3 5.0 5.7

3.0 3.3 4.0 4.7 5.3

3.3 3.0 3.6 4.2 4.8

3.6 2.7 3.3 3.8 4.4

4.0 2.5 3.0 3.5 4.0

4.5 2.2 2.7 3.1 3.6

5.0 2.0 2.4 2.8 3.2

6.0 1.7 2.0 2.3 2.7

8.0 1.3 1.5 1.8 2.0-

10.0 1.0 1.2 1.4 1.6

15.0 .7 .8 .9 1.1

20.0 • above .5 .6 .7 .8



This brings us to a dilemma in assessing'the importance that

capital should have in determining prenegotiation profit objectives. If

we develop a profit based solely on the amount of capital invested, as

England end Germany have done, we introduce a bias for capital in one

extreme; to base total profit on cost alone is in the other extreme. A

-- profit based solely on capital would amount to saying "We will a guarantee

profit based on whatever dollars you invest in your particular operation".

This is not our objective. Our objecive is to reduce the-inequities in

profit opportunity available and to motivate the contractor to increase the

volume in his plant to increase the turnover in his investment. After

considerable delibeiation, the final weights have been set at 50% for

capital and 50% for cost. There is a possibility that capital should

receive a greater weighting than 50% but the 50-50 approach appears to

be the most reasonable selection at the present time.

Total Profit Objective

Having determined our weighted guidelines profit objective,

"having allocated capital to this contract, and having determined the

I a capital turnover rate and the contract type, we are now in a position

to determine the total profit objective. Using the contract type and the

L capital turnover rate, we enter the table and extract the appropriate

a capital index. This index has already been adjusted to acknowledge

the 50% weighting,

U2 J 30
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The next step is to add the capital index to 1/2 the weighted

guidelines profit objective. The result, reflecting the 50% weighting

for cost and 50% for capital, is the total profit objective.

The attachment portrays a hypothetical set of data on the contract

capital employed, the Governmnent's cost objectives, and calculations

for developing the total profit objective.

Implementation

This policy change will be implemented on an opti:nal basis 1f•

mid-September 1972 via a Defense Procurement Circular (JiYP). Both 71
Government and contractor will have options on its usage, with the final

option resting with the contractor. A mandatory date for use an contracts

meeting the criteria for application has not been established.

The present criteria for application are as follows:

1. The weighted guidelines are applicable,

2. The contract is a production or supply contracts

3. The estimated engineering costs are Z5% or less o the

estimated in-house costs, and

4. The total estimated contract cost is $3 million or more.

These criteria are subject to revision based on experience during

the optional period. .I

Summary

By increasing the emphasis placed on the amount and allocation
rE,

A-i
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of contractor capital, we hope to revise the historic incentive for

contractors to increase costs in order to increase actual dollar profits.

We are not going to the extreme of guaranteeing a profit where based

solely or the amount of capital invested. We are balancing between

these two extremes. In the process, we hope to be able to provide the

motivation required to induce our supplies to increase the efficiency

and reduce our costs!

IlI
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CO0TRACT CAPITAL EMPLOYEDIll

Cont-2actor: ABC, Inc. RFP/Contract
P.-o'it Center: Vehicle & Controls DIvIsions No:
Address: " performsance

.erio: 3/1172 -/33073! "• ' CONTRA'CT

PROFIT CENTEP OVERHEAD ESTIMATED FACILITIES CAPITAL EMPLOYED
Productive Fiucal ALLOCATIOC FACTORS A m 7TTNT
Burden Centers Years BASES Land 1314g. Equip Lad jBds Equip

) (2)14a) ()(4 b) | (4c) (Sa) (Sh) -.(5c)
_ _ _ _ __ _ _ I "_ I _ _

Euineeiu " 1727 90- DL .0367 -3717 . I0789 3 33 .

Si 1973 10 .03921.3842." Z942 . 4 3

Manufacturing 1972 60 DL$ .0363 .3710 .7183 2 j .... 43
f I

_1973 w40 .0394 .3831 .6189 21 j 207 3.34

S•€CONTROLS DV

EH!!ner1 g_ 1972 320 DL.... 0 .....2856 ..8 9L..

S73 80 OZ64 -2JA. I101! z• ZZ

Manufactu.ring= 1972 60 DLS !.0271i .2871 2 so z,• ! ,..-

1973 240 .0Z63 ,Z750 .5825 6

-A. CONTRACT FACILITIES CAPITAL EMPLOYED 45 462 603

B D. OPERATING CAPITAL EMPLOYED Frm 1143

ASPR

L C. CAPITAL PREFERENCE WEIGHTS 3-808.1( _ 7 #7 ISO -- 20

D. WEIGHTED CAPITAL EMPLOYED 800 32 462 1206

L E. TOTAL UNWEI,5HTED CAPITAL S __ 253

F. TOTAL WEIGHTED CAPITAL S0 0,

0. CONTRACT TOTAL ESTAATIED.COST 34S7 5,000

H. WEIGHTED CAPITAL TURNOVER RATE G*.F 20 X

AT C-l- '
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WF~IrMTED GWDELIN4ES PrOPiT/FEs OZJECTlYE

~hST~tTI~hS. 2. 5". A-spR 3411 to. Ju,uca4emod of psofit oie.d~tve.

ABC, Ic. M W p

COS7 INPUT TO TOTAL, MERFORMAMCP A&IrML U~D
eot OVERflclrlcs1 COS "Pott. V- F~~ 96;MPKI

OlRICT VA. £WIALLS 1%TO42
WVNC.Atq 7 ef~ 100. 000 t~T 5$ 21000

1UC~?~1E ?CI900,000 L.. 27.000

CHGM GINECT LABOR500 ooo to 01$
500,000 ___iam

(NSOCNLO700,000 7- 491

~P CRAT A~900,000 7 3.0

NolaovelNN$AO 1.100.000 4i Toft 5% 55.O0r0

OTHEA COSTSNO

0OCHNAl. 4#4O AOpNINIIVATlV$- 600.000 NISTO ft -7 1 W

5ATA s 000000 - .. ......... . .......

C.COMW1*11# I'tF Q ITi FC ON COST '"PUT TO TOTA6 091110'OMMANCU (NOW d # OW 6.0

..........

I. ILUCTO F.T....... ....

iii.i . .C. L-P SPIN

12 *ggC FCAPTALRS OUC ..... Lie ~ s~i~

I.SOCIL ROIT 10% INO
1FebN2 coNTILAGTING OFFICE

DDT-JU 10.057C4 T~
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INNOVATIONS IN INDUSTRIAL PREPAREDNESS

-.. Eugene L. McCubbins
Director of Production Planning

Navy Material Command

DOD Industrial Preparedness Program

2. Due to the broad and varied coverage of this program,

I have divided the subject matter into two parts.

First, I will discuss the background that led up to

the formation of the DOD Steering Group currently in the

process of revising policy.

I will then discuss the part thereof that would be of

most interest to you - procurement policies.

U • Experience over the last 32 years has verified that

converting industry from peacetime to wartime objectives is

a time consuming and costly task. Fortunately for the

United States, the transitions that occurred during World

War II, Korea and SEA were accomplished in an environment

iI of relative security. IN-CONUS hostile action did not occur

that could have destroyed facilities or interdicted the lo-

gistics of raw material necessary for manufacture of wartime

hardware.

From the entrance of the United States into World War

II, it took well over one year to develop an effective system

of industrial controls. It took much longer to effectively

K mobilize industry to meet the demands of military requirements.

.- p P
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During the Korean Conflict buildup, World War II hard-

ware was employed until industry could catch up with military

requirements. The attitude of indiscriminately dismantling

the military that existed at the end of World War II had

caused intemperate closing and stripping of many industrial

elements that were required to support our military forces

in an hostile environment. In order to assuage a commodity

hungry civilian economy after World War II, the transition

to manufacture of private requirements was rapid and unplan-

ned. Without the availability of World War II hardware, the

Korean conflict would likely have ended at Pusan.

SEA buildup saw a repeat of many of the same problems

that occurred during the Korean buildup. The problems were

to a lesser degree; partially because of a more honest policy

in laying up some of the required facilities in caretaker

status followinE Korea; partially because of the type of

conflict involved, (limited response); and partially due to

the lessened impact on the civilian market-place.

In any future conflict of the scope of SEA or larger, we

cannot anticipate the tranquility of complete protection from

hostility, harassment, or interdiction in CONUS. This may be

from -Aithin or without depending on instant political and

economic conditions.

There is now general understanding among responsible

government and industrial leaders that only by the continued

operation of a set of government rules designed to accomplish

M"a
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the conversion of a peacetime industrial base to military

needs, for a contingency action or limited'war, can we

achieve the requirements necessary to our national security

and be ready for the accelerated and changed industrial

activity required.

-L From our experiences of World War II, Korea and South-

east Asia, the DOD has now reached the conclusion that:

1. It must plan on the basis that military require-

ments for a contingency action or limited war cannot rely on

the normal market-place without a'mobilization pla-ning sys-

tem to satisfy its needs for specialty items and engineeredI I
products and systems, which are the bulk of the requirements.

L Most civilian products and production capabilities are not

readily convertible to military requirements, although the

converse may be true,

2. The Department of Defense can rely on the normal

market-place for only commodity type products'in ieneral use

* by the private sector and there only to a limited extent.

Therefore, to meet our future requirements for Limited

War, the DOD must maintain an adequate production capacity in

industry through a comprehensive and reliable Industrial Pre-

paredness Production Planning Program complemented by an

in-house capability.

Our production capacity is often taken for granted, some-

thing that is always there like natural resources. In past

wars we were able to survive the months of the buildup period.

i7V



I want to reemphasize the point that present and future con-

ditions may not allow such a grace period.. We must have it ,

recognized that retention of the industrial base, in our own

country, in a ready, responsive state, is an indispensable

link in the chain of events that puts a weapon system in the

field. --

Thus, in October 1970, the Industry Advisory Council set

up a subcommittee, composed of both government and industry

personnel, to look into mobilization planning. The concern

was that the rapidly decreasing requirement for an active

defense oriented industrial base would impair readiness both

in the short and long term.

From their observation and concern, Secretary Packard on

3 November 1970, directed the Military Services and DSA, in

concert with the Industry Advisory Council, to revise the DOD

policy and criteria f&r "Mobilization Production Base Planning

and Procedures." From this direction, the IAC Subcommittee on

IMP was chartered with members from both government and in-

dustry. The Chairman is VADM Eli Reich, Deputy Assistant

Secretary of Defense (Production Engineering and Materiel

Acquisition).

The problem presented by Secretary Packard to ADM Reich

that required resolution was general and covered a very large

complex area in a few words:

1. Rapidly cooling defense industrial base would

impair defense readiness.

40



2. Decline in defense-generated employment from

U • 3.6 million employees in FY68 to 2.4 million at the close of

FY 71.

1 3. Government owned production facilities are

steadily phasing down, professional and craft skills are

disappearing from the economic scene.

Therefore, the Subcommittee explored the total area of

defense readiness.

The study showed that deficiencies existed in all ele-

ments of industrial preparedness.' For example, it- was found

that (1) the military departments used inconsistent planning

factors--namely, different planning periods, and different

•__ concepts of the force levels against which the planning

should take place. In addition, the departments were plan-

ning for a large number of items which resulted in a lack of

depth of planning in those items selected. Negotiation

Exception 16 was used sparingly, if at all.

This Report was submitted in May 1971 to Secretary

Packard.

In June 1971, the Secretary established a Steering Group

to develop implementing directives and procedures to carry

out recommendations of the Subcommittee. Target date for

initial implementation is June 1972.

h..M
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Within the total effort, Management Committee #2 was

assigned the task of preparing implementing actions relat-

ing to ASPR revisions and required legislative authority.

I believe this is the area that you may be most interested C

in.•]-"

In this specific category, proposed directives have

been prepared on the following three subjects:

1. Purchases in the Interest of National Defense or

Industrial Preparedness. Military departments have expressed

the opinion that the examples in ASPR 3-21B.2 fail.to author- I j
ize clearly awards of contracts for current requirements for

the purpose of preserving the industrial base. It has bee--

proposed, therefore, that ASPR 3-216 be strengthened by add-

ing authority to:

A. retain or continue any existing production base

or operating lines required for IPP which are jeopardized by

reduced procurements; and

B. to limit to planned producers only, competition

for current procurement of selected items for which a valid

agreement exists with those producers. *--

2, Dependency on Foreign Sources. To minimize reliance

on foreign sources for items determined to be critical to

major weapon systems, military services shall include appro-

priate desianators in their planning documents which will

identify the applicable portions of the weapon system, sub-

system, component and material which require elimination of

dependency on foreign sources. It is interesting to note -
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that when' DOD requested the Navy to identify specific foreign

made components in our weapon systems, we were unable to iden-

"tify within a reasonable time beyond the first tier subcon-

tractor, those components of foreign origin.

The bidder or offerors must then certify that the product

furnished is a domestic end product comprised solely of pro-

ducts mined, produced or manufactured in the U.S.

3. -Integration of Industrial Preparedness Requirements

with Cuhrent Peacetime Procurements. To insure compliance, a

clause %iill be incorporated in those contrapts covering

industrial preparedness planned items which will provide for:

A. inclusion of a line item for IPP as a deliverable

requirement in contracts;

B. mandatory award evaluation conditions;

L C. and rejection of bids which are non-responsive

to IPP requirements. Any bid or proposal which omits an offer

for such requirements will be considered non-responsive.

Regarding ASPR Coverage

A new section in ASPR has been prepared to provide broad

policy and more specific and detailed guidance for procurement

personnel. It will establish policy and procedures for inte-

grating current procurement with IPP; necessity for coordina-

tion among procurement and planning personnel. It will, also

set forth contractual means for implementing the program.

L
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Now will this program, if fully implemented, affect

defense procurement in the seventies? -

I believe it will have a significant impact. For 5
example, to protect the base necessary, many procurementsfl

that normally would go the lYE route during peacetime will

be negotiated with the planned IPP suppliers. ft
Another significant aspect will be the proposed direc-

tive or integration of current requirements with industrial

planning. Premiums will have to be paid; however, trade-off s

can be made under the active bass concspt'such as.lower

inventory levels with less material in our warehouses to-

become obsolescent or even obsolete.

In the long run, this may even reduce quantitative

requirements, less current procurement. I would think some

research in this area--for items such as conventional ordn-

ance-- bombs, rockets, airborne missiles, gun, asmmunition, _

etc. , under the active base concept would be intfiresting

We certainl~y don't pretend that all the problems will be

solved by these proposed directives and ASPR coverage. We

believe we have just scratched the surface.

One of our basic problem. is in convincing people who

are not directly involved in IPP of the importance of this

program. When decisions have to be made in the award of

contracts, for example, it is usually in favor of award to

the low bidder in order to realize immediate dollar savings,

r

r competitive industrial base.
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ASD (I&L) memo of 25 January 1972, has empLziazed .hc

importance of IPP during the transitional period f-.(; wi:-

to peace and the need to assign a high priority to t .:.

function.

In this regard, incorporation of the new section i., -ýSP.

should give procurement people a better understanding of what

the program is designed to accomplish. Procurement personnel

can be one of the strong links in achieving success.

There are other currently unresolved questions. Fox

example, where should we draw the line onWpremiums. to retain

two or more sources? Should detailed specific guidance corz.

from OSD or should each service be authorized to determin.

the percent of 1.0. they must have? Should the active base

be authorized for only expendable ordnance? How do we assure

a "CONUIS" capability for detailed parts and material--such a.,

transistors, titanium, precision ball bearings, etc. How will

industry react when they finally realize thatthe DOD is sin-

cere, this time, regarding IPP? Most important, where is the

money coming from to support the rather substarted industry

base?

These and many many more'questions remain to be answered

as the "New Look" at IPP begins to crystalize. Perhaps ycu

gentlemen, may be able to provide a constructive input. I'm

sure our Steering Group has not covered all the pitfalls.

The results of any research you may do on this subject

would certainly be of interest to VADM Reich and the entire

Steering Group.

S........... .. . •$ 5
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DESIGNING FOR COST-TO-PRODUCE

Raymond D. Gilbert, P.E.
DOD Value Engineering Service Office

Introduction

Controlling cost-to-produce of defense materiel during the
design phase involves disciplines beyond "designing something
that will work."

Thie paper reviews management phenomenon through which the wea-
pone acquisition process can be expected to balance development's
concern for product performance with a discipline for achieving
a targeted cost-to-produce. The theory and concept of control-
ling cost-to-produce during development is partially treated in

S..the public bodies-of-knowledge relating to comptrollership,
engineering and business law. Rlvever, many major-corporations
have evolved a complete Internal managerial discipline-to con-
trol cost-to-produce throughout the product's design and develop-
ment. The Department of Defense is now challenged to define and
execute maans to bring "cost growth" into managerial control.

L Comparison

The four step life cycle for commercial products is--(1) conceive
idea, (2) design and develop, (3) manufacture the item, and (4)
deliver to customer. Initial comparison to life cycle for mili-
tary design products reveals a close analogy for each of the
four steps--(1) express requirements, (2) design and develop,
(3) contract for manufacturing and (4) deliver to.user.

As this **alogy is continued to the second level of indenture
as shown in Figure 1, it reveals an exception within the mili-
tary design and development activity. A contract to design and
develop a commercial product is expected to specify--(l) the
cost of performing the development work and (2) the cost for

, producing the-designed item. Contracts for design and develop-
ment of military products have characteristically specified
vigorous control over the cost to perform the development work,
but the production cost objective for the end product is seldom
in the language of the development contract. 1

This omission alters the philosophy and work disciplines for
both buyer and producer of development contracts. Inclusion
of a cost-to-produce parameter insures a greater contractor
concern for the result@ of his work.

-.. .. . .- - - --: V,, -



CCOMPARISON

CCMERCIAL PRODUCT MILITARY PRODUCT

1. Conceive Idea 1. Express Requirements

Project sale price Budget cost-to-acqu~re
Research the basics Pasearch the basics

2. Design and DeveloR 2. Design and Develop

Regulate cost-to-design Control cost-to-desin
Control future co.t-to-produ..ce

3. Manufacturi-ng 3. Contract for YLsnufacturing

Control quality Izap&ct qua'y ty
Hold cost to standard Audit actuaX, costs

4. Deliver to Customr 4,. Deliver to User

Instruct in use Train i r use
Maintain warrante. Provide logistic support

.do



"•Sto u Lose" Cont rol

The product control exg= ised by one major producer of commercial anti
military equipment is illustrated in igure 2. When a product concept is
accepted for action it is assigned to three organizations -- (1) engin,- ýring,
(2) market research and (3) manufacturing engineering. They estimate the

"* initial product's engineering characteristics, the acceptable price for a
defined portion of the market and its expected manufacturing unit cost.
The integrated team's results are presented to corporate management for a
decision to jroceed with wore investment in the concept or to stop the
progrm,

Assuming that the return on investment continued to be favorable, a second
•L iteration (three to 10 times greater than the first) would develop details

in engineer•ng, marketing and manufacturing engineering. Again, a top
management review compares the output of the detail review against the
original concept and decides whether to proceed or stop,

* The third cycle of development involves preparation for a major economic
Icoamitment to ficilities, .ubcontraets, manning and marketin~g the h1ew

product.

At each of these three points, the decision to proceed with a growing in-
* I vestment is influenced significantly by the difference between an accept-

-__able price and the projected cost-to-produce.

In 1970, Secretary of Defense Packard initiated a similar "stop loss"
system at three major milestones during a program's early life. This de-
cision-making group is called the Dafense Systems Acquisition Review Council

M(ARC). Initially only the highest cost systems were subject to its three
major decision points, however, the DSAE "Model" can provide investment
control in local project and system management.

*-" The projected cost-to-produce for an item that is in developent is usually
a series of estimates and projections. As each major portion of the item
*is completed, its production cost can be estimated with reasonable precision.
Uncompleted elements of the design are still dependent on "projection" from

1analogy or comparison with near-similar parts of sub-asseblies. A funds-
1 mental tool for controlling this mix of "Estimates and Projections" is found

in a natural phenomenon termed the "Pareto Distribution."

Alfredo Pareto, an Italic philosopher emphasized the importance of a signi-
f icant few in contrast to the insignificant many. Although Pareto emphasized
the social importance of the "significant fev," the phenomenon is found in
nature and has been adopted to management of inventories; L.e., we see more
attention to the accountability for me jet engine than for all the office
supplies. This phenomenon is also expressed as the 80/20 rule. As shown in
Figure 3, if all it•ms of a system are arranged in order of decreasing unit
cost, the cumulative total value of the first 20 percent of items will
approximate S0 percent of the total cost of the system.
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The usual frame of reference for cost in military development contracts
has been the rate of funds spent in comparison to a schedule for delivery
or work, i.e., delivered drawings. Characteristically, the cumlative
pattern for cumulative delivery of final results is an S shape curve which
normally lies to the right of the cost curve. Notice tiat when half the
funds are spent, there are few drawings delivered. Wnn half the drawings 7
have been delivered to the customer, nearly all of the committed funds are
consumed. When enough is known about the product's cost-to-produce to
indicate need for change, the available development funds do not pemit
redirection of the development work.

CONTRACTOR'S CONTROL OF DEVEWPMNT COSTS

100 20

Percent 80 o0 Percent
Budget for Delivered
Development 60 60 Development

contract work

22 (e.g., drawings)
20 20

0 .0

Tim. nd Milestones

OIGURS '

when cost-to-produce estimates are a contractual requirement, the developer
and his Customer will need to arrange their sequence of devlopment to con- -.

frit the basic economics of the end product as early as the milestone for
consuming the first 15 percent of the development budget. Then when his
estimate of defined work approximates 65 percent of the total unit cost
target, his projection can reconcile the rest of the target cost. If, that
"early in development, 65 percent of the estimated total unit production cost
is out of proportion with the target cost-to-produce (as illustrated in
Figure 5) an early redirection pezmits refining the original approach before
"sunk" costs have consumed a major portion of the development budget. With
each succeeding mileston review, cost-to-produce becomes more firm.

Program managere can expect to find their projected cost-to-produce going
out of control several times during tb& life of a military product. Even
the toy business reports the need for sustained control thronubout deavlop-

meat
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The Mattel, Incorporated, designers and manufacturers of unique toy
"systems" has reported that in their experience of controlling cost-to-
produce, a product's unit cost wll typically exceed the assigned cost
thresholds and require corrective action several times during development.

Cost Feedback

Figure I highlighted the need for cost-to-produce to be in the language of
DoD Weapon Development contracts and Figure 5 has proposed a real-time
measurement of progress toward achieving a design which meet* cost-to-
produce criteria. Assuming that real-time measurement is employed fur
development contracts having cost-to-produce requirements, Figure 6 traces
the delegated flow of cost-to-produce responsibility from the general con-
tract through its distribution of responsibility to the cost-originators.
The group design leaders, by assumptions and call-outs, originate the major
cost-of-production estimates as they accept responsibility for cost-to-
produce. These group leaders need cost-knowledgeable manufacturing engineers
and skilled procurement specialists to sapport their economic judgements.
A responsive feedback of cost-to-produce implicationi for each elepent of
each design option guides the design team toward an effective product.
Within their assigned cost-to-produce tanets, the responsive cost feedback
of the designer's selected approach also helps assure the program manager
and his customer that their assigned cost-to-produae targets will or will
not be attained.

Cost Regression from Ierience

The actual measurement of cost-to-produce results must be tempered with an
appreciation of what happens to the average unit cost of products as their
production increases. The Rand Corporation's analysis of Airframe cost
established a characteristic regression curve which was termed "learning
curve" because its original application deals with changeas f labor cost.
This regression analysis became expressed as the percent of manhours re-
quired for each subsequent doubling of the production quantity, i.e., when
the first items averaged 100 hours, a typical 80 percent learning curve
forecasted that the average for the second hundred would be 80 hours each,
and the average for the next two hundred would be 64 hours, atet. major
Airframe contracts were negotiated on this basis-of-cost-projection.) This
type of cost regression is now plotted for the total cost of most major
procurements by the Defense Contract Audit Agency.

This paper refers to the regression pattern of total unit cost as "experiance
curve." The experience curve for a fuze system as described on Figure 7
shows a production-cost regression rate as 77 percent. However, due to the
influences of a high proportion of engineering attention, the unit cost
regression rate during development will reflect a much steeper curve (57%).
This steeper cost regression rate during development should discourage
prem~ature start of production. When the government' s intended cost-to-
produce is plotted for a future production unit and the intended experience
curve passes through this point, the intersection of tAe davslopmnt rate

Nam
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an rdcinraepoie n more management tool to indicat~e ani
appoprateuni cot-t-prduc atwhich the developsmnt program cnb

converted to a production program.

Where a cost-to-produce partimnter is the hasib for a Pontract requiremenlt
a-nd/or a major incentive to a development coutract, the lot size and its
place In cumalative production describe the time when cost-to-produce is
to be measured.

'Until that time of measurement, cost-Ln-production is estimated by th.4
developer ard the estimate is adjusted or conf irmed by the customer. An
escalation factor permits the origi~nal goveagnaet target to be adjusted
in tarms of original dollar value.

Visbilityo ostDc~isin

¶ A concept of cost-to-produce exerc ises early developmet control over Vuiure
production cost. It uas" the Dareto or: 80/20 rule to highlight the pro-
duction cost consequenaces of the dec.s ion to use a basi.c design approach.
For management soview, a display likce Figure 3 superimposes the economic
consequences of theme 6arly development decisions on the more usual budge &.-

control display olf the derelopment contract cost.

* The Family Troe

The government's total target price may be classified in terms of cost-to-
produce by dsf ining assumptions about overheads And profit and by utilizing
the idea of Work Bre~akdown Structure (WES) contained in Military Standard
881.* It defines seven classes of military hardware systems by describing
them in three levels of a "Family Tree." Two levels of indenture for an

* aircraft system* pms shown on Figure 8, and three levels of ordnance WEB
are superimposed onto the aircraft armament. Using this approach, Agree-
ment between tke contractor and goverrileat can define comon sub-elements.
of a system to any useful level.

Selection of the Signif icant Pew 2 of these elements of design for detail
pricing can provide meaningful assurance that the assigned cost-to-produce
targets are being met. As similar elements of design are made visible to
the goverment fau other programs, their comparison becomes the bas is of
even better control.

* BRole of Ad Hoc Task Force in C~ontrollig Cost-to-Produce

U Bxerlmental Value htginsering Task Pores& have demonstrated an effective
methodology fort

1. Conf irming the cost-to-produce for a weapoi~s system concept.

2. Restoring the intended cost.-to-prm4uce duriag an engineering
devolopment contract. Tba task force 14 initiateG at ieast. three month.s

Va iiW_ 411r footnotes
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prior to the budget allocation process to let the economic results
influence priorities for investing R& funds. The effectiveness of these
Ad Hoe team is dependent on:

a. Adequate manpower investment (60 to 150 man weeks including
special talents of design engineers, production engifners, purchasing

- 'specialists# cost estimators and illustrators.

b. Visibility of manufacturing cost information for an orderly
L comparative evaluation with the tactical and technical requirements of

intended missions.

3. Two-way communication with the Military services' decision-

makers who are responsible for financial and technical requirements.

4. Active participation of individuals who will direct the imple-
k mentation of task force findings with appropriate laboratories and
contractors.

The limitations of an Ad Hoc task force still requires testinf to conf irm
"the Ad Hoc analysis; contract adjustments to accommodate the novel
approaches which promise attainment of cost-to-produce goals and program
management which continues to use cost-to-produce targets as a constrain-
ing design parameter.

Summary

Congress and the Department of Defense are comitted to extraordinary
measures to bring "cost growth" into control. The DoD Directive 5000.1
(Acquisition of Major Defense Systems) has placed new emphasis upon design-
ing to a specific cost objective. The concept of controlling cost-to-
produce while a product is being developed is supported with adequate in-
dustrial manalmeat disciplines which are within the public body-of-
kznowledge.
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Footnotes

1. Recently the goverment progra managers for vey Important development
programs are required to prepare quarterly cost estimates of total program
cost for comparison with their program cost estimated prior to developmsnt,
These selected Aequisitiou Reports (SAl) DODI 7000.3 are provided to the "
Department of Defense and to Congress.

2. Program management should design their data feedback to emphasize the
sign:ficant few in contrast to attempting use of a vast quantity of detailed
cost data.

* ;
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TOPIC: NEW CONCEPTS IN PRICING--MODULAR PRICING

MR. JAV W. CHABROW

Mr. Jay W. Chabrow is the Manager of Pricing, TRW
Systems, Electronic Systems Division. Mr. Chabrow
has nineteen years experience in estimating, pricing,
analysis, and negotiation. He has developed data
processing systems for pricing activities, conducted
seminars on new pricing/estimating systems, and pre-
sented new techniques and analysis concepts to var-
ious government agencies and industry.

Mr. Chabrow is a graduate of Pennsylvania Military
College. He has been associated with the Radio
Corporation of America and Electronics Communication,
Inc., as well as TRW Systems. He is on the Board
of Diiectors for the National Estimating Society,
Los Angeles Chapter.
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J.W. Chabrow
Manager of Pricing
Electronic Systems Division

UTRW Systems Group

NEW CONCEPTS IN PRICING -

b.c tMODULAR PHASED PRICING SYSTEM AND OTHER TECHNIQUES

For 20 years we have been overrunning cost estimates for developing

and producing defense systems. Giving proper credit - one of the

Li major efforts the Government did mnake in the costing area was to

change the terminology from cost overrun to "Cost Growth. " Much

of the overrun problem is caused by industry but much is directly

attributable to government agencies. The part that comes from the

Government >'egins with the initial Request for Froposal (RFP).

You keep on writing (relative to cost data) the same old tired RFPs

asking us to submit the same tired old outmoded data completely

U ignoring new sophisticated processes which can be utilized to sub-

stantiate and give credibility to costs contained in our proposals.

This might sound like a general oversimplification of a more complex

problem, but the truth of the matter is that when the Government has

some good up-to-date concepts, and industry has sophisticated its

* - method of pricing, and you still ask for audits, analyses and negotiations

to be held in the manner used in 1945. you don't keep up with your-

selves, and more specifically, the auditing and analysis agencies don't

keep up with themselves.

I - Mundane as it might seem - I have the impression that like a cut, we

keep trying to find a better bandage each year but we fail to find the

cause of the injury. So each year we coriite up with stated new concepts

one year it's "PIE Cost", the next it's "Modular Phased Pricing" and

next year something new; but to get implementation and acceptance of

these concepts is something else. So we meet here, discuss these

* concepts in an academic environment, go back to our respective tasks

and beat ourselves against the walls of bureacracy and "the hierarchy

of innocence." I dare say that a third of what I've heard here is pro-

! •.bably used on one percent of all outstanding contracts.

'4 "
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NEW CONCEPTS IN PRICING -

MODULAR PHASED PRICING SYSTEM AND OTHER TECHNIQUES

Working on 2 billion dollars worth of proposals each year give. me

a pretty good idea of what concepts are utilized in the field and their

degree of acceptance. Therefore, when Col. Bruce Benefield form-

ulates the concept of additional fee percentage for invested capital

within the Weighted Guidelines, I can say in absolute candor that 90%

of the Procurement Agencies, Procurement Officers and their industrial

counterparts find the Weighted Guidelines Techniques questionable

and manipulative, and many just don't believe in the concept. Therefore,

refinements to these questionable techniques can be likqned to putting

new tail lights on an Edsel.

Today I am here to speak about a new concept extrapolated from para-

metric estimating. This concept is called the Modular Phased Pricing

System. We had been working on this concept for 2 years, when =as -

sive constriction befell the Aerospace Industry. During this fiscally

con.tricted period, with attendant cutbacks, we were forced to speed up

a process which would enable us to perform proposal pricing .utilizing

miuch smaller proposal teams, new methods of estinating with no loss

in credibility; and with ceilings on proposal expense, allow us to bid

the same quantity of proposals for less cost, or more proposals for the

sallie cost.

Whin preparing "Grass Roots" estimates, personnel usually develop

rationale from past experience and judgemental criteria. Our task

was to live with the Scientific, Engineering, Manufacturing and Project 7

Management personnel from all technical disciplines and extract the I

processes they went through during the estimating phase. Working in

a parallel effort we retrieved all actuai cost information and performance

data on completed, and in-process projects. Detailed retrospective

analyses were performed and a massive "search for truth" was begun.

----------



NEW CONCEPTS IN PRICING -

MODULAR PHASED PRICIXG SYSTEM AND OTHER TECHNIQUES

Our experience has shown that collecting raw actual data without a

thorough analysis of problems. breakthroughs or, other program

experiences creates a nmsleading base for parametric estimating.

No matter what formal accounting system was utilized we discovered

that job numbering, work breakdown structures (WES) and program

unique criteria were, for the most part. determined by the project

manager with secondary considerations given for corporate project

uniformity. Hence we attempted to create project coding similarity,

reflect this in our accounting system so that similar functions and

tasks had assigned identifiers. This facilitated the task of comparing

actuals for tasks such as sustaining engineering, test, product assurance,

* etc. from project to project and insured credible comparisons.

1 Work breakdown structures and suborders of work were made similar

and, in some cases, standardized. Additionally, we generated CERs

(Cost Estimating Relationships) cost per pound, watt output, task

percentages to total program cost. etc; criteria which in some form

or another had been applied in the airframe or similar industries for

years. During this 3 year period of collection, analysis and refining

we were also refining our computer applications to be able to accept

all of the aforementioned data, and programmed a quick input-output

i system. Given the above as a background of some representative

tasks which had to be accomplished, we can now address ourselves to

L the steps in the Modular Phased Pricing concept which we welcome the

- opportunity to share with you.

The first step in the Modular Phased Pricing System is to define the

L proposal requir-ements. Examples will be : (1) Statement of Work,

(Z) Master Schedule, (3) Hardware List, (4) Reliability Level, (5) Power -u Weight, (6) Hardware Black Box Description.

L .6



NEW CONCEPTS IN PRICING -

MODUlAR PHASED PRICING SYSTEM AND OTHER TECHNIQUES

The second step is to take these requirements relating them to systems

or known hardware and prepare analogous data. An extremely

important process takes place at this time. Aside from parts data

the most critical a.nalysis must now be made relative to complexity

factors assigned to the proposed hardware. A baseline of total systems,

subsystems or boxes from past projects is established by the project

engineer. A critical analysis of total cost by labor, ODC, technical

and specification parameters is made and complexity variables are

assigned to the current proposed systems relative to those past projects

or systems. These complexity factors now become the overriding

consideration of delta costing. Coupled with escalation factors, this

method precludes the detail elemental generation of costs and enables

the analysis to be made at a much higher and meaningful tier. Parts
data in the usual grass rpots estimates would be explicit discretes

such as Transistors, Capacitors, etc. However. in Modular Pricing

parameters are employed such as how many discretes, integrated

circuits to total parts by box, dollars per drawing, and dollars' per

part/cost to design. The above criteria is then applied to subsystems

or black boxes defined via the hardware list.

A simple matrix is then de.ined utilizing two (2) axes. A representative

horizontal axis would include the subsystem functional costs such as

Subsystem Engineering. Design, Sustaining Engineering. Manufacturing,

Test, Quality Assurance, etc. A typical vertical axis on the matris

would be Tasks or Black Boxes such as I- rogram Management. Ante=nas,
Transmitters, Receivers, etc. From this matrix a total preliminary
"straw-man" cost can be postulated giving management an immediate

first cust utilizing preinputted computer data of the aforementioned cost

and labor experience.
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NEW CONCEPTS IN PRICING -

MODULAR PHASED PRICING SYSTEM AND OTHER TECHNIQUES

The matrix is then broken down by element of labor within task, and

Utime spread using profile tables. Selecting applicable manloading

curves which have been preprogrammed in the computer process, the

U estimator has a choice of 16 different curves with different slopes and

peaks for manloading labor, only requiring the estimator to know the

task start and end date and type of curve required. Distribution and labor

6-* mix are also preprogrammed into this computer process.

After accumulating the above data and inputting into the Modular Phased

Computer Program the vtput prints out by task - labor category, time

spread, and ODC percentages making correlation to similar jobs,

adjustments for reliability complexity and escalation factors. A simplific-

ation of this process would be that given a program requirement for a

space program, the Modular Pricing will do the following:

Break tasks down into hardware elements.

Time-phase these elements by labor, ODC (Other Direct Costs)

and percentages of the above, to total cost.

Take labor and ODC and further breakdown by labor category

and ODC category.

Apply indirect costs and profit/fee and formulate total price.

The above may be done with two (Z) people within 48 hours as opposed to

fifty (50) people and 2 weeks worth of effort. This. of course, assumes a

i credible data base accumulation on comparable hardware or systems

requirernemets.

A typical low diagram would be:

"" Proposal Data for Extrapolation Produce First
Require Comparison of Actual Data Coat M a trix

I Computcr spread Labor Element
Input Matrix into Pick Curve Typerm for by Task and Black Box - by year
Computer Model Labor Spreading for fundinr requirements and

*II I I I I i



NEW CONCEPTS IN PRICING -

MODULAR PHASED PRICING SYSTEM AND OTHER TECHNIOUES

Now listen --- the days of grass roots estimating for the majority of

major programs are over. Why do you keep printing RFPs asking for

grass roots costing data? Why do you continue forcing us into a cumber-

some, wasteful, time consuming, cost expensive and, in many instances,

meaningless mode because you have not sophisticated zoi costing

techniques and methcds of analysis?

Imagine, if you will, the guidelines you impose on your auditing and

analysis groups, and in turn, on us: requests for analysi3 of all parts

of $10. 00 and over ignoring either past total material costs or future

unknowns; asking us to make explicit determination down to the, detail

Dart level in 1972 for design and production parts ordered in 1976 when

history has shown the rapid obsolescence of parts due to advancing

technology (Vacuum tubes to transistors, discretes to microelectronic -

and advanced LSI techniques). However, you continue asking us to

delineate each part, with its cost, in response to your clerically-written

R FPs. You a cc forcing both Government and 'Industry to ignore much

experience, such as the cost of unknowns and the more important Items

having tr'-mendous impact on cost. Clerical questions relative to travel,

(.:tai[ narts, report costs, etc. have been in RFPs for 20 years and should

Lc revamped now.

I a, in renminded that the famous philosopher Santana once said 'Those

of u. whi, do not learn from history are condemned to repeat it."

WHEN WILL WE LEARN ? ? ? ? ?

Sophisticate your RFPs and analysis techniques - analyze the complexity

fa,:torl cr'm1pared to.prior projects, analyze the type of history used and

how mnich we both determine is applicable to the present. requirement.

Analyze the parameters, block diagrams, and black box cost comparison -

keep ,.t-i yoursel.es and share it with us. Instead of getting volumes and

volumes of paper work, why n(At inininial meaningful information?

- 59
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NEW CONCEPTS IN PRICING -

m MODULAR PHASED PRICING SYSTEM AND OTHER TECHNIQUES

The logic escapes me that with 33 billion dollars in cost growth, you

u have never to my knowledge sent an RFP to major industrial firms

asking for a systems analysis or study of more sophisticated and

1- better pricing methods. Design failures and technical performance

failures are met with iammediate requests, RFP s and Change Orders.

Costs failures are met with chastising statements, bureaucratic

hyperbole, changes in personnel, audit crackdowns, truth in negotiations

laws, but no massive exploration of the concept of Modular Phased

Pricing. - and no massive move to develop your own independent

estimating capabilities. In one year, putting the money into the right

firms , using more sophisticated analysis of these new systems, you

too can have the data we have.

L Collecting data on labor mixes with attendant rates by geographical

area and overlaying your CERs and escalation factors applied to past

L history should get you pretty close to what the competitive cost will

be from different performers in response to your anticipated RFP.

L
Therefore, when you state that you have an independent estimating

capability developed in the Air Force and DOD I don't believe it.

The reason for my statement is that this capability has not made itself

apparent to your man at the negotiation table, or the agencies requesting

L funds, or you wouldn't have the co3ting/pricing problems s@ vividly

apparent at this time.

One of the DOD directives from Mr. Packard's office requested that

I Agencies perform risk analyses on prospective programs and proposals.

If you don't have a solid data base and a formidable estimating capability,

how can you perform a risk analysis? An analogous mode would be,

playing 5 card poker with 4 cards and always waiting for one of the

players to "slip" you the card you need. We have the fifth card, we

havc the results of the risk analysis. Why not ask for this analysis to

be contained in the bid or at fact finding?
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NEW CONCEPTS IN PRICING - t

MODULAR PHASED PRICING SYSTEM AND OTHER TECHNIQUES

Some might argue that to include a risk analysis with its associated

cost as an addendum to the proposal, would have a negative evalua- 7
tion effect on the Agency and would be a foolish tactic in the com-

petitive market place. However, wouldn't it bring to light the veryf

causes of overrun at the RFP stage rather than during the program?

Wouldn't it enable the Government to build data files on Contractors

who willfully neglected to show this analysis in order to be low bidder?

Wouldn't it be an opportunity for Statement of Work changes, eliminating

unknowns early enough to avoid the frustration and emb"arrassment of

a widely disparate performance, delivery or cost variance during the

life of the program? Previously, you couldn't accept costs for un-

knowns and we couldn't put thern in. History shows "they" happen

and should be put in. We need your assistance to accomplish this.

Former Secretary Frosh said: "The whole point of development of

such systems is to get something that we haven't got, something we

have never seen and something which we don't really know can ever

be produced. Unless this is taken into account very much more

explicitly in the procuremen- of development, we are going to go on

having terrible trouble and new kinds of trouble."

We still haven't learned - so what I'm asking you is this. Can you

change the way you formulate your RFP*? Can you accept the cost

from a contractor who says, "look - I'm going to bid a compecitive

cost because I want to win the competition - so I will quote you exactly

what you ask for, but I want you to know that the requirements could

possibly cause certain perturbations to occur. I want to respond to the

RFP, but I want you to know that predicated on risk analysis No. I -

it ctuuld cust you X additional Dollars -- predicated on risk analysis

No. 2 - you could save Y Dollars - now it's up to you to look at other

bidders an'i see if they have made similar evaluations. -

?lw



NEW CONCEPTS IN PRICING - 4

MODULAR PHASED PRICING SYSTEM AND OTH2R TF.CHNIQUES

If this concept is naive and sophomoric, -- what terms couid be

applied to the present method of formulating RFPs and the contractxia"

process with its history of cost variance, ineptitude and public

mistrust?

Change the way you audit, analyze and negotiate bids. Work closer
with us out on the line. Talk to your negotiators and see if they really $

believe in the cost and fee parameters you have given them or if they J
- are trying to bring a contract price in within agency funding limitations,

even with the knowledge, after negotiations, that these limitations

were erroneous. (Precluded by independent estimating capability andt

more modular phased pricing.) If these people don't have the sophistic-

ation or data they need to review these new rmethods of pricing (and

they don't, believe me) they shout1d get that information from us; and we

welcome the opportunity to work with you. The outcome must be

mutually beneficial. How about some RFPs for us to look at better

ways, unique concepts for pricing, using CER techniques and modular

pricing?

I am asking you to change the system, recognizing that the oracles of

the world don't write KFPs and we don't profess to be the oracles of the

world responding. However, jointly - sharing our information, working

together narrowing the deltas of our independent estimating judgements,

precluding wide cost variances, has to recast the public anathena to tL.e

- military industrial complex, to one which emanates an aura c, fiscal

integrity and a guide for the private sector.

- 72-
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TOPIC: EXTRA CONTRACTUAL INCENTIVES
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DR. RAYMOND G. HUNT

Dr. Raymond G. Hunt is a Professor of Social Psychology
and the Director of the Survey Research Center at the
State University of New York at Buffalo.

Dr. Hunt received his Ph.D. from the University of
Buffalo. For the past four years, he has been project
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EXTRA-CONTRACTUAL INCENTIVES AID TuE AWAku 1t

"Raymond 0. Hunt
Professor of Psychology

State University of Now York at Buffalo

In government contracting circles, the notion of 'ex.rni-8

contractual influences" tends to have a somewhat narrow

reference; typically the expression (and especially in a

context of discussions of "motivational" or incentive-ty.pe

contracts) is taken to mean, "those factors other than

contract paofit opportunities that affect contract perform-

ance."

Actually anything that affects the work encompassed b-,

a given contract in any manner not specifically and directiy

traceable to the terms and provisions of that contract is aý.

extra-contractual influence. The range and variety of extr:-

contractual influences is therefore obviously great and they

are operative in all contractual relations (S. Macauley. "J.-)

Moreover, the extra-contractual route seems tc be an infv-, :.l

avenue along which organizational leaders commonly prefer t-

conduct their affairs.

In their classic two-volume studies of the weapons

sition process, Merton Peck and Frederick Scherer (..u, t• a,
focused attention on extra-contractual influences in. ex: -o

I

ing the outcomes of system procuremente, empnasizing ": e,-

special potency in R6D environments. Othters, incluci. ,

NASA-oommissioned Booz, Allen, Hamilton evaluation rsf in,

tive contracting (1967), have done the same, -. •X•;•_nJng



frequently in performing RID, extra-contractual influences

account for a substantially greater proportion of the vari-

ance in project performance than do contractual varieties.

We have recently completed a four-year long analysis

of extra-contractual influences in government contracting

under a grant from NASA. 1  In it we undertook to review

various aspects of procurement policy and practice seen

against a backdrop of organizational motivation and the cir-

cumstances of R&D project performance. That review led us

to numerous conclusions, only certain ones of which are the

subjects of this paper. J
In general, we suggested that it seems appropriate to

move toward R&D contracting formats which define, embody and

require a certain kind of relationship between procuring2

agency and contractor organization. This relationship can

be broadly conceptualized as interdependent rather than

adversary: it should be cooperative and open; it should have

two-way channels of communication with feedback available

and frequently utilized at all interface levels, for it can

be argued that the structure of relations between two parties 7
is the ingredient essential for motivation, not the routine

imposition of economic rewards and penalties.

1 Grant No. NGR 33-015-061. We are also grateful to the
Department of Defense for its assistance in furthering our --
research. Principal. rports of this research were issued in
July 1970, March 1971, and December 1971.
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The approach to RSD procurement advocated hc:e' will

-. L encompass and demand new knowledge and new policy direc-

tions; among other things, our proposal is to replace, or
at least supplement, strict economic motivation with a more

global, qualitative attempt to galvanize organizations. A

decreasing emphasis on comsplex multiple-incentive formats

and a concomitant rise in recognition of the inescapable

subjective, judgemental aspects of management and adminis-

tration seems clearly in order, if one is to become capable

of handling effectively not just one but several dimensions

of an organization's motivations. In capsule, then, what

we recommend is a managerial instead of a mechanical approach

•- to procurement and R6D project management.

Extracontractual Motivations

Although placing predominant emphasis on profit maximi-

zation, federal procurement policy statements repeatedly make

reference to the importance of non-profit, extra-contractual

motivations in the determination of contractor performance.

For example, in discussing the basic principles of incentive

contracting, the 1969 joint DOD/NASA Incentive Contracting

- Guide states:

"In stressing the profitmaking aspects of a
company's existence, however, there is no inten-

-- tion to discount the importance of extra-contractual
incentives, such as to (i) gain future business,
(ii) increase profits on other contracts being per-
formed at the same time (by absorbing a portion cf
the fixed overhead expense which otherwise would be
absorbed by other fixed price or incentive type
contracts and thereby increasing the profi! margin
"under those other contracts, (Iii) contribute to

!7 7
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and improve the nation's international reputation,
(iv) gain prestige and goodwill, Cv) retain and
maintain an engineering and/or production capa-
bility, and (vi) excel for the sake of excellence.
These factors should be considered prior to making
awards, and when possible while structuring the
incentive sharing provisions, because, with any
particular contractor, these factors may outweigh
the short term profit incentives. Particular
attention should be paid to the absorption of
overhead expense, which might be a primary in-
centive. This can often be quantified to some
degree prior to award." (p. 2). d

With regard to the empirical weighting of extra-contractual

motivations, however, the government "at the present time (does)

not have the means to quantify the extra-contractual influences,

but the identification of some influences can certainly add

such adjective weightings as 'strong' or 'weak.' (The Govern-

ment) can also review the performers when (they) consider

corporate behavior and individual behavior." (LASA/DOD In-

centive Contracting Guide, 1969, p. 252). Measured of the

presence and strength of extra-contractual motivations are

thus presently defined, if they are, in terms of the intui-

tions and subjective evaluations of government personnel.

These assessments are unreliable, since no formal set of

decision rules or criteria for their application exist.

Further, there is no model for predicting the specific effects

of these motivations on contractor behavior; although it is

demonstrable and generally agreed that non-profit tendencies

have effects on performance, what and how strong these in-

fluences are is indeterminate and probably will remain so

at least with regard to particular cases.
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With no reliable means of explicity determining and

employing non-profit motivations, any attempt to structure

the automatic contract incentive plan to encourage action

-"U choices (trade-offs) which are beneficial to the government's

interests biust arbitrarily assign monetary values to these

motivations or ignore them completely. 2 The net effect of

these difficulties is to encourage a situation in which

recognition of the behavioral consequences of non-profit

motivations is more apparent than real.

General Conclusions

The NASA/DOD incentive model can best be sumuarized aS

U a set of unvalidated assumptions about the manner in which

the relationship between a single organizational motive

(short-run profit maximization) and a multi-dimensional out-

come (performance, cost, time of delivery) can be mediated

2We have, of course, discussed the general matter of
extra-contractual motivations and influences on performance
at great length in our March 1971 Report; with regard to the
specific point under discussion here a brief quotation from
another article may aid clarity: "...it should be possible
to translate profit units into other units and conversely,
an operation that would allow statement of any motivation in
terms of dollar equivalents. However, the 'exchange rates'

L would have to include suitable situational constants. Thus,
even leaving aside measurement problems, a quite complex
calculus would be needed" (Hunt, 1969, p. 9). Obviously such

L!• a calculus is not available.

L
L
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through the effects of a particular vehicle (contractual

incentives) or an intervening process (managerial trade-off -'

decisions). The most pertinent criticism of this model is

that it oversimplifies the number, type and linkage of the

variables which determine contract outcomes. In particular,

it fails to incorporate in any systematic fashion the effects

of non-profit motivations and contractor perceptions of

performance and reward contingencies.

To motivate contractors2 incentives must fulfill the

following conditions:

1. Judgements about the efficiency of organizational
performance must be based on observations of actual project
behavior. This behavior should be evaluated with respect
to a clearly defined, mutually understood set of criteria
which may be adjusted if project conditions change so that
they always reflect the current priorities of the government
agency.

2. Performance criteria must be flexible enough to
allow for contingencies over which the contractor has no
control (e.g., unforeseen technical difficulties, failure
of the government or a subcontractor to perform as
anticipated).

3. The reward system must be attuned to the fact that
organizations, as well as the subsystems and individuals
which comprise them have multiple goals. The nature and
priorities of these goals will vary across organizations
and within the same organization over time.

4i. The reward system must also recognize that any
decision has multiple consequences at a given level of
organization structure. A company (subsystem, individual)
will not be motivated to engage in behavior which leads to
short-term reward (e.g., profit) if it decreases the proba-
bility of acquiring other, equally or more attractive
rewards (e.g., more government ccntracts) in the future.

Our r-search, together with the other existing litera-

tur,,., indi, ates that, for the most part, none of these condi-

tions is eifectively met by any current form of incentive

contract. CPIF and FPI contracts are directed to contract
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contiigencies. An.l-f e con r*acrs .. _. . .. ,

these pi'oblems (cf. Egir. t.9W:), howe ie, .

array of problems uniique to the•sseI --

Dilemmas and Award Fee Cohtr.acting

Fixed Price vs Cost Reiinh.u:.seme;.t

For some considerable time, te prc - .

procurement policy have been at war wi,.,. .1- pract_..=

realities of research and c'evA.J.jŽ)ent , -ax ane4 p-_,- oei

management. In conflict have bec- , oi o:.e !-ide.

ideologically-based aspi'rationz !or m,- iin;ng a i•a,<t-

like, arms-length buvetr-seller relad11 -p bo.':ween !he

government and its private induztrial t,,pr..1er_ - i.e..

market relationsbip approximating the -)-f- L -: ,g.Pc :.! -e

tain classical economic theories -- and, on t.-i " sý .

the non-market-like and, we m-gbt add. p, .itically ris.:x

requirements for cost-sharing, cooperatio-n ,0 orgaoý.z:- i

interpenetration essential to large-scale contracted svyt.-.

development.

Fixed Price/Cost Reimbu. rt•,iiý.nca. Di'eem.- f..irpr

the ideological-operati-na? •. 'n . " " . _.

in the procuremein ar'ýa - I ;: - . e

what we can, fvr ,.nv --. r - i

and the "co3t-.Iu- -e i.

of con-cract--ng i'~tz t
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and great is the effort spent trying to establish conditions

t-h-tt will make reasonable the application of FTP contracts.

Acmiýtedly, there are ways that the fixed price contract is

adrlini-stratively simpler and more convenient than any other.

But there a-e other ways or times when its use is impractical

and -atenzly unoeasonable.

Practical exigencies, therefore, have compelled various

practices not fully harmonious with the "fixed price doctrine."

Preeminent among these, of course, are procurements involving

government underwiting of a contractor's costs of perform-

ance, and then allowing the contractor some "profit" as well. -

It should be recognized, however, that while "cost plus

pr::ctices" may contrasc most sharply with the "fixed price

doctrine," virtually anty deviation from an FFP contract

d,7arts in some measure from it. Thus any species of negoti-

at;-d contract transgresses the boundaries, even if only a

s] ;ghtly3 _- and that, of course, is why such strong prefer-

ences exist for using open, advertised competitive fixed

price procurements "whenever possible."

If not in quite the same terms as used here, nevertheless

the same kind of conflict was vividly highlighted by Leonard

Ma. ks, then Assistant Secretary of the Air Force (Financial

Management), in his remarks about "Industry Versus DOD Control

of Programs and the Impact on Management Prerogatives" before

58'w-uce the doctrine includes the assumption of a
free market within which pricing decisions are made.

i 0-



a September, 1967, National Security Industrial t ýcciati.,

CNSIA) Procurement Symposium. Marks began by commenting o:n

-the theme of the program, which featured the cilenma set b

DOD imposed "management systems" and the incompatible govt'- ,-

sent objectives for them: "Visibility" and "disengagement."

He then went on to emphasize the circumstantial need for

government visibility relative to contractor operations, say-

- ing: "Most industry spokesmen refer to disengagement as if

it should mean essentially leaving the contractor alone be-

cause of the increased number of fixed-price contracts.

Fixed-price contracts or not if they are let non-competitively,

or if they are subject to a multitude of changes with signifli-

cant resource implications, the Air Force must participate in

these important decisions and must be fully aware of the re-

L-- source implications of the contractor's action."

But, of course, "leaving the contractor alone" is basic

to the "fixed-price doctrine." However, what Marks makes

evident is that real implementation of such a doctrine in

present day R&D operational environments is infeasible.

In another Symposium, concerned with "risk," at the

Federal Bar Association meetings in 1969, Robert C. Gusman

of Aerojet General, articulated another facet of the same

basic issue, but from a different vantage point and with

quite different references. On the one hand, he maintained

that, on balance, the federal government has been, in its

actions, "anti-profit." At the same time, however, as we

have repeatedly done, he noted the government's premise that

4- - -I I ---



profit is the "elemental business motive" and should be

related to performance. From these beginnings, Busman pro-

ceeded to describe the non-market character of government

procurement and the facts of government-contractor R&D inter-

dependence, ending with the observation that we "... have a

contract system in which significant economic decisions are

left to administrative determination."i

Expressions of sentiments similar to these are common-

place among government and contractor people alike. At the

same time, however, aspirations toward finding ways of

actualizing the "fixed price doctrine" are no less'common-

place. Such developments as total package procurement and

efforts to shift greater risk and/or to "require" heavier

capital investments by contractors by themselves attest to

that. But quite apart from such manifestations, we have

found it not at all difficult to elicit supportive commentary

from government procurement officials and from industry

spokesmen, too. Sometimes these values are expressed as --

preferences for an adversary relation between contractor and

sponsor. Sometimes they become manifest as desired for

"disengagement" or results-oriented evaluations. And some-

times they take the form of urgings for precise work

" Detailed discussion of the non-market character of
major government system procurement may be found in Peck and
Scherer (1962), especially Ch.3. Peck and Scherer also pro-
vide a comprehensive treatment of the "unique environment of
uncertainty" in R&D contracting (cf. Ch. 2).

14
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statements as pre-conditions for incentive contracts -- in

.I* • which cases of course, one probably does not need an incen-

tive contract, but can rest content with fixed price formats.

* , ~Doubtless the steam behind the "fixed price doctrine"

is fueled from several sources: concepts about the American

economy and fears of "creeping socialism." Congressional

L} " pressures (of. Proxmire, 1970) based in skepticismS about

incentive-type contracts and the political dangers of any-

thing other than arms-length government-industry relations,

and hopes that fixed price arrangements will solve many vex-

I... ing procedural and management problems (costing, source se-

LI lection, contract management, etc.) simply by making them go

away.

Now no one would deny that competition can affect prices

and even induce efficiencies (cf. Scherer, 1964; Subcommittee

on Economy in Government, 1969), but no one could deny either

that it can result in buy-ins, unrealistic bidding, etc. And

certainly no one would doubt the general desirability of clear

work statements, terms of association and what not. Nor can

there be any dispute about the need for honesty and its many

correlates in business operations. Things become problematic,

i 5We have before and will again suggest that such skepti-
cism is justified. Unfortunately, however, much of it,

Sexpressed by such sources as Senator Proxmire, is groundedU on the wrong premises.

t -
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Vowever, when ideological preferences or dispositions lead

to distortions of reality or misguided efforts to fabricate fl
a version of reality that suits preferences rather than

actuality. There very well may be good reasons for maintain-

ing a contract system of procurement (cf. Hunt, 3969) but

that system needs to be sensibly adapted to what it is that

is being procured and not just express bare bones ideological

desires for a distant simpler world.

To restate the argument: Much of what passes for federal

procurement policy and practice amounts either to elaborate

attempts to transform myths into realities (as, for instance,

in connection with views of contractor organizations as mono-

lithic profit maximizers) or efforts to manage the system

into some approximation to a market environment with the

kind of price ;nmpetition envisaged by classical capitalist

economics. 6

One can find much discussion of the neid in R&D pro-

curement for stimulating competition, transferring greater

risk to the contractor, and free markets. But, in fact, what

6The point bears emphasis that we are not advocating a
laissez faire approach to procurement. On the contrary, what
we endnorse is active, disciplined management that recognizes
that in the end decision is a matter of judgement, but that
makes full use of methods available for informing those
judgements (cf. Hitch, 1965). What we dissent from are
efforts to falsify the environment of decision.

''B/ "j
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is almost universally being called for is some kind of

*; "engineered" competition in context of a carefully moderated,

risk-controlled operating environment. For one thing, the

practice of compensating contractors for "risk" (quite aside

*from how it may be measured) when made a universal matter of

policy (as, for instance, in Weighted Guidelines or invest-

ment incentives) does not reward the assumption of risk, it

eliminates risk (of. Bain, 1968; of. also Dean, 1951, on the

-related fallacy of equating risk to unce_ýtainty).

For another thing, "engineering" competition leads

Uinevitably to maintaining competition which leads inevitably

Li to maintaining competitors by direct or indirect subsidy.

Major system procurements are not conducted in a market en-

vironment and the costs of entry and exit (Meyerson, 1967)

into major system RED fields is simply too great for it ever

to become one.

Therefore, it may be concluded that large parts of

* L-- federal procurement policy and practice are fundamentally

. unreal and this has lead to a plethora of contracting

"gimmicks" intended to simulate a price competitive market

environment. Some of these are terribly elaborate (e.g.,

TPP, contract trade-off models, etc.) and almost all of

S--them are very expensive.

*• Despite these efforts and "innovations" the inexorable

S -- demands of RID reality have compelled deviations from the

"fixed price doctrine" to the "cost-plus-practice." However,

S I these deviations have been reluwtant at a: 2-.-! have Ietn
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constrained by indispositions to go all the way ti.e., to

CPFF) if that could somehow be avoided. Enter the incentive

contract.

As is well known, the FPI and CPIF contract formats were

developed as alternates to FFP contracts on the one end and

CPFF contracts on the other. The idea was to provide a wider

range of alternatives, not so much, we can surmise, to ITP

contracts, but to CPrF types. These alternatives, then,

would obviate the necessity of going "all the way" to CPFF,

if for some reason an FFP contract just couldn't be used. 7

Given such a rationale for the incentive contract, it -

should hardly be surprising to find that, in effect, most

critiques of incentives are couched in terms that blame

them for not working as FFP contracts. Examples could be

multiplied, but one will suffice. In a speech before the

1967 George Washington University/Federal Bar Association

Institute on Government Contracts, the former Deputy Adminis-

trator of NASA, Robert C. Seamans, Jr., stated that one cannot

have a "meaningful incentive contract...until very clear and

precise understandings as to the objectives of the assigned

task have been reached.' But, if that is true (and we believe

7As Nash (1963) has put it: "The only difference bet-
ween the incentive contract and the firm fixed price contract
is that in the use of the incentive contract the contractzr
takes a smaller share of the total cost respons!bility" (p. 3).
See also Scherer (1964, Ch. 6).

%v
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it is), why would one refrain from a fixed price contract

Sand when would one ever choose to write an-incentive contract.

(i.e., FPI or C?!?)? Doubtless the answer to that lies in

* risk aversion tendencies.

* The point of this discussion is that despite appearances

- and official statements to the contrary, there really are

basically only two effective contract alternatives in the

government's armamentarium: FFP and CPFF. And, as we hinted

earlier, the choice between them really leads to a policy

confrontation with the question: why have a contract system

of R6D procurement?

Assuming there are reasons to support such a system, as

-- we have said we think there are, and assuming, too, that

contracting for R&D simply will not bend to fixed price

methods, and granting that there may be some problems, at

*- least with the administration of Cpr? contracts, one is led

to scan the field for genuine alternatives. On that count

the Cost Plus Award Fee (CPA?) contract warrants consideration.

tven under phased procurements or total package metnodv,
no matter how extensive their definition phases, arrangements
still have to be made for contracting research and development,
i.e., for contracting under uncertainty. Hence, total package
approaches, for example, only change the terms of contracting,
not the conditions of performance.

-- We might add parenthetically that under such procedur-ts
as TPP, thene must be introduced tremendous, even overwhelm-

, ing, temptations to buy-in if the notivations of firms are
misunderstood--huge contracts mean nuge sales volume and t:iat
may be a potent inducement to unrea'.istic (hyper-optih,`st±...)
pricing, which could lead to chaotic procurement if the Dr,.
cess is rooted in strict assumptions about prcfi,, maximiziL.



Award Fee Contracting

The CPAF contract has been described in many•
sources including the 1967 NASA Cost Plus
Award Fee Contracting Guide.

The NASA Guide discusses the distinguishing character-

istics of award fee methodologies relative to other types

and suggests ways in which award fee provisions can be com-r

bined with other incentive systems. Unfortunately, the Guide

fails to do justice to what is authentically novel about them.

The Award Fee Concept. In the first place, there is no rea-

son why applications of award fee concepts must be restricted

to cost reimbursement types of contracts. The distinctive

feature of award fee methods is to be found in the nature of

those methods, not in their being embedded in a cost-type

contract.

In the second place, the Guide conveys the impression

that the award fee contract is chiefly an alternative to I

incentive-type contracts. In a sense, of course, this is

true, but the more appropriate comparison alternative is to

the CPrF contract, not the CPIF one. That is to say, for

example, the CPAF contract may and should be regarded as an

alternative to CPFF contracts; it should be regarded as an

alternative to CPTF contracts only in the same sense that

the CPFF contract is an alternative to FrP types.

Thirdly, the NASA Guido locates CPAF contracts to a

position on a supposed continuum of contract species running

from FFP at one pole through, in sequence, FPI, CPIF, CPAP,

and, finally, OCPF at the other pole. We have iuggested

[ ........................................................ ........• • _ ,
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that actually this "continuum" is more like a rwo-category

field, each defined principally by the conditions under

which its constituents are applicable; one category include

FPP, FPI and CPIF contract varieties, the other includes

CPFF and CPAr. Thus we propose that the CPAF contract be

regarded as a universal alternative to CPF!, suitable for

* application in any context where CPFF might be used. Indeed,

regardless of the history of their development, it is possible

• _to perceive CPFF contracts as special cases of more general

CPAr varieties -- in the general case, fee is variable: i- tba

special case, it is fixed. Now a fixed fee may be preferred

(say for simplicity's sake) at some times or in some situatiorn

but that is no embarrassment to the proposition stated. 9

The Novelty of Award fee. To return now to the essential

novelty of the award fee concept: because it does not rely

mainly on cost-based fee setting or fixed fee in advance of

performance, it comes closer to fulfilling the principle that

"profits should be earned, not awarded in advance. In that

sense, it resembles an FFP contract. The award fee contract

is also the one contract type that does not require satis-

faction of a host of dubious assumptions in order for it to

be successfully employed in RLD. This does not mean there are

9 A top-ranking NASA procurement official commented to us,
for instancet that difficulty sometimes existed in preventing
conversion of CPAF to CPFF at higher fees in order to rec'k

S* administrative burdens.



no difficulties with CPAF contracting -- there are, and we

shall talk about some presently. But to quickly recapitulate --

the most dubious, if implicit, assumptions made by most other

contract types available for R&D procurements, they are: (1)

that contractor motivation is monolithically monetary; (2)

that R&D performance is conducted in static rather than dynamic

environments; (3) that organizational top management-can exert

full and complete control over detailed working-level opera-

tions; (4) that contracts can be written that will control

decision processes over a project's life; (5) that contract

formulas can be teamed with mechanical management systems in

such fashion as to make contracts and projects virtually self-

administering; and (6) that line personnel are closely and

continuously in touch with the specifics of contract terms

and provisions.

As regards the first of these assumptions, it is true

that CPAF contracts provide for payments of fee for perform-

ance. However, it is not true that they depend on the primacy

of profit motivation, which, in addition to everything else

that can be said about it, is simply not a valid assumption

to explain either how businessmen do or should act -- for one

thing it's too difficult to do, and for another it's insuf-

ficiently moral (cf. Anthony, 1960). We have elsewhere

pointed out that fees received may have many significancies

ano can relate to various motive systems. And, in any event,

fee paid has information value as to judged quality of per-
--gforrn.irc., •id everything that goes with it. Indeed, it is



most impressive to witness the managerial ooncern, attenti.•n

and effort elicited by even small fluctuations of award fee
10

ratings.

* Some Further Observations on the Environment of R&D Contract-

, jn_•. There are certain basic features of the R&D contracting

environment at which we already have hinted and which in any

event are widely acknowledged. For present purposes, we shall

simply reassert them as fact and let it go at that.

First, RID procurement, in the major systems areas,

u is conducted in a non-market environment Cci.

Johnson, 1967; also Peak and Scherer, 1964).

1 %Moreover, it is our contention that we are not deal-
ing here with "profit" in any genuine economic sense, but
rather with management fees. These fees are quite reasonably
allowed to fluctuate with the scope and complexity of the man-

* ',agement task. The Weighted Guidelines are one relatively
.•detailed way of estimating that and of arriving at an equit-

able payment. Cost-based fee determinations are, of course,
* the basic, and on the fact of it, a sensible way of indexing

the magnitude of the management task. It is, of course,
fraught with problems (cf. Johnson, 1967), as is well known,
for the contractor quite naturally will be interested in
manipulating the indexes of project scope by manipulating

* •.costs, so as to benefit himself -- but in ways that may be
unknown or even unimagined by government negotiators. The
latter then tends to work from the convenient -- but some-
times disastrously wrdng -- assumption that the contractor
always wants to inflate costs so as to maximize fees. So-
called "should cost" methods are, therefore, desirable efforts
to obtain sounder cost estimates and better indicators of

S.project scope. However, since these methods necessarily
depend on some measure of "market" experience, as well as
careful analysis of contractor operations, cost-based fee

* |setting will continue to pose problems in R&D. Developing
highly capable government cost estimating teams for major
operations would, however, be a step in the right direction.

A bE,.



Second, there are no contracting panaceas, no substitutes

for active management. Secretary Malloy, for one, made that

point emphatically at a 1969 National Bar Association sympos-

ium.

Third, company top management cannot exert the kind of

detailed operational control envisaged by contractual arravge-

ments that provide only or mainly for interfacing at top

management levels (cf. our July, 1970 and March, 1971 Reports).

Multiple interfacing with frequent exchange across those inter-

faces is a fact of R&D life.

Fourth, contracting for R&D requires a high degree of

cooperation between contractor and agency for successful pro-

ject operation, Competition may have important impacts on

pricing, etc., but it is not clear that competition is the

most suitable way to procure RID (of. Charles, 1971; also

Scherer, 1964). Nor is it clear that an adversary relation-

ship is conducive to effective RED performance (cf. Howaro,

1967; Alexander, l969).lI

&4Apart from the justification for exercising judgement
in selecting an RID contractor, there is extensive evidence
that a competitive atmosphere may degrade the quality of
problem-solving and decision-making and that adversaries
are unlikely to share information freely with one another
(cf., e.g., Costello and Zalkind, 1963; David, 1969; Lindzey
and Aronson, 1968).
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"-- It was remarked to us with great regularity by a number

of differently situated observers of the procurement scene

how inevitably intertwined were the fates of companies and

of government program/project managers. Both are concerned

with program success and each depends on the other to achieve

*_• it. Moreover, all indications are that dollars tend in

practice to be a weak influence upon R&D operations; what

counts most is program success. There are also many indica-

tions that contractors do indeed "shoot for targets." What

is interesting then is why they miss them so often.

In this connection, it has been suggested (by Nash and

Cibinic 12) that the major theoretical function of the incen-

tive contract is to control costs arising from the informal

relationship between the contractor and the contract manager

that is undisciplined by the CPFF contract. There is, however,

an implicit gentlemen's agreement prevalent that a contract is

(and must.be) modifiable. Contract specifications are primar-

ily negotiable points of reference. This, obviously, expldins

the high rates of contract change observed under certain con-

tractual arrangements. For instance, under CPIF there seems

to be more formal change than under CPFF, where change tends
to be informal. Under CPFF, then, change shows up as overrun,

thereby introducing artifact into direct CPFF-CPIF comparisons.

In any event, frequent change grossly attenuates any disciplin-

-* t ary virtue that incentive contracts might have in theory.

1 2personal communication.



Furthermore, with regard to the achievement of or ¶

compliance with contract specs, a principle of judgement

or "reasonable interpretation" applies.13 Also, contract

targets often are renegotiated at the end in order to align

them with actual performance (just as schedule or other

incentives sometimes are negotiated after the event). Under

such conditions, it is hard to perceive the force of arguments

against going CPFF -- or against trying a managerial type of
i-• contract, CPAF.

Some Strengths and Weaknesses of Award Fee Methods. One govern-

ment official characterized CPAF contracts to us as a "lazy

man's incentive." 14 From the limited perspective of contract

1 3For example, a NASA "Apollo Policy Statement" began with
the proposition: "One of the most significant possibilities
for controlling cost and maintaining schedules...is the rea-
sonable -- I'm tempted to say rational -- interpretation of
requirements, particularly specifications and quality control
documentation and procedures." The Statement goes on to men-
tio:n "essential requirements," "convenient requirements,"
"general requirements," and acknowledges the vagueness of
such ideas, concluding with the observation "...that the NASA
has an open mind on the interpretation of requirements or
procedures which the contractors feel are restricting their
performance..." Along the way to this conclusion the State-
ment stresses the importance of "an open technical communica-
tion channel from subcontractor to the prime and from the

* prime to NASA," and encourages "the use of engineering dis-
* position 'on-the-spot' engineering orders, waivers of unim-

portant nor,-compliances," etc.

""4 rl,7`cally, incentive contracts have been similarly
chira:ter1ied by at least one Congressional Committee (cf.

Mc A-,10?, p. 213).
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people who may enjoy constructing elaborately intricate in-

centive formulas, this may be true. The award fee contract

is (or should be) structurally simpler than most incentive

types, certainly more so than the multiple incentive vari-

eties with complex trade-off matrixes which now, fortunately,

have fallen into growing disuse. Indeed, such simplicity is

, a major point in favor of CPAY. However, from the stand-

point of management, an award fee contract is (or should be)

much more demanding to administer -- especially in the ways
15it requires involvement of line managers.

L This difference in perspective is not a minor matter.

Together with the widely evident uneasiness with the "sub-
I w jectivity," and the unilateral nature of CPAF evaluation,

it tends to precipitate attempts at functional conversion

of CPAF toward CPIF forms (cf. Nash, 1963, pp. 106-111),

conversion that only vitiates the fundamental value of CPAr.

With regard to the matter of "subjectivity" in CPAF

evaluations, it is of interest that our examinations of vari-

ous methods for evaluating performance -- methods having

nothing to do with CPAF -- have revealed strong tendencies

1 5We did, however, come -n one contracts manager in
a comparatively small company that had just received its

__i first incentive contract. He was enchanted by the challenge
it presented as compared with FFP or CPFF and with the new
importance of his position that came from his being the
only one around the place who understood the contract (or
at least who was thought to).

97

Iii



for intra-organizational methods to rely chiefly on subjec-

tive (if often multi-dimensional) schemes; even more strik-

ing, the AFSC's implementation of the DOD Contractor Per-

formance Evaluation program operated very much after the

rfashion of an award fee method (without fee determination,

of course, or the same kind of working-level interaction,

buth then it was strictly an evaluation, not a management

device), and, as it strove for simplicity in its operations,

it moved toward judgemental formats.

Furthermore, once an incentive contract is structured,

it may work "objectively," but structuring it in the first

place typically requires heavy doses of "subjectivity." The

whole objectivity-subjectivity argument beclouds basic issues 2.i

that have to do chiefly with the clarity of specifications

and criteria for evaluation together with the modes by which

evaluation is to be performed. To some extent it is a semantic

issue resolvable by construing conventional incentives

"schemes, after the fashion of Scherer (1964), as "automatic"

or "mechanical" means for assigning fees and award fee methods

as "-udgemental" means for doing the same thing.

Basically, the virtue of CPAF lies in its consonance with

the 4oint government-contractor performance system that typi-

fies iaaor system R&D. In this context, it is worth noting

that in an RED performance system, abilities of a contractor

are inputs to satisfaction of government needs construed as

Only the government can decide when and whether its

ne' !: have been satitied. To be sure, needs should be stated

-" T



as well as possible in ddvance becauze, for o1.s: thirn, detet -

mination of contractor abilitieL must bL ix, relation tu th'urm.

Also tht "rules of the game" should be made clear. But, from

then on what counts is government feedback as to how well its

needs are being met. The award fee approach requires and

facilitates cooperative attitudes and high levels of communi-

cation across a multiplicity of interfaces and, in theory at

U- least, is capable of operationally satisfying all the condi-

L tions pertinent to effective R&D procurement. It is an

arrangement that is also consistent with the idea that con-

tracting for R&D involves two separate parties -- it leaves

to the contractor, just as it does to the government organi-

- zation, the task of motivating its own personnel.

CPAF advantages over CPFF arrangements are associated

I' .mainly with the CPIF contract's weaker and less reliable

inherent demand for active management and high levels of

communication. However, conditions may arise where the ad-

vantages from CPAF are offset by its greater costs of admir.-

istration.

__. The administrative demands from award fee contractinr

can be heavy. The requirements for documentation that di4-

- cipline its operations can be burdensome and are frequent

sources of complaint. Furthermore, circumstances may dextlop

in which a contractor's performance reaches a level of develop-

ment where further improvement is unlikely or of little val':e;

or the circumstances of performance may become stabilized or4d

capable of detailed specifi.ati-n. To persist in unmcdif> -:

%mo
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aware fee procedures under such ccnditions (or on very small

cuntracts) converts a useful methodology into an onerous

(,itual. Moreover, it exposes the entire method to unjusti-

:Led criticism.

Award Fee as a Management Approach. In fact, if the award

fee contracr is to serve as a meaningful management tool

(and not just as a passive reference for judging outcomes),

the contract cannot be divorced from its associated modes of

administration. Indeed, it is these that really count.

Award fee is best regarded as a method of management, not as __

a contract type.

We have suggested elsewhere that there are certain I

questionable aspects to "management by objectives" and it

seems anyway that interorganizational project management can

hardly avoid an interest in procedure. At least that seems

true, if one is to be serious about the government's manage-

ment role.

For these reasons, we suspect that the orientations of

current government policy, as exemplified in the NASA award

fee Guide, overstress the importance of outcome-based evalua-

tion.

This, of course, is not meant to be construed as a recom-

mendation that anyone avoid output appraisal or downgrade the

importance of goal-setting in planning and management (for

an important review of strategic planning, see Chandler, 1i62).
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It is simply a plea for a balanced approach to that tazk.

Improving communication, for instance, requires attention

to the communication process, not just noting whether or

how often A told B the time of day.

A Booz, Allen, Hamilton investigation was probably the

most extensive survey of award fee contracting. In general,

it, too, reported favorably on the method and Cescribed it as

a commonly preferable alternative to CPFF. The study noted

variation in modes of structuring and administering award

fee contracts and indicated that the effectiveness of award

fee arrangements as ways of gauging and influencing contractor

performance would vary with the evaluative criteria used and

the methodsrby which evaluation was conducted. However, no sys-

L tematic comparative analyses were performed that could assist

choice from among the great variety of possible criteria or

methods. To our knowledge such basic studies still have not

been done despite the observation made by the Booz, Allen,

Hamilton report that meaningful cost effectiveness measurements

could not be made on award fee contracts until experience had

been accumulated with suitable evaluation processes and criteria. 1 6

16Furthermore, the general literature on wage and manage-ment incentives is univocal on the point that the effectiveness

of such incentives stands or falls on the methods of perform-
ance evaluation used (among other things, of course). Andrews
(1965), for instance, commented in his summing-up of the Ann
Arbor Managerial Compensation seminars that "perhaps the key to
getting incentive value out of the incentive dollar lies hidden
behind a screen of inadequate appraisal of managerial perform-
ance" (p. 4). (See also Haire, et al, 1963; Opsahl and Dunnette,
1966)."6.0



With respect to evaluati- criteria and processes, the

Booz, Allen survey also generated commentaty on problems in-

volved with the integration of inputs and judgements from a

large number of different evaluators and across a wide range

of events. The study produced recommendations for increased

cuantitative measurement wherever possible.

Since the Booz, Allen and Hamilton study, reported in

1067, there has apparently been no further commissioned re-

search, investigation or other kind of study of any scope -,

done on award fee contracting (although the current Commission

on Government Procurement will do btless have something to say

on the subject). However, there is now an obvious need for a

systematic comparative study of award fee contracting and ad-

ministrative practices relative to their differential effects

on a program/project performance.

Our own studies 1 7 , have led us naturally, if unsystemat-

ically, to inquiries into processes and problems of award fee

contracting. From analyses of organizational motivations and

and the circumstances of R&D procurement, we were led to the

judgement that the CPAF arrangement had great promise, but re-

quired further study.

1 7 Including work done under NGR 33-061-015, supplemented
by investigations by R. G. Hunt, incidental to analyses of
contract consolidation, conducted while acting as Resident
Research Associate at the Manned Spacecraft Center in Houston,
Texas during the summer of 1971.
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- Weighting Performance Events in Award Lee Evaluation. A

major indeterminacy in the whole award fee process has to do

with how the weights are developed according to which final

evaluative scores are produced along various performance

dimensions. 1  At present this seems to be arbitrary, hit-or-

miss, intuitive and largely a matter of guesswork. In any

event, it appears as a highly uncertain area, but one that

lies near the base of the whole evaluation and management

u system. Related to it is a question of whether or not to

inform contractors of the task weights that have been assigned

I "to work. Practices vary on this score.

We would, therefore, strongly recommend careful analysis

of the bases and processes used in arriving at specific task

weightings in the evaluation process and investigation of

ways of rationalizing the process so as to make more sensitive

¶ I and precise the entire award fee evaluation. And, since the

award fee method is intended to enhance communication across

interfaces and to directly affect performance, the advisability

of informing contractors of task weightings should be studies.

Related to this large matter of determining weights is a

chronic problem in the award fee practice. An example can

perhaps express it best: One technical manager has developed

for himself a computational formula from which he calculates

a weighted change score for each task; these scores then are

I1 8 lnentive structures are not exempt from this problem
L.. either.
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summed across all tasks. On the face of it, this seems a

sound procedure; unfortunately in practice, because of the

large number of tasks and the simplistically arbitrary deri-

vation of weights, it is all but impossible for the overall

grade given the contractor to vary from one evaluation period

to another.

Also focusing attention on the matter of weights is a

tendency (of uncertain magnitude) for changes in performance

to get "washed out" as contracts increase in size -- the sheer

number of "events" seems to have the effect of simply making

grading less sensitive.

We have noted, too, a tendency for gradings to become

somewhat stereotyped (partly because of inability to relate

grades and performance closely). For one thing, grading tends

to be "anchored" by preceeding grades, We interpret this as

a baseline problem -- an evaluator's need to have some standard

of reference -- which is still unresolved in the award fee pro-

cess. Regarding it, too, practices vary: sometimes the last

score is deliberately selected as a baseline; sometimes an

"imaginary average contractor;" sometimes an "imaginary excel-

lený: contractor." Comparative study of these different methods

(and perhaps others as well) should be undertaken in order to

determine whether effective standard baselines can be identified.

Scaling Judgements. While we are on these psychometric points,

we should introduce some evaluative observations: to our knowl-

edge there has never been a study designed to identify usable

scale valu.-', (measu1t.-ment units) for making ratings of contractor

................~~,o --



performance; there has never been even an tlementary attemIPT

at determining the validity of award fee grades; there has

not even been an effort at appraising the reliability of

the grades. Such assessments are fundamental and should be

undertaken without delay.

L.. Award Fee Administrative Burden. We mentioned above that

award fee methods carry an administrative burden. By one

estimate, on one sizeable support services contract, annual

* Kaward fee administrative costs ran to about $50,000. There

plainly are points in the life of a program when cost-

SL benefit assessments of CPAF contracting must be undertaken.

When contractor performance has become asymptotic or, in a

well established contract relationship, when it has got to

the point where only the "good people" are left, CPAF may no

longer be cost effective and transition to an alternative

contract format CCPFF or FTP) or to a different mode of CPAF

administration may be indicated. 1 9 Distinctions need to be

drawn between the development and the maintenance stages of

an operation, and ways of structuring the associated relations

should be studied in relation to the kind of work being

contracted.

It has been suggested, for instance, that when a contractor

has demonstrated "excellence," fee could be broken into "smailer

pots" and given to him routinely unless he has a documentabli

Streat19We have found indications that contractors may tend tc
treat CPAF contracts almost as if they are CPrF after thry arut
well established and fees stabilize.
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problem. In other words, a shift to a penalty system might

be appropriate at maintenance phases. Certainly it would be --

simoler to monitor and cheaper to administer. Moreover,

there are indications that, at these stages, contractors

anyway tend to orient mainly toward drops in grade; these

drops act as "flags" to management. They focus attention

on problem areas when these can sensibly be expected to be

relatively few in the overall flow of contract performance.

The administrative method then becomes analogous to "manage- -

ment by exception."20

Such a procedure would have a further virtue: it would

make it possible, in fact, for a contractor to earn 100% fee.

Many award fee arrangements are in a sense, fraudulent on Ti
that score. They arrange fee payments in relation to per-

formance grades in the form of an initially positively and

finally negatively accelerated curve, e.g.: -

--90%

S~---60%

2 0Use of such a method, of course, presupposes the
rx.ztence of well-oiled management information and perform-
a .e control systems so that excessive reliance on simple

"&ný rpersonal confidence" is avoided.

) .-



U

Such a curve structures things such that the !nt,-nituder of

reward decrease at points where increnatntal eilut neces-

sary to achieve improvement in performance increases. In

reality, the S-shaped curve for payoffs reflects the govern-

ment's utility function relative to changes in contractor

performance; it has little to do with what it takes to

motivate better performance. For that, a steadily positively

accelerating curve would be suitable; but such a curve would

be irrational from the standpoint of government preferences --

which are really not of a maximizing nature -- and so the

study of effective relationship structuring that will align

utilities of high levels of performance requires serious

analysis.

The main purpose of this rather lengthy discourse has

been to illuminate what we regard as the virtues and promises

of award fee approaches to structuring motivationally complex

and dynamic interorganizational R&D undertakings. We have

also tried to air some of the problematic aspects of those

approaches, but would conclude with the idea that, in any

- case, resolution of those problems is necessary to the promo-

tion of effective RID procurement and program performance.
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THE VALUE O A GOOD DESIGN TEAM

Albert Shapero
Professor of Management,

.I The University of Texas

The development of complex systems requires the collab-

orative and creative efforts of professional specialists

drawn from a variety of disciplines and background. The

ability to transform a group of such specialists into a

"steam," as differentiated from a co-located collection of

individual efforts, can mean the difference between highly

effective performance and mediocrity. Thus, procurement

,- practices that operate in the direction cf deve3oping and

maintaining competent teams add to the ability of Department

of Defense (DOD) to get more research and development (RED)

per dollar.

In the mid 1960's the author took part in a small study

of the French aircraft industry in which we made a comparison

of a French and an American program that were simulaxzeous-ly

U developing aircraft, essentially comparable in form, fit and

L I function and destined to compete with each other in the mer-

ket place. As rather self-satisfied American act oslacers we

were startled to find that the French were using signifi-

cantly less engineering manhouis to achie, e ths same thin;,.

L. To be more specific, a careful comnai'-&ion of p'rlJectel e-ii'-

neering manhours to first flight for -the --.me .c n

9niBPAGE BLAME-AV rFuIm
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showed the French projecting something less than 150,000

manhours as compared to a U.S. projection of more than

960,000 manhours. When all the functions chat U.S.

practice includes and which French practice does not in-

clude, such as spares analysis, PERT, maintainability,

reliability, zero-defects and value engineering were in-

cluded, U.S. engineering effort climbed to well over 1.8 f

million manhours. 7
The French aircraft is in the market place today. When

Israel's users of the aircraft were asked what they thought

of it, they answered simply, "It shoots down MIG 21's!"

Though the foregoing example is from a particulariy compe-

tent French company it is nit far from the norm for European

practice.

for example, one French helicopter was developed by six

engineers and 14 draftsmen. For one European fighter project

the entire materials and structure section consisted of five 2
engineers. Since the laws of physics are the same in Los

Angeles and in Paris and since no one has claimed any genetic

differences between the U.S. and Europe the question is -e -

why the great difference in the resources required for

weapons systems development? There are many factors that go

into an answer to the question: (1) differences in the

training and prestige given to engineers in the respective

countries, (2) differences in the way engineers are educated,

(3) differences in the way the engineers learn to use analytic

techniques, CW differences in social mobility, and (5)

differences in the role of government employees. One of the

L II II III-I I I



results of all of these differences is thi .*xist•nce tc

recognized design teams in Europe. These teams are idet-L-

fied with both their failures and their accomplishments.

$ The chief designer of a given aircraft in France is identi-

fied with his aircraft. I would ask you, "Can you name the

designer of the Minuteman II? of the Titan III? of the

F-102?" However, if I were to ask you about the Sidewinder

missile, the U-2 aircraft or the Agena-D, many if not all o0

you, would mention John McLean and Kelley Johnson. Here

again, we have cases in which there are well known, success-

ful designs, identified with given design teams. Even a man'Et

name can be identified with these successful systems design.

A critical difference between the French and U.S.

:! examples and the general U.S. experience is that all of these

*, very successful designs were carried on outside the normal

U.S. defense procurement system.

We will now briefly identify the characteristics typi-

f ing a "good" team. Then we will discuss how our procure-

ment practices affect these characteristics and suggest somne

ways for improvement. What are the characteristics of a

good design team? First, in each of the successful U.S.

design teams mentioned above we find "valid communications,"

S, what Bennis and Shepard describe as "a level at which th.

members understand what they are doing, resolve internal

- conflicts, mobilize their resources, make intelligent

decisions, identify and accept group Coals, establish anC

- maintain effective leadership, eneage in meanin::Tlul excham,,-

IiV
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of ideas, and develop methods for achieving and testing

understanding ....
The organizations are small enough for face-to-face

communications. They are below the threshold where documenta-

tion, memos and coordinating meetings dominate. Of course,

we can also see some of the relationships between costs and

team size. To achieve the conditions necessary for valid

communication requires capable individuals and a particularly

capable management. However, time is also required, the

time to learn to interact with others in the design team,

to gain a common communications code, to establish the inter-

personal, non-destructively competitive interactions that

allow all of the energy and dynamic effort of the individuals

to go into the development effort instead of the organiza-

tional relationships.

The effect of time together on a team has been noted

by the studies of air crews in which it was found that per-

formance is a direct function of the time a team works to-

gether. Some idea of the time required is provided by Pelz

and Andrews in their studies of productivity vs group age

in research groups. Their studies suggest that it takes

about five years to reach a particular peak of creative out-

put, and then production declines unless new efforts occur

or new information inputs enter the system.

1Crook, Robert B., "Communication and Group Structure,"
Journal of Communication, September, 1961.
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L John McLean of the idewinder once proposed a develop-

ment system in which two groups would be funded to do a

given development, but one team funded at 10% of the dollars

of the other team. He wrote that he would prefer to always

be on the 10% team--personally so would I. Our procurement

practices affect our ability to achieve good teams by the

way proposals are evaluated, by a focus on project optimiza-

tion and by an overemphasis on project control mechanisms.

L In evaluating proposals there is no recognition given to

the value of a given design team. As has been often stated,

L the primary emphasis is on costs. Furthermore, where value

is placed on experience, it is attributed to the corporate

L entity rather than to the men who have actually done the work.

Essentially it is assumed that some corporate entity in

Delaware is the producer of a design. I remember visiting

a major aerospace company that was working on the second-

generation, version of a missile that it had developed.

When I asked to talk to someone who had worked on the

earlier version there was a long, thoughtful pause, and

then the project leader asked his subordinate, "Didn't old

Harry work on Missile A?" Under current procurement prac-

tices a company shows its technical capability for a

particular project by a high density of degrees per square

head per dollar in its proposal. This tends to displace

the older, experienced and sometimes more effective engineer

and tends to increase the proportion of scientists (non

designers) to engineers. This also tends to iincrease the
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emphasis on university measures of competence as differenti-

ated from design oriented measures.

Our current procurement practice is project oriented,

thus emphasizing a particular form of sub-optimization to

the detriment of all subsequent projects. A project officer

(and his company equivalent) are constrained to be partic-

ularly single-minded in pursuit of their immediate project

goals. One result of this orientation is the practice of

attracting needed manpower from other projects by offers of

increased pay. At one time, aircraft companies had a stated

policy of not offering more than a 10% increase in salary

to a desired man. This policy was easily overcome: I

remember receiving a 10% increase when moving from one

company to another. I got the other 18% as a special raise

in the second month. The exclusive project orientation has

acted as a ratchet on the salary structure of the aerospace

industry. Aerospace salaries far outstripped those of other2

industries resulting in less subsequent RID per defense

dollar. Will today's slowdown in the industry change the 2
process that has been described? It is doubtful. Our cur-

rent orientation will bring the process into action the

minute we begin a new funding program.-

Our current procurement practices incorporate a very

large number of attempts to control the R$D process through

a variety of required managerial and reporting techniques.

tie.: * *
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The large number and variety of attempts at control are

the result of an ever present justification process in the

-- U.S. governmental system. No responsible government official

in our procurement system would or could make a decision to

proceed with even a very minor change in design without an

elaborately documented justification effort. In Trance,

the equivalent government official and a designer would

argue on a change, say for the bolts in a given strut, at

the drafting board. The decision to proceed would be oral--

-- without any delay or documentation. Can you visualize the

U. equivalent process in the United States? What are some of

the operational results of our procurement practices? For

one thing, there is a tremendous project-piston effect;

running project manpower levels up and down like a roller-

coaster. (See Figure 1 and Table 1). The effects of these

,, variations on the formation or destruction of competent! teams are devastating. The manhour costs of our require-

ment for extensive documentation and the application of a

large number of specific managerial techniques have been

indicated above. Furthermore, the rate of failure on R&D

projects has not been significantly lower despite all of

our efforts at control. In a recent study we investigated

" !the possibility that higher levels of control were associated

with higher levels of technical performance. The findings

i depicted in Table 2 show that there is no statistically

• 'significant difference resulting from the level of control.

1i

,



TYPICAL REQUIREMENTS FOR ENGINEERING PERSONNEL

ON A MAJOR MISSILE DEVELOPMENT PROGRAM dt"*
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teStructure and Dynamics of the R&D Industry.

1964, Stanford Research Institute
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What ¶ight be done to improve the situation? We need to

take steps to:

I. Place a higher value on successful design teams.

2. Remove contractual and procedural pressures that

lead to the use of massive numbers of people on R&D projects.

We must make efforts to encourage organizations to

maintain and develop good design teams. I hasten to add

_ that I do not believe that we can obtain the desired kinds

of teams by instituting a new procedure demanding that

organizations show (by means of documentation) that they are

using the "proper" means for developing and maintaining

teams. We might start a program for gradual, steady and

definite disengagement from the mass of entangling documenta-

tion and management requirements that are presently required

of the contractors. Again, let me hasten to add that I do

not mean the substitution of "better" documentation and

techniques for inadequate ones--I do mean the elimination of

the requirements. Disengagement might be accomplished by the

formation of an experimental Systems Project Office (SPO) in

which small (politically insensitive) projects might be man-

aged, and which would be devoted to observing and/or measur-

ing the effects of removal of given requirements such as the

Cost Schedule Control System Criteria from contracts. Such

an experimental SPO might also be used as a proving grounds

K for any proposed documentation or management techniques; the

slogan might be "No new requirement until it has been tested!"

Iivium



We also might consider the overall effects of funding

several projects requiring the same kinds of skills at

the same time.

There are no formulae available for instant applica-

tion to the problem of maintaining effective and efficient

design capabilities. However, there are many indications

of things that might be done to improve our present effort

by a considerable amount through efforts to develop and

maintain design "teams."

I~"I
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Whether or not an alliance is unholy is, I suppose, a
function of how those who must coexist with it see it. Most
of our military leaders, and a good number of civilians too,
have viewed a unified military service--the so-called "purple-
suit' force--as unholy. Apparently, they have not held such a
horror of the unification of logistics because it has proceeded
at a measured pace for the past fifteen years. Though not
yet complete, a very significant amount of logistics unification
has occurred while conquering what I choose to regard as only
minimal resistance. Perhaps instinctively some of our leader-
ship is coming to the realization that they have been very
neatly outflanked--that service unification may very well come
about as a result of logistics unification.

What is presented in the following paragraphs is a step-by- "n
step description of how logistics has been integrated, and how
the prccess of full unification will be accomplished in the
coming decade. These are my thoughts, of course, and they are
based upon my research so I must accept full blame for any
faults found. Truly, I have tried to remain impartial and
unbiased; to be neither pro- nor anti-unification. My single
purpoue is to tell you, logically, what is happening to our
organization for defense.

Unification, a la Logistics

Lets take a few moments to review the events that have
led up to our present situation. most of you are familiar
with these events as a series of organizational changes that
relocated decision--making authority within the Department of
Defense, and you have probably viewed them as they impacted
upon the operational missions of the services. I suggest that
we might profit by viewing them as they have impacted upon the
logistics missions of the services.

The major changes to the National Security Act of 1947
that occurred in 1949 and 1953 were intended primarily to
strengthen the administrative position of the Secretary of
Defense. We can pass over those events for the most part
because their impact upon logistics was no greater than on
any other military function. Two, however, are important.
In 1953 the Munitions Board and the Defense Supply Management
Agency were abolished and their functions were absorbed by
a newly appointed Assistant Secretary of Supply and Logistics.
Let me say here, parenthetically, that I am not sure whether
the choice of title was deliberate or not, but it certainly
created a confusion about the function of logistics that we
have yet to resolve. The O'Hahoney Amendment to the Defense
Appropriations Act gave the Secretary of Defense full
financial control of logistics--a responsibility delegated,
of course, to the new Assistant Secretary. The second
important event of 1953 was the Defense Cataloging and
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Standardization Act--the management tool needed by the new
Assistant Secretary in exercising his financial responsibility.

In 1955, the Second Hoover Commission submitted its
report with its primary recommendation that a single Defense
Supply and Services Agency be established. This idea was
not new. It had appeared in bills submitted to Congress
following World War I, and was included in the 1943 Collins
Plan which was the first of the series of proposals that
led to the National Security Act of 1947. However, this
time the conditions for the ultimate creation of such an
agency were such more favorable. But no iiwediate adoption
of the Hoover proposals was made. Instead, the military
departments proposed a compromise, and in late 1955 Secretary
of Defense Wilson announced the Single Management and Inter-
service Supply Support Plan for common--use commodities and

__ transportation services. Under the plan, one military depart-
ment was designated by the Secretary of Defense to be responsible
for the wholesale supply of a category of common--use items
or for provision of a transportation service for all of the

S- departments. This became known as the Single Manager Plan.

Unfortunately, the compromise did not work out too
well. Perhaps it was too much of a change from tradition
or service doctrine. At any rate, charges were soon made that
only the parent service of the single manager got good support,L| and general dissatisfaction with the system at the working
level began to make itself felt up through the chain of
command. what most of us do not know, however, is that the

* Secretary of Defense initiated a Logistics Systems Study
Project in 1957 which reported in 1958 that the Single
Manager Plan was an effective management technique. In the
following year, the same group recommended that the next
logical step would be the creation of an Armed Forces Supply
Support Center--the same recommendation made three years
earlier by the Second Hoover Commission.

In another significant 1958 event, the Rockefeller Panel
Report recommended that the power of the Secretary of Defense
be strengthened. This recommendation, falling in line as it
did with those made previously, resulted in the Defense
Reorganization Act of 1958 which required the Secretary of
Defense to provide for the carrying out of any supply or
service activity common to more than one military department

- by a single agency or such other organizational entity as
he deemed appropriate. This responsibility he delegated to
the Assistant Secretary for Supply and Logistics and created,
under the latter's management, the Armed Forces Supply
Support Center. Through this agency he continued to control
the Single manager plan, and he added single managerships in

£_ the following year, 1959.
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At this point, it is essential that we see how the Congress
and the Executive Department viewed the defense organization.
Remember that the 1958 Act was designed to increase the effec-
tiveness of the unified and specified commands. The size of
the Joint Staff was increased as was the authority of the Chair-'
man of the Joint Chiefs of Staff. The chain of operational
command that used to go to the service chiefs was restructured
to go from the President to the Secretary of Defense to the
unified and specified commands. The chain of command for
support activities ran through the Secretary of Defense and
the departmental Secretaries to the Service Chiefs. Figure 1
shows the defense organization before and after the passage
of the Defense Reorganization Act of 1958.

Before

The]
* President

II
Secretary
of Defense . -

Armed Forces itJitCif
Policy Council S etaries, of Staff

Si

Le - .---.-... .

Department Department Department
of the Armyj of the Navyl of the Air Force'

IIj

Unified, specified,1

and joint commands -
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Policy Council -.-. of Defense--. Joint Secretaries,
-_ .J . . .. . ...... 1

J..SUPPORT LINE,

Joint...-Joint Chief s

staff of Staff

Department Department Department
of the Army of the Navy of the Air Force

Unified and
- . specified commanders

. . . . . . . . . . .. .... ..

Component commands 1

and forces

FIGURE 1

- The line titled Support in the *After" organization was
referred to during hearings before Congress and later within
the Office of the Secretary of Defenue as the "logistics chain
of command." I feel certain that, right or wrong, our civlian

Smanagers reallyyvtewed Defense organization as depicted by
Figure 2. This is significant because it Shows two separate
and distinct chains of command--one for operations and another

- for logistics.
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FIGURE 2

The decade of the 60's has been called the Defense Supply
Agency Era. Established in 1961, it absorbed the Armed Forces
Supply Support Center, the single managerships, and now provides
a great number of the tools and techniques of supply management
to the military departments. Study after study made during
the decade resulted in the transfer of more and more wholesale
supply management responsibility to the Agency.

In his reorganization of the Assistant Secretaryships in
1961, Secretary McNamara combined Supply and Logistics with
Properties and Installations to create a new office of
Installations and Logistics. Though this move increased the
power and prestige of the Assistant Secretary from a management4 viewpoint, it did little to resolve the confusion surrounding
logistics from a semantic viewpoint.
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As a final note on this background study, lets look
at the striking similarity between the recommendations made
by two commissions--one at the beginning of the decade and
one at the end. In 1960, then President-elect Kennedy asked
Senator Symington to head a committee to study the defense
establishment. The report, delivered late in the year,

U. recommended sweeping organizational changes in the Depart-
ment of Defense including abolition of tbe three- military
departments 'nd the creation of three unified commands; a
Strategic Command, a Tactical Command, and a Defense Command.
The report dealt primarily with the operational aspects of
the Department. At the end of the decade, the Fitzhugh Report
also recommended sweeping changes in organization; among them
the creation of a Strategic Command, a Tactical Command, and
a Unified Logistics Command. It almost see:is that the reports
of commissions, panels, and study groups are tied together

Sby a single thread of managerial and orqanizationai thinking.
Even though a full decade of magnificent improvement in the
management of defense has transpired, we are still hearing
proposals that would improve the efficiency and economy of
our performance.

flow Do lie Stand Today?

Below the Office of the Secretary of Defense in our
organizational chart, the three departments are charged with
the logistics processes of determining requirements, acquisition
and maintenance of weapon systems and their associated
materiel. The fourth logistics process, distribution, has
been split with a major portion of this responsibility assigned
to the Defense Supply Agency. In fact, a recent study done
by graduate students at the School of Systems and Logistics, AFIT,
revealed that on 31 March 1970 the Defense Supply Agency, the
General Services Administration, and the US Army Tank Automotive
Command shared among themselves management responsibility for
50.6 percent or 2,033,156 of 4,019,105 supply items in the
Federal Catalog System. The three are Single Managers or, in the
new jargon, Integrated Material Managers. Defense Supply Agency
is by far the largest.

The old single management concept for common-use items has
come a long, long way. And it shall continue to grow. For
example, the General Accounting Office has been studying how we
manage munitions. Concurrently, twc more graduate logistics
management program students simulated current administrative
practices in munitions management in comparison with those of an

__ hypothesized single manager. Their findings strongly support
the contention that significant administrative improvements in
munitions management can be achieved through single management.
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In transportation, single management is the organizational
pattern. Management of transportation rests with the Assistant
Secretary for Installations and Logistics--for example, he
controls MILSTAMIP, the Military Standard Transportation and
Movement Procedures. Significantly, much discussion has
occurred during the past year regarding further organizational
unification of the modes of transportation under a single
manage r.

The services retain a large amount of control over the
function of procurement or, if you will, acquisition. Yet
not one has escaped scathing public criticism of late about
its ability to manage this function, and each is conscientiously
engaged in a search for better procurement management.
Significantly, a Commission on Government Procurement, established
by Congress, is currently studying this logistics function in
considerable detail.

Where the function of maintenance is concerned, separate
service responsibility has not been seriously threatened by
the concept of single management. Interestingly enough,
criteria for the assignment of items or activities to a single
manager are rather vague. This is especially true of the
maintcnance of supply items. All that we have are these
criteria taken from the Defense Reorganization Act of 1958:

1. The supply or service activity must be common to -
more than one Military Department.

2. Assignment of responsibility for the activity must
be advantageous to the government.

On the other hand, retention of item supply management and
maintenance by the military departments is determixned through
the use of ten explicit criteria contained in DOD! 4140.26,
Item Management coding of Items in Federal Supply Classes
Assigned to the Defense Supply Agency. Two of these criteria,
(1) that the item is a Weapon System Consumable, and (2) that
the item is a Reparable, enable the military departments to
retain nearly ninety percent of the supply items not single
managed. The other eight criteria account for the remaining
ten percent retained by the military departments. The prime
reason that the military departments can keep items from
being single managed is that they and they alone have a --
technical capability for maintenance. Significantly, the
recent DOD Communications Materiel Study and the F/RF-4
Recoverable Item Service Test were direct challenges to that
jealously guarded service maintenance capability.

-N-
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Turning last in this analysis of our present status to
management processes, we find that which is generally accepted
as a primary management task has been absorbed by the

- Assistant Secretary for Installations and Logistics. I
speak of planning. First came the Blueprint in 1969; then
the Logistics System Policy Committee chaired by the Assistant
Secretary; then the LOGPLAN and the LOGPLAN Mechanism; and
early this year twenty-one logistics system objectives. This
chain of events is directed toward developing a Logistics
Systmn Plan which will rank within the Department of Defense
as a management tool eQual to the Joint Strategic ObiectivesPlan. It will be controlled from within the Office of thes-I'stant Secretary of Defense for Installations and Logistics.

As I said earlier, our civilian managers see two chains
of command--one operational and the other logistical. I
regard what has been presented herein as substantial evidence
of that fact.

-Where Are We Going?
Certainly, political and economic factors have played a

significant role in the developing unification of logistics.
"And certainly they will play a similar role in future develop-
ments. Though I have chosen to ignore these factors in this
stady, let me say that I regard them as limiting factors--limiting
only in the sense of how they will affect the speed with which
logistics unification is achieved. Even so, I confidently
predict that by 1980 logistics will be unified.

Whether trahsportation or procurement will be the first
to go is difficult to say because both are ripe. In the
new organization, transportation will be separately established
with system managers respcnsible for the throughput of
materiel from origin to destination. Intermodal shippingand control, and the use of improved packaging and handling

* - techniques will most assuredly be available.

Procurement within the Department of Defense will be
split somewhat in the way the Air Force currently handles
this function. Procurement for the research and development
of new technology and for the acquisition of new weapon systems
will be separately organized, All other procurement will

-. be a function of supply.

- I
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When the two item coding criteria that allow the services
to retain a technical capability for maintenance are -

eliminated, all supply and maintenance functions in the
Department of Defense will be combined. The fact that the
military departments have this technical capability at present
and the Defense Supply Agency does not shall be resolved
through a simple transfer of the people and the facilities
that make up that technical capability. Yes it will happen,
because to the efficiency expert duplication in maintenance
activities is just as bad as duplication in supply. These, _

I believe, are the points of view and the logical actions
that musL inevitably occur to any civilian manager who will
turve in the top posts of the Department of Defense. These
must also occur inevitably to those who will advise the -
managers. Remember that some Second Hoover Commission
recommendations were implemented three years later in the
Defense lRvoiganization Act of 1958, and that others were
implementcd by Secretary McNamara about six years later.
Remember that the Symington Committee recommendations, though
shelved in 1960, reappeared in essence in the Fitzhugh Comittee
report of 1970. Remember that only one year has passed since
that last report was submitted. -1

Our organization in 1980 will probably be as depicted in
Figure 3.
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of Defense

Deputy Secretary!
of Def
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FIGURE 3

5L36



L

Of course, a number of activities such as Personnel and Civil
Engineering have been left out purposefully so as not to con-
fuse the impact of what is predicted for logistics.

An Unholy. Alliance?

Perhaps, or perhaps not. Our understanding of the nature
of war is that it consists of the three fundamental elements
of strategy, tactics, and logistics. These are so interrelated
that they are inseparable in any form or level of intensity
of war. Improper management of any of the'three should cause
a commander to lose his war. Our doctrine and thoseof our

S. sister services preach this unforgivable lesson. Certainly
then, the commander responsible for fighting a war must have
delegated to him full control of all three Eunctions of war.

U In the predicted organization, the Secretary of Defense
"has such full control because below him the chain of command
is split into operations and logistics. Pull and complete
defense decision authority will rest in his office. Of course,
in wartime he can assign strategic, tactical, and logistics
forces to theater commanders and delegate correspondingL• authority and responsibility. Nonetheless this is his
authority and responsibility--the organization makes--Tim the
senior commander of the military force. His decisions in
peacetime will determine the nature, structure, and equipment
of the fighting force even more explicitly than they do now.
To him, the alliance should not appear unholy.

or iBut will it appear unholy to the military professional,
or will it not? Each of us must answer -this question: Will
complete unification of logistics, with its resulting impact
upon traditional service organization, improve or degrade

* -- our ability to defend this nation?

1-37
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_ ARMY PROCUREMENT RESEARCH

Dr. Roy L. Schooling
Director of Procurement Research

L_ Army Logistics Management Center

Because of their direct relationship, it would be im-

practical -to discuss Army Procurement Research without a

brief preliminary discussion of the Army Procurement Research

Office. It is there, in fact, that all organized procurement

research for the Department of the Army is now conducted.

During the latter part of his administration, Secretary

of Defense Clark Clifford voiced recognition of a need with-

-- in the Department of Defense for a Procurement Research

Laboratory. Prompted by this, and by the further recogni-

tion that the Army had no single activity charged with the

responsibility for seeking methods of improvirng the procure-

ment process, Lt General Woolwine, then the Army Materiel

Command's Director of Procurement and Production, initiated

action in late 1968 to establish such an activity at the

Army Logistics Management Center (ALMC), Fort Lee, Virginia.

As originally conceived, the activity was to have had a

26-man staff. Following the inevitable manpower and budget

L struggles that seem to be an inherent part of any such

endeavor, formation of a 20-man Army Procurement Research'I

.~, Office was authorized in early 1969. After having success-

fully defended against subsequent attempts to cut the origi-

nal authorization roughly in half, full staffing was finally

achieved in July 1970. To that original staff has since been

added an industrial engineer1 filling a skill requirement not

SI originally identified. (Slide 1 On)
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THE BASIC MISSIONS Of THE OFFICE AW 1 CODCT VESrARCH LEADIF TO THE

EVOLUTION OF MORE EFFECTIVE TECINIOUES FOR MILITARY PROCURMEr AND M I-

KENT MANAEENT. AND TO PROVIDE COiSULTAmT SERVICES TO ARMY PROCUIW. ACTIVITIES

WITHIN ITS AREAS OF COMPETENCE. THE RESEARCH MISSION CONSISTS PRIMARILY OF

PERPORMINC RESEARCH STUDIES ON CUtNtlf AND EMERGING PROBLEM AREAS IN ARMY

PROCLUMfT. THE ULTIMATE GOL OF MOST OF OUR t RESEARCH STUDIES IS TO FIRST

DEVELOP, AND THEN TEST, IMPROVED PROCUREMENT TECNIII(XES FOR HANDLING, TPE

PROBLEMS WE N FACE AND ANTICIPATE FOR THE FUREM . SOW STUDIES ARE COND nTEP

TO IMPROVE OUR UNDERSTANDING OF PROBLEMS SO THAT WE WILL BE IN A BETTER

POSITION TO CHOOSE OR DEVELOP THE APPROPRIATE PROCURMENT M-THoDS. THE CONSULTAPT

MISSIONS ARE TO ASSIST IN THE IMPLEMENTATION OF OUR IINOVATIONS ADOPTED BY

THE ARMY MATERIEL COMMAND AND TO AID PROCURING ACTIVITIES IN THE SOLUTION OF

PECULIAR PROBEMS ON CURRE POCUREENTS. TO ACCOMPLISH THESE MISSIONS WE

ARE STAFFED WITH A MIXTURE OF PROCUREMENT AID TEC•NICAL SPECIALISTS. EACH

MUMJO RESEARCH PROJECT IS HEADEED BY A PROJECT OFFICER, NORMLLY A PROCUREMENT

AM&LYST, WHO IS ASSISTED BY OKE OR MORE RESEARMs ANRLYSTS. 7W TALENT MIX IS

SICTATED By THE SAi Of EACH PROJECT.

(SLIf'E I AFF - SLIDE 2 ON) 1~
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THE PROCUREMENT RESEARCH OFFICE IS ORGANIZED ON T.E PREMISF THAT NEW

AND IMPROVED CONCEPTS SHMULD BE DEVELOPED BY FUNCTIONALLY EXPERIENCED PECOPLE

AND TESTED BY RIGOROUSLY TRAINED, CMANTITATIVELY ORIENTED SPECIALISTS. IN

STAFFING THE OFFICE WE HAVE ATTEMPTED TO AVAIL OURSELVES OF PEOPLE SKILLED

IN EVERY AREA LIKELY TO HAVE FAVORABLE IMPACTS ON THE SOLUTION OF PROCURFMENT

PROBLEMS. THE TEAM APPROACH IS THE PREVAILING MODE OF OPERATION. PROCURFMENT

ANALYSTS. E(ONOMISTS, AND THnSE WITH 0THFR SPECIALIZ.I SKILLS COLLARnRATE IN

AN ATTEMPT TO VIEW All FACETS OF THE PROCUREMEWr PROBLEMS ENCOUNTERED.

(SLIDE 2 OFF - SLIDE 3 ON)
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THIS BRIEF PROFILE OF THE PROFESSIONAL STAFF SHOWS ITS GENERAL

COMPLEXION. WHILE OUR ONE PRINCIPAL RECRUITING CRITERION HAS BEEN Tn

ATTRACT AND SELECT THE MOST HIMHLY SKILLED AND HIt•ILY MOTIVATED PEOPLE

OBTAINABLE. IT MAY BE DISCERNED FROM THIS PROFILE THAT WE HAVE ASSEM?4?LFI)

A GROUP OF RMARKABLY YOUNG AND WELL EDUCATED PEOPLE POSSESSING A GREAT DEPTH

AMIODIVERSITY OF EXPERIENCE.

(SLIDE 3 OFF)

THAT, IN BRIEF, IS THE ARMY'S ORGANIZATION FOR THE CON!WUCT OF PROCUREMENT

RESEARCH. NOW, JUST A FEW WORDS ABOUT HOW OUR RESEARCH PROJECTS ARE

GENERATED AND REFINED.

(SLIDE 4 ON)
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STUDY PROJECTS HAVE BEEN INITIA7ED BY (HE ý',%r1 E OF 714E ASSISIA-u

SECRETARY OF THE ARMY (19L), ARMY MATERIEL C.l*l.Nr, HFAIMIARTERS ANrD !T,

MAJOR SUBORDINATE COWAI•DS, AND THE ARMY PROCURERE#I" RESEARCW nFFICE, ITSELF.

WHILE, IN THEORY, PROJECTS COULD COKE THROUNH CHANNELS FROM TqE tlEPA•TI4F'4T OF

DEFENSE, NONE HAVE COME TO US BY THAT ROUTE. THE ARIY MATERIEL C.MPlf"lS

MAJOR SUBORDINATE COMMANDS PROVIDE MUR GREATEST POTENTIAL SOURCE OF MEAN14GVI'UL

PROCUREMENT RESEARCH STUDIES. IT IS THERE OUR PROBLEMS ARISE, THE DATA

__ ARE GENERATED, AND THE HANDS-ON EXPERIENCE EXISTS.

IN SELECTING PROJECTS FROM OUR CO*OOITY COMMANDS, WE ATTEMPT TO CONCENTRATE

OUR ENERGIES ON PROBLEMS WHICH ARE NOT ONLY REPETITIVE, BUT ARE ALSO COMMION

TO SEVERAL C)IUMIOS. WE STRIVE TO MAXIMIZE THE BENEFITS OF OUR Lli'lTlEn

RESEARCH RESOURCES BY AVOIDINA PROBLEMS PECULIAR TO A SINALE COMflAND OR

PROCUREMENT ACTIVITY.

THE INITIAL PROBLEM STATEMENTS ARE EITHER PREPARFO OR APPROVEl ft'!

L THE PROCUREMENT POLICY DIVISION OF AMC'S REOUIREMENTS AND PROCUREMENT

L DIRECTORATE, AS THE ONLY ACTIVITY AUTHORIZED TO TASK THE ARMY PROCUREMENT

RESEARCH OFFICE. THAT OFFICE THEN DIRECTS THE APRO TO DEFINE A STUDY PROJECT.

IN PROJECT DEFINITION, WE FIRST CONFIRM THE EXISTAICE OF A PROBLEM, PROPOSE
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THE DIRECTION AMD SCOPE OF THE WlRK, AND ESTIA4ATE THE TIME AND OTHER

RESOURCES REQUIRED FOR STUDY COMPLETION.

. WITH THE APPROVAL OF OUR DETAILED STUDY PLAN, THE PROJECT IS ASSIGNED

FOR FULL-SCALE RESEARCH. UPON COMPLETION OF THE RESEARCH PRO3ECT, A DRAFT

REPORT IS SUBMI1TTED FOR REVIEW AND PUBLICATION APPROVAL.

ABSTRACTS OF OUR .OCR0116 AND COMPLETED STUDIES ARE INCLUDED IN THE

AMC AND MY LOGISTICS STUDY PROGRAM CATALOG AND IN THE DEFENSE LOGISTICS

SYSTEMS INFfMATION EXCIANGE (OLSIE) ANNUAL DEFENSE LOGISTICS BIBLIOGRAPHY.

* L INITIAL DISTRIBUTION OF COMPLETED STUDY REPORTS IS MADE TO ALL DIRECTLY

INTERESTED ACTIVITIES.

(SLIDE 4 OFF - SLIDE S ON)
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THIS SLIDE REPRESENTS OUR PUBLISHED REPORTS Tn DATE. SINCE SOW OF OUR

RESEARCH PROJECTS ARE OPEN-ENDED, EACH PUBLISHED REPORT DOES NOT NECESSARILY

REPRESENT A COMPLETED PROJECT. NOT SHOWN HERE ARE THREE ADDITIONAL REPORTS

AWAITING AMC PUBLICATION APPROVAL, TWO UNDERGOING INTERNAL REVIEW PRIOR

TO SUBMISSION TO AMC, AND ANOTHER TWO NEARING COMPLETION OF INITIAL DRAFTS.

(SLIDE 5 OFF - SLIDE 6 ON)
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THIS SLIDE DEPICTS OUR CURRENT FISCAL YEAR STUDY PROGRAM. TO PROVIDE

YOU WITH SOME INSIGHT TO OUR RESEARCH EFF:NTS, I HAVE SELECTED FOUR OF

THESE PROJECTS FOR FURTHER DISCUSSION: COST GROWTH, SHOULD COST, CONTRACTOR

PERFOIUWNCE EVALUATION, AND PROPOSAL EVALUATION.

(SLIDE 6 OFF - SLIDE 7 ON)
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LET US FIRST ADDRESS OUR COST GROWTH STUDY. ALL OF YOU ARE AWARE OF

THE SIGNIFICANCE OF CONTRACT COST GROMTH IN OUR PROCUREMENT PROGRAM. WE

HAVE AN OPEN-ENIED RES.ARCH PROJFCT STUDYINA TPE FACTflR CAUSING COST GMMTH

AND ATTEMPTING TO FIND WAYS OF CONTROLLING THESE FACTORS. SO FAR, WE HAVE

PUBLISHED TWO REPORTS AND ARE ABOUT TO RELEASE A THIRD. IN THE FIRST TWO

REPORTS, WE EXAINED SOWE OF THE MAJOR AREAS AM CAUSES OF COST GROWTH. IN

OUR NEXT REPORT, WE HOPE TO ESTABLISH NOW PRECISELY TIE REASONS BEHIND

CONTROLLABLE COST GROMTH AND POINT THE WAY TO BRINGING IT UNDER CONTROL.

(SLIDE 7 OFF - SLIDE 8 ON)
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HERE WE SEE THE DEFINITIONS USED IN THE STUDY. THEY CONFORM TO

SECRETARY PACKARD'S DEFINITIONS. (NE OF THE FIRST THINGS WE SOUGHT TO

DETERMINE WAS HOW LARGE COST OVERRUN WAS AS AN INCREMENT OF COST GROWTH.

IN OUR STATISTICAL ANALYSIS OF 740 MAJOR CONTRACTS, WE FOUND THIS INCREMENT

TO BE RELATIVELY SMALL.

(SLIDE 8 OFF - SLIDE 9 ON)
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AS MAY BE SEEN, 93% OF TOTAL COST GR" WAS ATTRIPIITARLE TO CAUSES

OTHER THAN COST OVERRUN. ON OUR SUBSEOUENT SAMPLES OVERRUN COMPRISED EVEN

LESS OF THE TOTAL.

SOME ADDITIONAL FINDINGS OF OUR INITIAL COST GROWTH RESEARCH ARE SHOMN

ON THE NEXT TWO SLIDES.

(SLIDE 9 OFF - SLIDE 10 ON)
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THE PIFFERENCES ALLUDED TO HERE WERE FOUN' TO BE STATISTICALLY SIN'NIFICANT

¶*i•!F THE AVERAGES FOR THE KINrS OF CONTRACTS CITED WERE SiIBJFCTEI) TO A

PATTERY OF SIGNIFICANCE TESTS.

(SLIDE 10 OFF - SLIDE 11 ON)
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AN EXAMPLE OF ONE OF THE MANY CP•PARISONS MADE IN THE FIRST COST GROMeT4 WI

REPORT IS SHOWN HERE. TE RESULTS ARE WHAT MOST OF US MtOULD EXPECT, BUT

IT WAS FELT NECESSARY TO DEMONSTRATE THIS. ESPECIALLY BEFORE PROCEEDING TO

A SEARCH FOR CAUSES.

(SLIDE 11 OFF)
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THE MM RECENTLY COMPLETED PART OF OUR COST GROWTH WORK DEALS WITH THE

* ASSESSMENT OF THE EFFECTS OF CONTRACT DURATION, DOLLAR SIZE, INFLATION

AND TECHUOL09Y LEVEL ONl COST GMO"T.

.WE HAVE FOUND THAT ALL THESE FACTORS EXERT A SIGNIFICANT INFLUENCE ON

COST GROWTH, THOUGH NOT ALL IN EITHER THE SAWE DEGREE OR DIRECTION. FOR EXAMPLE,

WE HAVE BEEN ABLE TO ESTAaLIS&I THAT W4HILE COST GROWTH IS INFLUENCED POSITIVELY

BY CONTRACT DURATION, THE RATE OF GROWTH GOES DOWN AS CONTRACT SIZE INCREASES.

WE ALSO FOUND THAT, WHILE INFLATION DOES CAUSE A CONTRACT TO GROW, ITS

EFFECT HAS BEEN NO GREATER THAN ON THE ECONOMY IN GENERAL.

OUR CURRENT RESEARCH EFFORT IN COST GROWTH INVOLVES AN ATTEMPT TO FIND

THE KINDS OF, AND REASONS FOR, CONTRACT M4ODIFICATIONS WIHICH CONTRIBIITE TO THE

93+% OF COST GROWTH NOT ATTRIRUTABLE TO OVERRUN. WE HAVE CAREFULLY EXAMINED

ABOUT 300 HAMO ARMY CONTRCTS IN THIS ANALYSIS. WHILE THE STUDY IS NOT YET

COMPLETE, WE HOPE THAT THIS RESEARCH EFFORT WILL 00 TWO THTNr-S: FIRST,

IDENTIFY THAT PART OF COST GROWTH BEYOND PROCUREMENT !•ANAGEMIENT CONTROL -

INFLATION, OUANTITY INCREASES, ETC. THEREBY IMPROVTNG CREDIBILITY AND APfING

IN THE ISOLATION OF PROBLEM AREAS AND SECOND, IflENTIFY THE KINDS OF

ho w.

.,



MODIFICATIONS CAUSING GROWTH SO THAT WE CAN BETTER ANTICIPATE, ASSESS, AND

CONTROL THEIR IMPACT.
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ONE OF OUR REST-KNOWN PROJECTS IS THE "SHOULD COST CENTER." THIS I-S

A COMBINATION RESEARCH-CONSULTAKT-OPERATIONAL SUPPORT PROJECT. OVERALL,

-THE PROJECT REOUIRES:

FIRST - CONDUCTING RESEARCH STUDIES ON THE USE AND EXPANSION OF SHOULO COST

TECHNIOUES.

SECOND - PROVIDING CONSULTANT SERVICES ON AN *AS REQUIRED" BASIS TO ASSIST

FIELD TEAMS IN PLANNINR THEIR ANALYSES AND IN COPING WITH SPECIFIC PROPLEMS

WHIlCH ARISE DURING THEIR STUDIES.

THIRD - SERVING, AS A GENERAL FOCAL POINT ON ALL MATTERS CONCERNING SHOULD

COST WITH SPECIAL ATTENTION DIRECTED TOWARDS REVIEWING REPORTS ON COMPLETED

STUDIES AND ON MAINTAINING AN "OPEN LINE" WITH THE OTHER SERVICES REGARDING

THEIR SHOULD COST EFFORTS, SO AS TO ACHIEVE THE FULL BENEFIT OF "LESSONS

LEARNED."

FOURTH - MAINTAINING THE SHOULD COST ANALYSIS GUIDE TO ,EEP IT CURRENT

AND REFLECT THE .KNOLEDGE GAINED FROM SHOULD COST STUDIES CONDUCTED TO DATE.

FIFTH - MAINTAINING A BIBLIOGRAPI1Y AND LIBRARY OF REFERENCE MATERIAI 'OR

"- USE BY SHOULD COST TEAMS, SHOULD COST COORDINATORS AND TRAINTING T"RSMNEL ANn



SIXTH - ASSISTING THE ARMY LOGISTICS MAKNGMNT CENTER IN CONDUCTING

SHJ•U. COST TRAINING WORKSHOPS.

(SLIDE 12 ON) .
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.-*E('CV :: -HOIli D COST-FELATED RESEARCht EFFORTS HAVE INCLUDFI STUDIES

Y," FEA1 IILITY OF APPLYING SHOULD COST TO R&D PROCUREMENTS, THE

CC t".tTU:TA* SRUCT;,RING OF '4,NAGEMENT IMPROVEMENT PROGRAMS TO OVERCOME

ING INEFFICIENT AND UNECONOMICAL CONTRACTOR PRACTICES, THE SIZE AND

C, ":'..ITICN OF SHOULD COST fEAMS, AND THE SELECTION, MOTIVATION AND

TIG ',. S11.'-11 COST TEAM MEMBERS. ADDITIONALLY, WE HAVE ISSUFD A

9114-t' 17 't "-ORT CN "LESSONS LEARNED," REVISED THE SHOULD COST ANALYSIS

GI! r,: - AMt-HLIT 715-7) AND DEVELOPED A RIRLIOGRAPHY OF SHOULD COST

RFE- .:;,.- ATERIAL.

(SLIDE 13 ON)
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OUR CONSULTING EFFORTS HAVE BEEN PRIMARILY ASSOCIATED WITH ASSISTING IN

THE PLANNING PHASE OF INDIVIDUAL SHOULD COST STUDIES ANn IN EVALUATING

CONTRACTOR'S USAGE OF COMPUTERS AN) RELATED ADP EOUIPMENT. ONE OF OUR

STAFF IS, HOWEVER, CURRENTLY PROVIDING FULL-TIME CONSULTANT SERVICES TO A

TEAM EFFORT. WE EXPECT TO BE PROVIDING INCREASINGL' MORE ASSISTANCE IN THE

DEVELOPMENT AND CONTRACTUAL STRUCTURING OF MANAG1ENT IMPROVEMENT PROGRAMS.

BECAUSE IMPLEMENTATION OF MANAGEMENT IMPROVEMENT PRMRA14S MUST BE

TAILORED TO THE SPECIFIC CONTRACTUAL SITUATIONS AND CONTRACTOR'S OPERATIONS,

OUR FARTICIPATION IN THIS AREA MAY BE CONSIDERED A FORM OF OPERATIONAL SUPPORT.

WE HAVE ALSO PROVIDED OPERATIONAL SUPPORT THROIGH OUR PERIODIC VISITS TO SHOULD

COST COORDINATORS AT THE COfNODITY COMNANDS AND OUR S•PPORT OF THE SHOULD COST

WORKSHOP. IN THE EDUCATIONAL AREA, WE HAVE ALSO CO1PILED A LISTING OF

REFERENCE KATERIALS ON SHOULD COST FOR DISSEMINATION TO STUDENTS ATTENDING

THE SENIOR SERVICE SCHOS.

(SLIDE 14 ON)
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SLIDE 15 STATES THE MAJOR AREAS COVERED BY OUR STUDY

OF THE CONTRACTOR PERFORMANCE EVALUATION PROGRAM. THE STUDY

WAS UNDERTAKEN IN RESPONSE TO A REQUEST FROM THE OFFICE OF THE

ASSISTANT SECRETARY OF THE ARMY (ML). AS WE ALL KNOW, THE

MAJOR PORTION OF THE DOD CPE PROGRAM HAS BEEN DISCONTINUED.

THE ONLY REMAINING PORTION OF THE PROGRAM IS THAT COVERING

SMALL DEVELOPMENT CONTRACTS EVALUATED ON DD FORM 1683. AGAIN,

THE PROGRAMS FOR MAJOR DEVELOPMENT CONTRACTS AND FOR SUPPLY

CONTRACTS HAVE BEEN CANCELLED.

pit Now
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SLIDE 16 INDICATES OUR STUDY APPROACH. OUR EMPHASIS

IS DIRECTED TOWARD INTERVIEWS, SINCE WE FEEL THAT TALKING WITH

INFORMED PEOPLE, ESPECIALLY THOSE IN THE FIELD, WILL GIVE US

THE TRUEST PICTURE OF THE PROBLEM. WE ARE IN THE MIDST OF THE

DATA ANALYSIS STAGE. WE PLAN TO COMPLETE OUR DRAFT REPORT

DURING THIS QUARTER.
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ALTHOUGH WE ARE NOT FINISHED ANALYZING THE DATA, WE DO HAVE A FEW

PRELIMINARY FINDINGS.

1. IN GENERAL, THE CPE DATA DOES NOT LEND ITSELF READILY TO THE

STUDYING OF COST GROWTH. THE DATA IS NOT SUFFICIENTLY DETAILED: IT IS PRETTY

P4JCH OUTDATED: MUCH OF IT IS CLASSIFIED.

2. THE IMPACT OF THE PROGRAM'S CANCELLATION IS VERY SLIGHT. CPE DATA

HAS NOT BEEN USED TO ANY GREAT EXTENT IN THE ARMY'S FORMAL SOURCE SELECTION

PROCESS (WE HAVE HAD LESS THAN A DOZEN SUCH ACTIONS IN THE LAST 4 YEARS):

THERE WAS LITTLE, IF ANY, USE MADE OF CPE DATA IN THE DETERMINATION OF A

CONTRACTOR'S RESPONSIBILITY (THE PCO USUALLY RELIFD ON DATA OTHER THAN THAT

CONTAINED IN THE CPE DATA BANK) AND THE RE-NEGOTIATION BOARD RARELY FOUND

CPE DATA OF VALUE FOR RE-NEGOTIATION PURPOSES. 7

3. MlETHODS CURRENTLY EMPLOYED BY THE ARMiY'S COMMODITY COPHAIMS APPEAR

GENERALLY ADEDUATE FOR DETERMINING CONTRACTOR'S RESPONSIBILITY.

-" SEE SLIDE #17
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ONE OF OMR NEWEST RESEARCH PROJECTS IS ON PRPSAL EVALUATION METHODS.

THE EVALUAT[ON OF CONTRACTOR PROPOSALS IN NEGOTIATED PROCUREMENTS RANGES FROM

RELATIVELY SIMPLE COMPETITIVE PRICE ANALYSES TO HIAHLY COMPLEX SOURCE

SELECTION PROCEDURES. FOR THOSE PROCUREMENTS FOR WHICH THE AWARD DECISION

IS TO BE MADE SOLELY ON T14E BASIS OF PRICE COMPETITION BETWEEN RESPONSIBLE$

RESPONSIVE CONTRACTORS, FULLY DEVELOPED SPECIFICATIONS AND THE PRUDENT

"APPLICATION OF ASPR PRICE ANALYSIS TECHNIOUES ARE NORMALLY SUFFICIENT TO

ASSURE AWARD TO THE CONTRACTOR WHOSE PROPOSAL BEST MEETS THE MINIMU" NEEDS

OF THE GOVERNMENT. FOR THOSE FEW PROCUREMENTS OUALIFYING FOR FORMAL SOURCE

SELECTION PROCEDURES, THF COMPREHENSIVE ACTIONS REDUIRED SHOULD NORMALLY

ASSURE AN AWARD TO THE CONTrPACTOR WHOSE PROPOSAL BEST MEETS THE NEEDS OF THE

GOVERNMENT. BETWEEN THESE EXTRFPES, THERE ARE PROCUREMENT SITUJATIONS WHICH CANNT

BE DETERMINED ON THE BASIS OF PRICE ALONE. BUT AT THE SAME TIME DO NOT MUALIFY

FOR FORMAL SOURCE SELECTION TRFATMENT. THERE DOES NOT EXIST A UNIFORM BODY

OF POLICY, GUIDANCE. OR METHODOLOGY FOR USE BY THE ARMY COMMODITY COW'DS

IN HANDLING PROCUREMENTS FOR THESE MID-RANGE SITUATIONS. IT IS TO THIS SET

OF PROCUREMENTS, WHERE AWARD IS TO BE MADE ON THE BASIS OF MULTIPLE EVALUATION



FACTORS, WITHOUT FORMAL S'XURCE SEI.ECTTC!.o TH ., T[;. s;:S IS '

WE HAVE COMPLETED THE PROJECT r,lFINITION PHASE OF THIS RFSrt'.'.

PPOJF(T, ANfM WILL COMWNCE FULL--rr.L'."" ,",4,•LAPl: ,I .i't) MviDli t"L•-FLnP-

MENT AND DATA COLLECTION, AS SOON AS RFSE,'.P"Ck.H,;S BECOME AV.TLAPL- FR,.,M

OTHER PROJECTS. THE INITIAL flJECTI•-. 0.' "1'E STUDY ARE S'HOIIN Oi. rft!" NEXT

SLIDE.

(SEE SL!-)--. ;')
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WE HOPE THAT THE RESEARCH AA0) DEVELOPMENT EFFOST WILL ENABLE US TO:

FIRST - ASSESS PROPOSAL EVALUATION TECHNIOUES CURRENTLY IN USE ANn

LDETEMUINE THEIR APPLICABILITY TO THE KINDS OF PROCURDIENTS BEING STUDIED IIFPF.

SECOND - DEVELOP PROCEDURES FOR CONSTRUCTING EVALUATION FACTORS AND

CRITERIA WHICH ARE PERTINENT. CREDIBLE, ECONOMICAL, SIMPLE, AND VERIFIABLE.

THIRD - nEVEL.P MIJTfWSCE FOR THE_ tMNWIUCT OF EVALUATIONS, ?ICLUDfI4;

ORGANIZATION, MUrCTIONS, RESOURCES, AND TIME.

FOURTH - DEVELOP METHODS OF RELATING, THE EVALUATION PROCESS TO AWARD,

INCLUDING REOUIIREENTS FOR CLOSE CORRESPONDENCE BETWEEN THE EVALUATION CRITERIA

AND THE RFP I AND

- FIFTH - DETERMINE THE RANAE OF APPLICATION OF EXISTING AND DEVELOPFD

METHODOLOGIES TO VARIOUS PROCUREMENT SITUATIONS WITHIN THE SET DEFINED IN

THE STATEMENT OF THE PROBLEM ABOVE.

(SEE SLIDE #19)
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AS YOU ARE AMARE. I HAVE BEEN DISCSSING, AW P ROCUREfEfNT PESrAPM

PROJ.ECTS. IT MUIST BE EVIPENT, HOWEVER, THAT MANY OF THE OROMLEM ARFA.

WE HAVE ADDRESSED AND ARE NOW ADDRESSING ARE CERTAINLY NOT PECULJAR TO

THE DEPARTMENT OF THE AR4Y.

OUR STUDIES HAVE, IN FACT. ALREADY TAKEN US INEVITABLY INTO AIR FORCE

* AND NAVY ACTIVITIES ON NUMEROUS OCCASIONS. WE HOPE TO CONTINfUE EFklOYING THE

SANE WARM WELCOMES FROM OUR SISTER SERVICES WE HAVE BEEN ACCOROED 73 THF VAST.

IN RETURN . WE WILL CONTINUE TO FREELY DIVULGE THE RESULTS OF OUR IN.'ESTI, 1Al,',NS.

AT THE RISK OF SOUNDItf• TRITE, THERE ARE P.FNTY OF PROW(.UREMFNT PR('j'g't

TO GO AROUN. WE CAN ILL-AFFOIRD THE LUXURY OF DUPLICATING THE PROBLEM-

SOLVING EFFORTS OF OTHERS. ONE WAY TO AVOID SUCH DUPLICATION IS r-'R EACH

SERVICE TO BE MADE, AND KEPT. AWARE OF THE OTHERS' ACTIVITIES. THIS MEEl! •I

PROMISES TO BE A GREAT STRIDE IN THAT DIRECTION. I LOOK FORWARD TO HEARING

FROM THE ARMY'S COUNTERPARTS. THANK YTU.

, i i I I I I I



TOPIC: NAVY PROCUREMENT RESEARCH

PC MELVIN S. KLINE

Dr. Melvin B. Kline is a member of the faculty
of the Naval Post Graduate School, Monterey,
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of Operations Research and Administrative
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.and the University of California at Los Angeles
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RESEARCH Ill PROCUREMENT IND PROCUREMEHT EDU'CAT!"Ji.

AT THE NAVAL POSTGRqADUATE SCHOOL

Melvin B. Kline
Professor of Management

Department ol Operaticns Researech
and Administrative Sciences

I am pleased to have been invited to participate in

this symposium and to describe to you some of the research

which is going on at the Naval Postgraduate School with re-

spect to procurement and related areas. The research which

we take on is limited to long-time as opposed to crisis or

firedrill research. We do not undertake specific day-to-day

operating problems. The research effort arises from discus-

sions held with various Navy activities during which these

activities suggest certain areas of interest in which they

would like to have a long-term research solution. Menbers

of our faculty also initiate discussions and proposals to

prospective sponsors based on ideas generated by them in

their areas of interest.

Procurement research at the Naval Postgraduate Scheci

is, at this stage of development, primarily explorator,- :-n

nature. Faculty and student work in this area support. °

some extent, the instruction in related subjects. Pub!ii--

service contributions are also taking place through facu]::+

involvement in current procurement inouiries. For examplo,

we have actively participated in support of the Corqres;:cmaT

Corimission on Government Procurement. Two members of ',zv



faculty are part-time members of two of the commission's

study groups--Cost and Pricing and Major System Acquisition.

Specific problems of interest to the commission have been

explored by students in term papers under faculty supervi- -

sion.

Such papers are of help to the student to deepen his

understanding of selected procurement problems, policies,

and techniques. They are, on a selected basis, passed on to

the study groups of the commission as background studies.

Conversely, the experience with the commission is useful to

enrich the courses at the Naval Postgraduate School (even

though no specific materials are released by the commission

at this time).

Among the papers which have been prepared are the

following:

1. A "Should Cost" Concept for Procurement
of RSD.

2. Requirements Contracting as an Improved
Method of Handling Small Volume Purchases.

3. Planning Strategy for Contract Negotiation.

Some case material development is taking place to test

and refine defense industry procurement cases used for instr-

uctional purposes at the Naval Postgraduate School. Some of

these case materials are listed with the Intercollegiate

SCase Clearing House at Harvard University. At this point,

the listing for this year includes a three-part procurement

case, and one inventory management case.

i .._
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The first of these is titled "The Silver Wing Aircraft

Company." Part A concerns planning for follow-on procure-

ment; Part B concerns planning and coordination of in-plant

activities associated with the follow-on procurement; and

Part C is concerned with materials cost analysis. Tht- ýýe,:onzl

case, Quality Fabricators, deals with the inventory manage-

ment problem.

Several additional cases are under development. One of

these, Monarch Manufacturing Company, is in final editing

and deals with negotiation strategy - analysis of existing

leverage factors. The others under development, presently

untitled, deal with runway extension at an airfield - a case

in construction procurement, and maintenance and repair versus

replacement decisions.

Another effort at the Naval Postgraduate School is consul-

tation for various Naval activities in areas related tc 7r3-

curement and acquisition management. One of these involvub

analysis of how the program management offNicec of th~- Navy

and other DOD components are organized. Specificall,¢, Juring

the past year the Navy has designated two project o14iQ.s

within Navy laboratories. We are currently assisting cr..- if

these laboratories with respect to how they should o-ga;:

their project management office, and in varticular with r, -

gard to the carrying out of the procurement function.
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Recent developments, such as the issuance of Defense

Procurement Circulars 94 and 96 and the recommendations

of the Industry Advisory Council (Fox Report) concerning

profit computation and payment frequency, stand to improve -

the equity of profit measures by incorporating a weighting

factor for return on capital investment. The whole gamut

of considerations, such as escalation recovery, subcontractor

payment, financial risk assessments, must be weighed and

balanced against the new profit guidelines. The application

of these factors further complicates the tasks of the pro-

ject manager and contracting officer.

Under faculty supervision, several students are perform-

ing thesis research in the area of contr'act financing. In

particular, their research will concern the financial impact

of the interrelationships of progress payments, escalation,

and return on capital investment as it applies to the defense

shipbuilding industry. In the area of progress payments,

they are investigating the applicability of an Air Force

developed contract financing model to shipbuilding in con-

junction with the Office of the Comptroller-Navy. In the

area of return on investment, they are looking into the appli-

cation of the work cf Colonel Bruce Benefield from OASD (ISL).

In the area of escalation, they are reviewing the most recent ,

ASPR subcommittee study on escalation and how the shipbuilding

escalation provision will relate to progress payments and "

return on investment.



In a related area coi reseai,.h, &. met.

is conducting a cost-benefit audit of a new iivvent.r-

trol system recently introduced at one of • Na.h h,4 :

Rework Facilities. This audit is interndeu -- mesare

whether introduction of the new system im I esul t in i h-

creased benefits, decreased costs, or a C"mbinatiorn cf L .

If the result is successful, the new systea' will - imple-

mented at the other Naval Air Rework Facilities.

Another one of our faculty is engage' iii re.;earch Ov

develop mathematical functions relating .Ln~strial enginee:-

ing methods of cost estimation (productiorL function) to tLe-

accounting method of cost- estimation (cos- .'anction).

Another activity at the Naval Postgra,•.3e School, re-

lated to procurement, which I would like tr describe to yc

is our recently instituted Systems Acquisitin Management

curriculum. The objective of this curriczilum is to .•av~idt

selected Naval officers with an advanced education in the

fundamental concepts, methodology, and analytical %ectr~inues

required for the life-cycle management o'd the plar. i.ig aie

acquisition of defense systems. The students enroil in a

six-quarter curriculum leading to the degree of Master of

Science in Management, with a specialty in Systems Acquisi-

tion.

In addition to the typical management and related

courses, the curriculum is system life cycle oriented. It

emphasizes the "real world" through the use of case studies,



problem-sovling exercises, and seminars presented by experi-

enced project managers and project management personnel from

government and industry. The courses in the curriculum are

integrated in the last three quarters through the use of a

group thesis in which the students participate in a simulated

project environment, solving a systems acquisition problem

starting from conceptual studies and proceeding through sys-

temr definition, development, and into production.

To assist us in bringing the real world into the class-

room, a cooperative arrangement has been made with the Naval

Material Command for an interchange of project personnel and

our faculty. Currently, a contracting officer from the Naval

Ship Systems Command is spending a year at the Postgraduate

School and one of our faculty is about to spend six months in

Washington, part of the time in a project office.

As part of this curriculum, the contracting officer on

leave from NAVSHIPS has developed a new two-quarter sequence

in procurement. The first course deals with procurement plan-

ning and negotiation, and the second one covers contract

administration. He is currently teaching., on a pilot basis,

the first course and will teach the second course next quarter.

I would like to tell you about an interesting new develop-

ment currently going on in the first procurement course. The

instructor has made an arrangement with one of the Navy's

contractors to have them respond to an ERp with a proposal

and then to conduct a mock negotiation. The students in the

):9:



class have been organized as a projt,., -,ffic- ..ith each

student playing different roles, sometimnes more than one.

- For example, one of the students has been designaced zz

the project manager, another as the contracting officer,

another as technical director, and still another as logis-

tics manager, and so on. Other roles called in at times

include the Chief of Naval Material, the Chief of Naval

Operations, one of the Naval Systems Commanders, and the

OPNAV Program Coordinator. The students started out with a

General Operational Requirement (GOR) and a Specific Opera-

tional Requirement (SOR). They developed and examined a

number of laternative proposed approaches and prepared a

Technical Development Plan (TDP), and an Advanced Procure-

ment Plan (APP). They held role-playing conferences with

•__ submission of these documents to appropriate levels for

approval, including the preparation of a Request for Auth-

orization to Negotiate (RAN) and a Determination an. Find-

ings (D&F). They prepared a Development Concept Paper (DCP)

and held a DSARC meeting with faculty members playing the

various DOD roles.

The students are currently preparing the RFP for sub-

mission to the contractor. The contractor will respond to

"the RFP by suitably modifying an old proposal for a similaE

system. Then the negotiation will be conducted. I can report

to you that the students are highly moti"ated and are putting

in a significant number of hours on this game which is carried

on in addition to the regular course lectures.



We hope to be able to continue this role-playing exer-

• next quarter during the contract administration phase

isa ,ioch problems such as engineering change proposals,

changes in requirements, schedule delays, and other per-

turling forces will come into play.

We are currently adapting the Defense Management Simu-

ldtion exercise used at the Industrial College of the Armed

Forces to our computer and hope to make use of it next

upar:er. We are also beginning to adapt the System X

exercise used by the Defense Systems Management School at

For Belvoir for use as the first of the group thesis prob-

lemrn. Systen X contains 30 individual life-cycle oriented

extrcises, approximately half of which use the computer.

We hope to modify and embellish it with additional detail

since we have more time in our curriculum to do so. For

example, we shall investigate the possibility of expanding

the System X exercise by the inclusion of the procurement

exercise we are currently doing.

The Naval Ship Systems Command is currently experiment-

ing with a ship acquisition management simulation model.

This model traces the events which occur during ship construc-

:ion in a shipyard. These are structured into a critical

path network. The effect on ship construction schedule and

the •ezultant cost of varying certain events in time or

*: :•: .an Le preticted including sensitivity analysis.

C)I



This model is currently being tested on two (-U th.v new ship

construction programs. We hope to be able I, use thi.

model as an instruction tool in the Systems Acquiziticn

Management curriculum.

In summary, as I indicated at the beginning of this

paper, our procurement research efforts are at an early

stage. All of the above mentioned items have been started

during the past year. We hope to be able to report further

progress and results of our research at ..ome later sympos.;uj.

SA- ('r



TOPIC: AIR FORCE PROCUREMENT FECEARCH

MAJOR PAVZP N. BURT, USAF

Major David N. Burt is an Assistant Professor of
Logistics Management assigned to the Graduate Educa-
tion Division of the Schcol of Systems and Logistics,
Air Force Institute of Technology (ATI22. At AFIT,
he is Course Director of the Procurement and Acvqu:i-
tion Management Course in the Graduate Logistics
Management Program.

Major Burt received his education from the University
of Colorado (B.A., Economics--cum lauae), the
University of Michigan (M.S., Industrial Administra-
tion), and Stanford University (Ph.D.). He has had
eight years experience in government procurement
from base to major command level. Two of his
recently published articles are "Effect of the Num-
ber of Competitors on Cost" in The Journal of Pur-
chasing and "How to Select anci Compensate Your Nex:
ar•fi• ect-Engineer" in the Michi&an Business Review.
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PROCUREMENT AND ACfU..ITTON RESEARCH

BY THE AIFR ORCE INSTIThirE OF TFCHNOLOGY

David N. Burt, M.,ior, USAF
* Assistant Professor of Logistics Management
* __ School of Systems aaid Lagistics

Our review of procurement and acquisitioni research con-

ducted by the Air Force Inst-itute of Technology ý'ill be in

three parts: (1) faculty research, (2) thesis research,

and (3) term papers.

Faculty Research

Several members of the AFIT faculty have accomplished

their doctoral research in the area of prc~curement or acqui-

sition. Here are three recent efforts:

1. Lt Colonel David Belden analyzed how well cost
incentives worked across the broad spectrum of
governmsnt contractors in his Ph.D. dissertation
entitled: Defense Procurement Outcom~es in the
Incentive Cont•cti Envirnment, StanFord
University, 1963.

2. MaHjor Anthony F. Czajkowski develoied a tech-
nique for selecting system and subsystem reliabil-
ity and maintainability design goals in his
dissertation, Reliability and Maintainability
Analysis) University of Southern Cali~fornia, 1971.

3. Major David N. Burt analyzed the likely impar:t
on cost, time and quality of altei-native approaches
to purchasing building construction in his disserta-
tion, An Analysis of Alternative Methods of Purchas-
ing Building Construction, Stanford University, 1971.

Thesis Research

At AFIT we have ti.o re.ident programs which place emphasis

on procurement and acquisition manar~emenz at the masters level:
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Lfhl Systams Management program within the School of Engi-

rneering and the Logistics Management program of the School

of Systems and Logistics.

The following masters degree theses were completed by

students in the Systems Management program:

1. An Examination of Recent Defense Coatract Outcomes
in the Incentive Environment. This thesis examines the
actual contract outcomes of nearly 3,000 recent Air
Force, Army, and Navy CPrF, CPIF, and FPI contracts.
it concentrates on an examination of the results of
using cost sharing provisions. The overall conclu-
sion is that, in general, contractual incentives have
not motivated contractors toward achieving increased
accntrol of their resources.

2 The Weapon System Acquisition Process: Systems
EngineerinMg Technical Uncertainty and Development

LStrateg. This thesis offers a model of how to select -
develooment strategies and establish system life cycle
boundaries. it concentrates on the relationships
between systems engineering, identification of tech-
nical uncertainty, risk assessment and formulation of
the strategy to reduce the technical uncertainties.

3. Role Definition in the Decision-Makina Process of
'4eaeon System Acquisition. The paper examines the role
definition3 in the various government groups involved.
:t observes that confusion exists as to the decision
level within the organizations concerned, especially
in the SPO, where decision-making authority is not
commensurate with responsibility. It concludes that
cost over-runs can be lessened by improving the role -
definition.

4. History and Analysis of the C-5A Progam: An
Application of the Total Package Frocurement Concept.
This work traces the development of the total package
procurement concept and analyzes its application in
the C-5A program. Using information from both written
so:rces and interviews within the SPO, the study con-
.ludes that most of the problems of the C-SA program
were niot attributable to the total package procurement
conceat.
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S. A Study ~ ofThr:ý*Ittr.4-acing: A Case D~escriptionand nas:s oTi We Ar17YJ-a-- -nterfc:e. This re-
port gives a general :zctgriund in tie area of inter.-
,acing, including the typ.esF and areas, of Irsterfacing,
and the types of problems encoutsred. The use of 3
case study of the iLnt'-rfacc. -,.. t he AGM 69A uir-3
the FrB-liA is made tv illotratu pr',iWoms end Ca u-
tions for improvement of irnterface between component.
of weapons systems.

6. The Use of £scalation Clausez ,c Ikal With Abnoril
Fluctuations in the Economy. This paper invest gates
the current contract provisions (ebcalation clauses)
for adjusting contract price and analyzes the various
elements that should be considered and contained in
them. A review of the clause used in the C-5A program
is presented. It is concluded that present escalation
agreements are inadequate and guidelines are suggested
for construction of improved clauses.

7. Application of Progress Curves to Ballistic Missi•e
Production Costs. This paper studies the curves ia
their various forms and illustrates tne limitations of
available data. Other considerations covered include
possible alternative models, statistical limitations,
locations of lot mid-points and the effects of engi-
neering changes.

8. The Role of the Air Force Plant Representative
Office in the Weapon System Acquisition Process. Thistreatise is concerned with the AYPRO's role in its

relationships with the SPO. It concludes that most
SPO personnel do not have a working understanding of
the AFPRO role and are reluctant to delegate res-onsi-
bility to the AFPRO. The paper also examines the
distinct and the overlapping functions of both offices.

9. A Comparative Analysis of Systems Management Con-
cepts Applied by Aerospace Companies to Their Commercial
and Militar-y Program. An investigaticn was made as to
how the contractors are applying these concepts to both
military and civilian programs. It was concluded that
the aerospace industry is adopting a systems management
approach to large con'mercial programs as we.1 as mili-
tary projects.

10. A Cost Function Based on Learning Theory. This
paper attempts to integrate learning thcory and economic
theory. It uses an econoric model and fornulates a
cost function with costs o. production as a function of
total volume of output and length of the ti- horizo2.
of production. A calculus and a dynaric prcg-amming
approach are used. Bith approaches look upon time
first as a discrete and then as a continuous variaDle.



11. An Analysis of First Unit Labor Costs for Fixed-
Wing Aircraft. This paper examines the parameters for
seven aircraft to find a method for estimating. Non-
linear functions of weight and time were valid for
estimates within 4% of actual values observed.

12. A Dual Industry Analysis to Give Perspective to
Aerospace Defense Industry Profits. This paper
examines and describes the operating environment of
the Aerospace Defense Industry. It considers the
aggregate industry profit levels achieved within this
particular environment. To give added perspective to
the study, a parallel examination of the public utility
industry is accomplished.

Within the Graduate Logistics program we have two levels

of procurement and acquisition research: theses and term

papers.

Recently completed theses include:

1. An Analysis of the Relationships Between Individual
Traits and Job Performance of Air .Force Procurement
Officers Assigned to the Aeronautical Systems Division.
The authors ask: Is it possible to estimate the future
performance of an individual on the basis of available
information at the time of selection? The researchers
developed their own rating systems to avoid problems
with the halo effect present in effectiveness ratings.
As a result of this effort, it was determined that
relationships between an officer's performance and
certain items of his biographical data such as type of
degree, undergraduate major field of study, etc., can
be statistically significant. The result of this
effort indicate that a longetudinal study of personnel
entering the procurement field has the potential of
identifying performance predictors.

2. A Comparative Study of the Functional Relationship
Between the Air Force Plant Representative Office and
the System Program Office in Defense System Acquisition.
The authors found that several steps have been taken to
improve the understanding and coordination of interre-
lated System Program Office (SPO) - Air Force Plant
Representative Office (AFPRO) functions, but significant
problems still exist. Conclusions; (1) In general, the
SPO-AFPRO functional relationship is sufficiently de-
fined for successful program operations. (2) The
memorandum of agreement should be an evolutionary
document with chapters being added as the Program pro-
gresses. (3) Face-to-face contact between SPO and AFPRO
functional counterparts is a definite prerequisite to
effective program progression. (4) The SPO-AFPRO co-
location principle warrants further research and evaluation.
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3. The Economics ot Managing Specia. o101 6:4 iCA

Special Test Equipment. Thz decision on when to
dispose of srecial tooling and siecidl test squ;'p-
sment obtained in conjunction with production ot a
defense system influences the net proceed,_ f,.;
disposal and the cost of managing the tooling and
equipment. If we dispose on completion of the
production, we receive approximately 10% of the
acquisition cost of the items. However, we run the
risk that we will have to pay for new equipment
when we order spare and replacement material for
the defense system and its subsystems. The authors
obtained prices on material and ecuipment purchased
for the F-:O1 and F-105 on a dual bid basis. Under
this procedure, suppliers were requested to offer
two prices for each item: One with GF tooling and
test equipment and one without gover'nment furnished
tooling and test equipment. The results showed a
significant savings with GF tooling and teýt eauip-
ment. The authors then developed a model to allow
the managers of tooling and test equipment to deter-
mine when to dispose of these items.

At the present, we have ten theses efforts in progress in

-the procurement and acquisition area:

1. Integrated Logistics Support Planning During the
Conceptual Phase of the Air Force System Acquisition
Process - The Interrelationship Between the Logistician
and the Feasibli7ty Study Contractor.

2. Inspecting and Receiving Contractor Data to In-sure
Pronpe Procurement of Future Spares and Replacement

3. A Study of the F-15 Contract Structure and Its
Contribution to Effective Program Managemenz.

4. Department of Defense Control of Subcontract-or
QualintrolPro rams.

5. An Overview of the Provisioning Process.

6. An Analysis of One-Step and Two-SteD Advertisir.g AZ
Applied to the Acquisition of Family _ousing.

7. A Study to Determine the Feasibility of LEtablis-h-
ing 'Should Cost' as a Permanent AFPRO Funct-ioi.

8. A Review and Analysis of Program Office Manaigere'
Background and Training, Regarding Per-onnel as a Sub-
system.



9. An Analysis of the Feasibility of Using CategoryI! Test Results to .mprove Provisioning Estimates.

10. A Study to Provide Criteria for the Establish-
ment o B aBase Level Procurement Management Informa-
tion Control System.

in our course in Procurement and Acquisition Management

we require the student to prepare a term paper dealing with

procurement or acquisition management. Following are examples

-:f recently completed term papers:

1. "Would Centralization of Material Management and
Central Procurement for AFLC Result in Improved and
More Economical Logistics SupDort?"

2. "Value Engineering"

3. "An Analysis of the Time Required for Procurement
of a Class IV Modification Kit"

4. "Systems Management: An Investigation of Role
Conflict Between Program Managers and Procuring
Contracting Officers"

5. "Must DOD Funded Basic Research be DOD Oriented?"

6. "A Brief Evaluation of Air Force Concentration on
a Supplier's Production Process in Lieu of End Item
Inspection"

7. "Determination of How Information is Acquired, -

Stored, and Transmitted to the Support AMA on the
Ultimate Manufacturer of Components of a Major System"

8. "Time Constraints on DCAA: Impact of Cost Allow-
ability"
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TOPIC:

STATUS OF DOD PROCUREMENT RESEARCH

JOHN M. MALLOV

Mr. John M. Malloy assumed his present position in the
Office of the Secretary of Defense in April 1965. He
is responsible for determining policy for and ensuring
effective implementation of the purchasing program of
the Department of Defense.

Mr. Malloy retired from the U.S. Navy in July 1963 with
the rank of Captain after 22 years service. During his
service in the Navy, Mr. Malloy had a variety of assign-
ments in the procurement field including command of the
Navy Purchasing Office in Washington, D.C. and Los Angeles,
California. He was Chairman of the Armed Services Procure-
ment Regulations Committee in the Office of the Secretary
of Defense from 1958 to 1981.

-- Prior to being appointed Deputy Assistant Secretary of
Defense for Procurement, Mr. Malloy was employed by
North American Aviation, Inc., El Segundo, California.

Mr. Malloy graduated from Boston College in 1940 and
Harvard Graduate School of Business Administration in
1947.
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DOD PROCUREMENT IN THE SEVENTIES:

PROGRESS AND RESEARCH

J. M. Malloy
Deputy Assistant Secretary of Defense

(Procurement)

I am grateful for the opportunity to be here with you,

to wind up your two days of what I have been assured werc

- very fruitful discussions. The general theme of you- sympo-

sium, "Procurement in the 70s: Progress and Research" --

and the specific subjects on your program, winding up with

the subject of procurement research, are all very timely.

I am well aware of the problems and challenges that procure-

ment faces in the decade ahead. The idea of procureme:.t

research has been one which I have pushed for several years.

I am convinced that a good program of procurement research

will provide the answers to many of the challenges facing

procurement.

Tonight, I would like to recap briefly some of the grow-

ing pains of procurement research in the Department of Defense,

leading up to our present approach and then try to look down

Sthe road to some of the problems that are either upon us -r

just around the corner, that we may solve through procurement

research.

The first step toward formal or structured procurement

research was taken at the Defense Procurement Pricing Ccnfzr-

ence held in Hershey, Pennsylvania, in November 1967. Panels

were formed to concentrate on various subjects. One o.' the
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problems that Panel Three defined was;

How can advanced business methods and
techniques be evaluated and implemented on
a uniform basis so as to progressively and
effectively improve the pricing function?

from deliberations on this topic, the idea of a DOD Procurement

Research Laboratory was conceived.

The Hershey Conference recommendation was in considerable

detail, and envisioned a fairly good sized operation--a full

time in house staff of approximately 40 people. The Center

Cat that time it w~i: referred to as a Business Methods Re-

search Center) would have conducted some wholesale level

training (as opposed to operating level or "retail" training)

in order to bridge the gap betwaen policy makers and field

operations; and it would have conducte-d studies, as a sort of

in-house think tank.

There was further agreement on the concept of procurement

research in February 1968 at the follow-up conference of top

executives to review the Hershey proceedings. The recommenda-

tion for a Procurement Research Laboratory (the new name for

the Business Methods Reserach Center) was considered among the

ten most significant recommendations coming out of the Hershey

Conference, and was chosen for further discussion at the top

executive meeting.

On January 15, 1969, Secretary of Defense Clark Clifford,

in his prepared statement regarding the 1970 Defense Budget

and Defense Program proposed that a procurement research labor-

atory be established. Later, Chairman Chet Holifield of the
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Committee on Government Operations submitted a r'.qpor, tt, t*i

Speaker of the House of Representatives on December 10, 19/C.

which stated:

"The rationale for Mr. Clifford's proposal,
we surmise, is based on the consideration that so
much of procurement research today is done essen-
tially on a fast-reaction basis, in response to
immediate problems, with short-term results.
Innovations or improvements which do come about
are not necessarily brought to the attention of
other procuring activities. Similarly, improve-
ments which may be developed in industry or in
the academic world may be missed. Even where
innovations see the light of day, there may be
long delays before they are exploited by the
Defense Department's many procuring activities
or agencies. A procurement research laboratory
in our opinion would:

Identify and exploit new and significantLbusiness methods;

Develop, test, and innovate procurement
methods on a systematic and centralized basis;

Effect coordination of such efforts within
the Department of Defense;

Test or simulate the impact of major new
policies and procedures on government activities
and industry prior to their issuance;

And provide an in-house consulting and
training capability to hasten the exploitation of
significant developments."

Now, four years after the DOD top executive review of the

* L.Hershey Conference, we still don't have the kind of organiza-

tion that was first proposed. Nor does it look as if we are

4 likely to achieve that kind of formalized organization in the

foreseeable future. As with any new program or idea, there

are many hurdles and turns in the road between the acceptance

of the concept and setting the actual program into operation.
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This is particularly true of a program that requires addi-

tional funds and the full time commitment of scarce talented

manpower. It is difficult to convince those who must put up

those resources that the returns will be worth the investment. rj

So being selected as one of the more important Hershey

recommendations, and getting the sympathetic ear of DOD top

procurement officials and even Congressional support was not

enough to guarantee a smooth path for the Procurement Research

Laboratory idea.

The sentiment of the DOE group in February 1968 was cap-

tured by one Service official who stated that he.understood "

the idea, thought it was a sound one, but questioned the

ability of the Department to staff such a project. It was

felt that "in-house" staffing would require, as he put it,

"our good people" if the effort was to be successful. The

statement "We are confronted with an order of priorities,"

seemed to reveal that while they were in favor of someone

doing procurement research, if it would mean a sacrifice of -]

current "doers" and specialists, it just would not be done.

Much discussion surrounded this observation, with considerable

time devoted to the proposition that other organizations be

given the mission.

Several possible other organizations were discussed

during the February meeting:
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Logistics Management Institute
Rand Corporation
U.S. Air Force Academy
Industrial College of the Armed Forces
U.S. Air Force Institute of Technology

L The tenor of the gathering was illustrated by Secretary

Morris, when the time came to turn to the next subject on the

I, SLagenda,, by saying "...let's go back down~ to earth."
Later discussions with representatives of the military

I departaints to solidify plans for a procurement research

L •laboraory. left them anything but solidified. The direction

was clearly "go" but the responsibilities, were unclear. None

L •of the services were willing to take on the job as Executive

Agent for DOD. Both Army and Navy objected to establishment

I L of a new organization. They suggested variously that LMI,

the ASPR Committee, or OASD (I&L) could do the job. Personnel

L • shortages and lack of funds were cited as reasons. The Air

Force concurred in the concept and the idea of a new or'gani-

I '~zation. It suggested the establishment of an Advisory Council

I L and a Working Group, but expressed reservations over the

I limited manpower available to meet commitments. Secretary

Morris discussed the proposal with Secretary Packard who

endorsed the idea, and a decision was made to develop the

L. research capability within LMI, as opposed to creating a new

in house organization. When Mr. Shillito assumed the post
i.

U- of Assistant Secretary of Defense (I6L) in February 1969, he

L issued a memorandum to the Services, DDRSE, and ASD (Comptroller)

proposing a plan to establish a "Special Research Capability

21
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into the Procurement and Acquisition Process.' His plan

was for LMI to hire three to ten new project directors and

to rotate defense personnel on a detail basis to perform

the work under supervision of these LM1 project personnel.

He suggested that the addressees meet to discuss the plans

and that the effort become operational by July 1, 1969.

LMI, as I am sure most of you already know, was set

up in the early 1960s as a problem solving research kind '
of organization. DOD has no "think tank" comparable to

those of the services. Neither did it have the quantity

and quality of people available at OSD level to research

many of the problems confronting it. One of the problems

of giving this procurement research task to LMI was that it

would have entailed some redirection of LKI as well as some

restructuring of the original procurement research laboratory

concept. Most of LMI's efforts was devoted to performing

-discrete tasks assigned to it by OSD or one of the military

departments. It was not a "think fectory" in the usual sense.

This assignment would have made 't ine for this part of its

effort, and at the same time would have resulted in a far

less ambitious prcgram than the original proponents at the

Hershey Conference envisioned.

Other forces were at work which acted to forestall any

specific action. One element in the situation was that DDRSE

had some reservations about what was meant by "acquisition"

as substituted for "procurement."
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Secondly, the services had voiced their concern durinp

the February 1968 meeting that qualified people were in short

supply. These feelings were reinforced later in the year by

memorandums in response to an inquiry from ASD (16L). Such

statements as:

"... inappropriate due to current environment
of fiscal and personnel stringencies."

"Manpower limited--can't commit any now"

-- seemed to sum up the problem preventing establishment of a PRL.

The services could not be expected to push for establishment

of a laboratory if they would be responsible to staff it.

Finally, the House Appropriations Coimittee chose this

time to swing the axe at LKI and to insist upon contract reduc-!1
L tions. The Committee recommended a reduction to about one-half

the prior year's contract activity-- but settled for approxi-

mately a 10 percent reduction. LMI would need between $500,000

L to $1,000,000 additional funds if they were to take on the

establishment and operation of the laboratory. Needless to

L say, this killed the LMI approach.

Thus, the balance of 1969 and most of 1970 was a period

of stagnation insofar as a formal Procurement Research Labora-

tory was concerned. Rather quitely, the Army proceeded to

establish a "procurement research capability" at the Army

Logistics Management Center, Fort Lee, Virginia. In early:! L
1971, ASD (I6L) asked the Army to consider assuming executive

I ' managership of the activity for DOD. The Army responded that
1..

the capability it had established was designed to improv.'e com-

munications and problea solving within Army, and as such was

:7.. :



not geared to a DOD-wide operation. The Army recommended that

each service establish a similar capability. This alternative

was posed to Navy, Air Force, and DSA in July 1971. The Navy

response indicated that it was establishing a procurement re-

search type of capability at the Post Graduate School in

Monterey, which it felt was geared to the Navy's needs. The

Air Force objected to a formal laboratory or Center type of

organization, and pointed to various research efforts at the

Air Force Academy, here at AFIT, and within procurement staffs

as its answer to its research needs. DSA favored the concept

of a single DOD activity, in order to avoid dupliQation. In --

October 1971, Mr. Shillito advised all the departments that

this function should be performed within the departments for

the time being. However, he established a DOD Procurement

Research Coordination Committee chaired by a member of my

staff, to provide the capability for sharing information across

departmental lines.

in retrospect, it appears that we have arrived indirectly

at a point that we found almost impossible to reach directly.

At least we are several rungs up the ladder. Whether individ-

ual effort by the services will fill the entire need originally

envisioned for a formal Procurement Research Laboratory, remains

to be seen. I think it is significant though, that we have

identified procurement research capabilities which are going

operations, and I like to think that thair birth and growth

has been nurtured, in part at least by our efforts to establish

a DOD capability. For the foreseeable future, we want to capi-

talize on these service capabilities. We will use the DOD
Z~--9
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Coordinating Committee as a means of ke~piAq 01-t uxta .09

channel open* avoiding unnecessary duplicatian, +xct:.

ideas and results, and perhaps assigning a parthleite, :a

occasion to the agency best equipped to tackle it.

What Do We Look for in Procurement Research

Throughout all the discussions regarding the nee-1 fýx ;,ore

efficiency and quality in procurement, there never seemed b-,

any argument about the fact that solutions would De !or ;-

research. Turning first, therefore, to a definition o91 thi;

thing which was the only point of agreement in all discussicns,

we find:

Research is a systematic approach which aims to
define and to solve problems already known; or to
explore areas projected into the unknown where prob-
lems have not become sufficiently crystallized to be
defined. The approach is essentially that of the
scientific method.

This simple definition underwrites the answer to the general

concern for better procurement. Surely, the Defense Depart-

ment managers who spend government monies are cognizant ; a

whole host of unique problems. They are provided with. a 'or-

midable rule book designed to solve these problems in the

Armed Services Procurement Regulation (ASPR). Vlhy, the.- r :ae

must ask, would these managers believe that it would be :

to spend a million dollars or more to research pro.-uremen"

problems? The answer apparently lies in the realization t: at

the technology of virtually every other aspect of the Defense

Department has undergone intensive research and has been w-

dated as a result. Yet basic procurement methods have .-.C

undergone any significant changes 3ince World War It.



C4M:zarIy, little oz0ganized effort is devoted to anticipating

probliýs, and, through systematic research, devising meaning-

wl a.iswers that can be applied so as to effect lasting

improvements. Mcst of the new procedures which have entered

-he A3PR 2ystem since its origination in 1948, have been

-dacionary procedures resulting directly from adverse

:riticism or from the need to solve an existing problem.

! !eel fairly certain that the disciplines of operations

research must be employed if Procurement Research is to accomp-

lish any significant improvement in procurement operations.

IT is both an experimental science as well as an observational

effort. People faced with complex problems seldom possess the

aLillty to comprehend the many interacting factors required to

sclve them by other than consideration of a fraction of the

a:ternatives available. Formal analysis serves to make the

.ez:sQin-maker aware of the right things in making a decision

even though it may not be able to tell him precisely and

specifically the thing to do.

Let us turn to the problems of procurement which need

study. Would that I could come forth with an identification

or all the problems that plague procurement and start a search

for workable solutions! Just.such an identification would be

half the way or more toward solution. Ask anyone familiar

with Defense procurement what the major problem is and immedi-

ately you would hear such familiar statements as:



"The type of contract we use."
"Specifications are not firm."
"Captive industry problems."
"Too many layers of supervision."
""Not enough concentration of authority."
"Too many changes."
"Inadequately qualified people."
"Policies too rigid."
"Insufficient guidance."
"Funding too late."
"No technical help.".
"Too much competition."
"Laws are too vague."
"Not enough legal backing for actions."
"Training inadequate."

I submit that these are only symptoms and not causes. Each

statement could probably be traced back to a "horror stody"

that is remembered, without much thought as to how a change

would affect the thousands of cases that are not remembered.

: Many of the symptoms are contradictions, yet indeed describe

the same "horror case" reflecting the point of view of the

-- person expressing his opinion--the procurement officer, the

contractor, the auditor, the engineer, the General Accounti;,g

Office representative, a Congressman, a Senator, a private

citizen or a newspaperman.

The Hershey Pricing Conference Panel which frs•t aecom-

mended that the PRL be established compiled an impresrive 1i:-

of what were considered to be basic problems. Fanel sugge3-

tions included:

1. Analyze the adequacy of defense profits and

develop ways of utilizing the profit motive in the procure-

ment process to motivate constructors toward greazer indus, .'

investment and improved performance.



2. Develop an analytical model for estimating and

predicting the amount of contractor overhead costs for use by _'

contracting officers in pricing contractors' proposals.

3. Examine the contract change order process to

develop improved methods of pricing and controlling changes.

4. Examine the risks imposed on contractors by the

contractual method employed.

5. Examine the application of automated data process-

ing techniques to:

a. Simulate the impact of proposed new major

policy innovations on government and contractor activities.

b. Analyze contractor proposals in connection

with prospective pricing of noncompetitive procurements.

c. Provide field level response for such things

as capability of contractors, past performance, and cost and

pricing histories on past contracts.

6. Examine the effectiveness of the data packages for

reprocurement purposes in terms of possible changes in dataWo

policies to conform to industrial practices.

7. Examine in detail the elements of effort which in

aggregate represent procurement and administrative leadtime with

the objective of achieving major reductions.

8. Examine the impact of program and fiscal policies

on procurement costs and the degree to which they contribute to

placing cost type contracts and other types of open ended

contractual arrangements.
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Surely this is not an exhaustive list. But just in)-

about one item--changes. Who sits here tonight feeling lot

fortable about prevailing techniques for pricing ou- changes.

I, for one, feel pretty nervous and I would love to see some

good original work down here.

S•- It would be untrue to say that nothing in the way of -

search has been accomplished merely because the PRL was not

formally established. Some outstanding examples have been

* discussed here in the past two days. The research leading to

the PIECOST Concept is exactly what was envisioned by one of

the items in the list I just mentioned. We now have some

4 identified resources which can undertake at least some of what

was contemplated by a central DOD Procurement Research Laboratory.

CONCLUSIONS

I am convinced that Procurement Research, if it is to be

successful, must accomplish the following:

1. Avoid time-constrained, manual-producing operations,

tuned more to output rather than to objective investigations.

2. Seek people who have the capability and interest to

pursue the question at hand; encourage them to take the question

to the "laboratory," staffed as it should be with experts who

can aid in quantification, implication and manipulation; then

--- insist that they carry the results into the real world for

proof, by furnishing supervision of implementation.
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3. Adopt policies to permit abandonment of projects

which show no promise, with reassignment of personnel without

a stigma of failure.

4. Measure the results of the Research itself by "tries"

rather than "successes."

S. Scrutinize current procurement methods and develop

possible measurement techniques for them first, rather than

assume that untested new methods will be better than old

methods.

6. Energize a technique of publicizing procurement suc-

cesses and breakthroughs to educate procurement mangers, con- -

tractors and citizens on the complexities and problems in

spending their tax dollars wisely.

Change is the inevitable future of any management activity,

and procurement is no exception. The fact that change will

occur should be recognized by management and the direction of

that change carefully planned and executed. This will require

management at all levels within DOD to realize the challenge

and complexity of future change so as to guide them in the

skillful execution of procurement. Procurement Research will

be a great help in this respect by identifying and defining

'eal problems and supplying real courses of action. But these

new courses of action may very well be revolutionary and little

understood by the managers who must authorize the final actions.

* I There must be a realization that clear-cut objectives are

needed if creative goals are to be achieved. Few objectives

in procurement today are truly goals that the individual buyer
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-- _ can accommodate with the constraints placed upon him. They

, resemble "motherhood" pronoucements followed by eloquent

excuses as to why circumstances would not permit their

achievement. More frequently than not, when the goals are

achieved, immediate suspicion is registered that reports

6 are rigged, that the manager didn't understand the problem,

or the activity should be phased out because the job has

become too easy.

Procurement Research promises an avenue for truly

understanding and improving the government procurement pro-

cess for everyone. Management must have matured to want it--

must mature even more to accept and use it. I believe this

will come-about. The Army's PRO shows a promising avenue
'I

for continuity and intensive investigation. This combined

with the less formal approaches of the other Departments

should go a long way toward solving some of our long-standing

problems.

The Procurement Research project has suffered to date

because it is trying to create something new. I believe that

the DOD procurement complex has the talent to do meaningful

research.

There must be some central control for such an effort,

since its mission is to serve the whole of DOD. The scattered

and scarce talent must be encouraged to come forward. I look

K to the Procurement Research Coordinating Committee to proviie

a means, as it were, to assemble the scattered imagination and

talent to the service and betterment of all.
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