
AN INVESTIGATION OF PRO

LASS IF 1(0 AF11 L55R 3 788 

r O T  LUNDER CONTRACTUAL VALUE N_ C (U)

0€ 342 ____________ ____________ I

I •~~

_ _ _  

U-- .



•

A )

V V

1~0 ~ 2 8  ~~~~

~~~5 I~II~I~~~~3.5 —

4 .i 2 01.1 
~:I~.g =

~11~1 ~ I-

~• 1lF25 IIlP~iP~~
NATIONAL BUREAU OF STANDARDS

NIC 0COPY RCSOtUTION TUT CH~IT



F 
~~
-

~~
• •

~~~~~~~~ 

~~

$j_ 

(4 /1

c~W~ _w _

I *
5?

~
fl$

i~~ C..r~~ c~

• ‘4S.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

D D C
~)f?fl ~i?flfl ~~~~~

OCT 31 1978
UNITE D STATE S AIR FOR CE 

,

.,
~~~ 

([J
~~~

-u ~•1 AIR UNIVERSITY D
AIR FORCE INSTITUTE OF TECHNOLOGY

Wr ight -P ott •rson Air Forc. Ba~.,Ohio

_ _ _ _ _ _ _ _ _  

~~ 23 016I A a d
~~~~~~~luIrNJ

-.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

..• .
— 

~~~~~~~~~~~~~~~~~~



_ LEVEL~
•IsTIIiuTlIu/*WUIILII? ~IIU 

- —

j y i~~~~~
-
~L~~~~~

)~N ~~NV~~ TIGATION OF PROFIT ECTENTIAL
VN~~ R ~~ONTR~ c k P E~~~GINEERING .

, .~~/ieith D./Besecker 7~jwi~ z
• Joseph L./Britteili j~~~~~3j ’

~ \~~ o1nas $.JZavorskasf Gö~k~1~i,-Tj ~~~

D D C
~fl n- --.

~~~~~~~1978~~~~

j

• ~~1~3 ~ S(~D!STRIBtYrIQN STATEMENT A
Approir.d foi public r.I.a 10

Distxibu~c~ Uuliailtsd

L.~~~~~ • ~~~ ~~~~~~~~~~~



_ _ _ _ _ _ _ _  
_ _  -

,• • 

~ :~
-
~~ I

:

.1
The contents of the document are technically accurate , and
no sensitive items , detrimental ideas , or deliterious
information are contained therein. Furthermore , the views
expressed in the document are those of the author and do not
necessarily reflect the views of the School of Systems and
Logistics , the Air University, the United States Air Force ,
or the Department of Defense.

_ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r 

-

~ 

_ _  
-

AFIT RPSEA~~ ~SSES~~~
The ~~~pose of this questic~nn~ire is to determine the potential for current
~~d future applicati~~s of AFIT thes is research . Please ret ur n c~npleted
questit~~iaires to: AF~~/L5~~ (‘thesis Feedback) , Wright-Patterson AFB,
(:liio 45433.

1. Did this research contribute to a current Air Force project?

a. Yes b. No

2. ~~ y~~z believ, this research topic is significant enough that it would
have been researched (or contracted) by your organization or another agency
if API? had not resea rched it?

a. Yes b. No

3. The benefits of AFIT research can often be e~~ -essed by the equivalent
value that yr~n agency received by virtue of API? performing the research.
Can you estimate what this research would have cost if it had been
acc~xip].ished imder contract or if it had been done in-house in terms of man-
power and/Or dollars ?

a. ~~~-years 
_________ 

$ 
_________ 

(Contract).

b. ~~n-years 
_________  

$ 
_________  

(In-house) .

4. Often it is not possible to attach equivalent dollar values to research ,
— although the results of the research may, in fact, be important . Whether or

not you were able to establish an equivalent value for this research (3 above) ,
what is your estimate of its significance?

a. Highly b. Significant C. Slightly d. Of No
Significant Significant Significance

5. C~ximents :

N~~ and Grade Position

Organization — Location 

—--—- -
~~~~~

- - -.
~~~~~



_ _ _  _ _  - - _ _ _ _ _ _ _ _

AFIT/Lsci~WRIGHT .PATTER SON APB OH 43433
Gfl~CIA~ SUIUIEEU PO*TA$E Silo PESE PAID

P(IIU.TT FOE PIZYATE USE. $300 DEPARTUIIT O~ TIlE All PIECE 
_______

000—31S ItM~~~

APITILSGR (Thesis Feedback)
Wright—Patterson Afl OH 45433

~~ U.S. Go~~t~~~~t rtt.t *p~ 01 Le. . ~73.SS$.9O5
I.—,- ”

I

_ _ _  _ _ _ _  _ _ _ _ _ _ _ _  --
~~~~~~--—-— -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r~
— - - .

~~
-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- - — - - SECURITY CLASSWICATION OF iHIS PAG E (IlElmi D.ta t~tl.r.~~ __________________________________

BPnDT FWII M EUTAT I flkI DA~~E READ INSTRUCTIONS
U ‘Ji’~~I i’~~~ IJm l~ U P11 ~~~~ BEFORE COMP LET IN G FORM

I. RE~~ORV NUMUER 2. GOVT ACCESSION NO 3. RE CIP I EN I S  CATALOG 4UMSER

LSSR 3-78B
4. TITLE (mid SubtfU.) 5. TYPE OF REPORT S SEPt00 COVERED

AN INVESTIGATION OF PROFIT POTENTIAL UNDER
CONTRACTUAL VALUE ~~GINEERING Master ’s Thesis

- 6. PERFORMING ORG. REPORT NUMSER

7. AU IWO R(Ø I. CONTPACI OR GNANI’ NUMSER(.)

Kei th D. Besecker , GS—12
Joseph L. Brittefli , Captain, USA?
Thomas S • Zavorskas , Captain, USA? _____________________

~~. PERFORMING ORGANIZATION NAM E AND ADDRESS tO . PROGRAM ELEMENT. PROJEC~~. TASIC
A REA & WORK UNIT lUMBERS

Graduate Education Division -

School of Systems and Logistics
- - Air Force Institute of Technology, WPAFB 0 _______________________

- - 
II. CONTROLL ING OFFICE NAME AND ADDRESS IS. REPORT DATE -

Departmer~t of Research and Administrative Se~tember 1978Management . IS. WIlIER OF PAGES

APIT/LSGR , WPAPB OH ~543 3 82
14. MONITORING AGENCY NAME S AQORCS$(iS diVt.rwt f~~~ Can~ oiIM4 0111 C.) IS. SECURITY CLASS. (bE th is rspoft )

UNCLASSIFIED
I S& DECL ASSI FICATIONJ DOWNGRADING

SCHEDULE

IS. DISTRIBUTION STATEM ENT (01 this R.p of l) SEP 1 1 1978
Approved ~~r public release; distribution unlimited (AF R 190-1 7)

JOSEPH . PIfPPS , MAJOR , USAF
17. QISTRIPUTION STATEMENT (.1 IA. .0.0.01 .le .,.d in Block 30. II dUI.e. nl fr0 Repo,E)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Cmi4h~.. mi ,•v.ri. .dd. ii ~~~~~~~~ mid idmitS4 b~ biock m b.r)

Value Engineering Contractual Value Engineering
Value Engineering Incentive Clause
Procurement
Profit Maximization
Incentive Contract Pricing Models

20. A SS!RA CT (ConlIrMI. mi r.,~ a. sad. It n~c... y mid IdentI i~ b~ 01.0k tx b.r)

Thesis Chairmani Jack L. McChesney, Ma jor, USA?

DD ~~~~~~~ 1473 EDITiON OF I NOV SE US OBSOLETE UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PASS (Wilmi D.ia &,tm~d~ 

- _____________________



S .  flN(~tAS~~IFIED 
- -

\ SECURITY CZ.A3$IFICATION OP 1141$ PAGE(W~ mi Dmi. tmtmi.d)

LIn 1959, the Department of Def ense ( DOD ) adopted the Value Engi-
neering (YE) program as one of several programs aimed at overall
cost reduction. The purpose of YE is to achieve the essential
functions of DOD requirements at the lowest total cost, con-
sistent with the needed performance, reliability, quality, and
maintainability. The DOD’s YE program for contractors is imple-
mented through the inclusion of value engineering clauses in con-
tracts prescribed by the Armed Services Procurement Regulation
(ASPR ) • Of the YE clauses available in ASPR, only the Value
Engineering Incentive ( VEI j clause authorizes the sharing of
savings under two methods ; a YE sharing rate, or the original
negotiated contract cost sharing rate. Since the DOD seeks to
motivate def ense contractors through its profit policy, this
research investigates the alternate YE sharing methods to deter-
mine which sharing method provides the greater profit potential
for the defense contractor . This research incorporates the ASPR
YE computation instructions into contract pricing models for the
fixed—price—incentive and cost—plus—incentive fee type contracts .
Simulated profit levels ar, generated for each YE sharing method
through the application of a hypothetical YE change proposal in
the models • Conclusions and recommendations are drawn from the
simulations.

UNCLAS~ IP T~ fl
SECURITY CLAS$I PICATIOH OF PU” PSQE(~~~mi 0 .  Est.~-., 

-— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

c

- —-- -
--

~

-

~

-
--- - - --- • -—

~

- 

_



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

--
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

--

~~~~~~~~~ ~~~~~~~~~~~
LSSR 3—78B

AN INVESTIGATION OP PROFIT POTENTIAL

UNDER CONTRACTUAL VALUE ENGINEERING

A Thesis

Presented to the Faculty of the School of Systems and Logistics

of the Air Force Institute of Technology

Air University

In Partial Fulfillment of the Requirements for the

Degree of Master of Science in Logistics Management

By

Keith D. Besecker, BS Joseph L. Brittelli, BS
GS-l2 Captain, USA.F

Thomas S • Zavorskas , BS
Captain, USA?

September 1978

Approved for public release;
distributed unlimited -



This thesis , written by

Mr. Keith D. Besecker

Captain Joseph L. Brittelli

and

Captain Thomas S. Zavorskas

has been accepted by the undersigned on behalf of the fac-
ulty of the School of Systems and Logistics in partial ful-
fillment of the requirements for the degree of

MASTER OP SCIENCE IN LOGISTICS MANAGEMENT
(Captain Thomas S • Zavorskas )

MASTER OF SCIENCE IN LOGISTICS MANAGEMENT ( PROCUR~~1ENT MAJOR )
(Mr . Keith D. Besecker and Captain Joseph L. Brittelli )

DATE s 8 September 1978

COMMITTEE CHAIRM~~

- —~~ - - - 

ii



_ _ _ _ _ _ _  _ _ _ _ _ _ _ _

TABLE OF CONTENTS

Page

LIST OF TABL~~ . . . . . . . . . . • . • . . . . . . vi

LIST OF PIC1]R~~ . .•  . . . • . • .  . • . . ..  • . .  vii

Chapter

1. INTRODUCTION................. 1

Overview • • • • . . . . . . . . • . . . . . 1

Importance of Cost Management in the DOD . . 1

What Is Value Engineering (YE)? • • . • . . 3
The Contractual Value Engineering Program

In Brief • • • . . • . . . • . • • . . . . LI .

The value engineering program require-
ments ( VEPR ) clause. . . • . • . . . . . 5

The value engineering incentive ( VEI )
clause . . . . . . . . • . . . • • . . . 6

DOD Contractual YE Policy . . . . . . . . . 7

VE Profit lncentive . . . . . . . . . . . .  8

Criticism of the DOD YE Program . . . . • . 10

Statement of the Problem . • •. • • ... • 12

Researeh Ob3ectives • . . . . . . . . . . .  13

Res earch Q uestion • . .. . .. .. . . ..  lLi.

Scope . . . . . . . . . . . . • • . • . • • lie.

Organi zation of the Stu dy . • . . . • • . . 15

2. RESEARCH DESIGN . . • . . . . . . . . . • . • 16

iii

-



Chapter Page

Development of the Contract Pricing
Model • . • . . • • • • . . . • . • . . . 16

The cost—plus —incentive ( CPI )
compensation arrangement . . • . . . . . 20

The fixed—price—incentive (FPI)
compensation arrangement • . . . . • . . 21

Development of Contract Profit Model . . . . 23

3. METHODOLOGY . . • . . • . . . . . . . . . . • 25

Computer Simulation . . . . . . . . . . . .  28

Data Gathered During Simulation Runs . . . . 30

11. DATA ANALYSIS AND F I N D IN G S . . . . . . . . ..  32

Overview . . . . • • • . • . • • a a • • . 32

Analysis of YE Profit Potential . • . • . . 33
Analysis of Profit Potential - Cost

Underruns . • • . . . . • • . . • . • . . 314.

The CPI compensation arrangement . . . • • 314.

The FPI compensation arrangement . . . . . LI.1

Analysis of Profit Potential - Cost
Over!llns . • • • • • . . • • . . . • • . . 14.3

The CPI cc~tpensation arrangement • • . . . 14.3

The PPI compensation arra ngement . . • . . 14.8

5. SUMMARY , CONCLUSIONS , AND RECOMb~ ND&TIONS . • 62

Summary • . . . . • . . . . . . . . . . • • 62

Conclusions . . . . . . . . . . . . . . . .  63
VE profit potentiai. . . . . . . . . . . .  63

iv



rr~~~~~~~ 
-
~~~

---- - -
~~~~~~~~~~_-——- --

~~~~~ 
-
. - -

Chapter Page

Universal method of YE sharing . . . . . . 64.

Profit maximization through contract
cost s h a r in g . .. . .. . . .. . . ..  66

Recommendations for DOD . . • . • . . . . . 66

ASPR 1—17014.2 policy • . . . • . • . . . 66

Basis for contract cost sharing . • . . . 67
Recommendations for Future Research . • . . 68

APPENDICES

A. COMPUTATIONAL REQUIREMENTS FOR YE . . . . • • 69

B. CPI FORTRAN PROGR.AM • . . . .. . . .. . .•  71

C. FPI FORTRAN PROGRAM • . • . . . . .. . . . .  73

D. HYPOT~~ TICAL SCENARIO FOR CONTRACT MODELS . • 75

SELECTED BIBLIOGRAPHY

A • R.~~’ERENCES CITED . . . . . . . • . . • , . • . 78

B • RELATED SOURCES • • • . . • • . . . . . . . . 80

GLOSSARY . . . . . . . . . . • . . . . . . . . . . • . 81

- --- - -----— .. ... - ~~~~ 
- 

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _  
~~~~~~---- -~~~~~~~~~~~~~~~~~~~~~~ -- -- --— -- ~~~ ----~~~~~~~~~~~~~~~~~ ---~~~~~~~~~~~~~~-~~~~-- -: . -

I

LIST OF TABLES

Table Page

1. Value Engineering Sharing Ratios . . . . . . . 9
2. Contract Element Acronymna . a e a e a a a a • 18

vi



~ 
~~
- -- . -~

LIST OP FIG URES

Figure Page

1. Cost—Plus—Incentive Contract . . . . . . . . a 19

2. Fixed—Price—Incentive Contract . a • . . a . 22

3. CPI Total Pee Potential , Simulated Cost
$5,500 ,000 . • • • • a • • • . . . . . . 35

L~, CPI Total Pee Potential , Simulated Cost
$6,500,000 . . . . . . . . . . . . . . . . . 36

5. CPI Total Fee Potential , Simulated Cost
$7 ,500 ,000 . • • a • . . . . . • • • • . a •

6. CpI Total Pee Potential , Simulated Cost
$8,500,000 . . . . . • . . . . . . • • • a • 38

7. CPI Total Fee Potential, Simulated Cost
$10,000 ,000 . . . . • . . . . . a • • . • 39

8. PPI Total Profit Potential , Underrun to
Target . . . . . . . . . . . . a a a • • • 4.2

9. CPI Total Fee Potential , Simulated Cost
$10,100,000 • • • a • • . . . . . • . . . . LfLe.

10. CPI Total Fee Potential , Simulated Cost
$11,500 ,000 . . . . a • . • • • • • • 4.5

11. CPI Total Pee Potential , Simulated Cost
$12,500,000 • a • . • • . • . • • • • a • • 4.6

12. CPI Total Pee Potential, Simulated Cost
$13,500,000 . . . . . . • . . . . . a • . 4.7

13. FPI Total Profit Potential, Target to PTA . . 50

14.. FPI Total Profit Potential , Simulated Cost
$11,100,000 . . . . . . . • . . . . . 51

15. PPI Total Profit Potential , Simulated Cost
$11,200 ,000 . . . . . . .. . . .  • . • . . 52

vii



Figure Page

16. PPI Total Profit Potential , Simulated Cost
$11,300,000 . . . . . . . . . . . . . . . . 53

1?. FPI Total Profit Potential, Simulated Cost
$ll,1I.OO,000 . . . . . . . . . . . • . . a . 514

18. PPI Total Profit Potential, Simulated Cost
$11,500,000 . . . . . . . . . . . • . . . . 55

19. PPI Total Profit Potential, Simulated Cost
$11,600 ,000 . . . . . • . . . . . . . . a . 56

20. PPI Total Profit Potential, Simulated Cost
$11,700,000 . . . . • a a • • • . . . 57

21. FPI Total Profit Potential, Simulated Cost
$11,800 ,000 . . • . . • a • • . • a • a 58

22. FPI Total Profit Potential, Simulated Cost
$11,900,000 • • . . . • . . . • . . • • • a 59

23. FPI Total Profit Potential , Simulated Cost
$12,000,000 . .  . • .  . . . . . . . . a . .  60

viii



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

Chapter 1

INTRODUCTION

Overview

The purpose of this research was to investigate the

Department of Defense ( DOD ) contra ctual value engineering

(YE ) program as it pertains to the DOD ’s profit policy.

This chapter is devoted to a discussion of the importance

of value engineering, brief descriptions of the DOD value

engin.erir*g program, the DOD policy on profit, a statement

of the specific problem, the research scope, a sta tement of

the research objectives , and the research question to be

addressed.

Im~ortance of Cost
Manazement in
th• DOD

The magnitude of the Department of Defense ( DOD)

acquisition effort today represents a major investment in

the United States economy (5s9) .  This investment , cur-

rently in excess of $1e4 billion ann ua lly1 for the devel-

opment and production of complex weapon systems , represents

1
~~ tracted f rom the Offic. of the Assista nt Sscre~tar y of Defens e ( Comptro ller ), subjects Amended Submission

1978 Budget , February 21, 1977 .

1 L
~~~~~ - .  ~~~~~~— -~~~~~- - — -  -



a major commitment of the nation ’s resources toward national

security ar~d involves substantial long range commitment for

future spending (5s9) .  Becaus e DOD purcha ses represent a

large segment of government expenditure, Congress and the

General Accounting Office ( GAO ) have focus ed their atten-

tion to a great extent on DOD pro curement activities and

on the managerial expectations of those within DOD entrusted

with expending public funds (9s563) .  Consistent with this

external emphasis has grown an increased real ization within

DOD that

the military effectiveness or military worth of any
given weapon system cannot logically be considered in
isolation. It mus t be considered in relation to its
cost and , in a worl d in which resources are limited , to
the alternative uses of those resources . Military
requirements are meaningful only in terms of benefits
to be gained in relation to their costs . Accordingly,
resou rc • costs and worth have to be scrutinized together
L6i36—37J .

Efficient utilization of resources has long been a

management objective of the DOD ; however, congressional

budgetary restrictions and public pressure for improved

financial manage ment have made it necessar y to increase

that emphasis within the DOD (21 i i) .  In pursuing improved

methods to enhance economical efficiency, DOD investigated

and implemented a number of programs aimed at overall cost

reduction (l i i) .  One such program , Value Engineering (YE),

was impl emented wi thin the DOD in 1959 (l;l).

2
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Whet ~s Value Enzineerinz
CV!)?

Value engineering is defined in the DOD as

the systematic effort directed at analyzing the func-
tional requirements of DOD systems, equipment , facili-
ties , procedures , and supplies for th. purpose of
achieving the essential functions at the lowest total
cost , consistent with the needed performance, relia-
bility, quality, and maintainability L22. .1].

Such analysis seeks to eliminate unnecessary and wasteful

features which contribute nothing to the essential func-

tional capability (21 si) • In a memorandum dated 5 July

1967 to the Presiden t of the United States, the Secretary

of Defense stated;

The Nation cannot afford the luxury of paying for
design or performanc, features that contribute nothing
to military effectiveness. Such unneeded features are
often introduced into design specifica tions e ither be-
cause the designer is over zealous or because there is
inadequate practical experience on which to base a
sound judgment. To prevent such goldplating” of speci-
fications, we have in recent years greatly augmented our
“value engineering” staffs and conducted a vigorous edu-
cation and trai’~~ng program to increase their skills .
In addition, strong financial incentives have been
introduced into our contractual arrangements to encour-
age defense contractors to exploit every “value engi-
neerinig” opportunity which presents itself [2lslJ.

Value engineering within the DOD consists of two

distinct elements (20 111). The first element is an in—

house effort wherein YE is performed by Defense personnel .

Particularly active in this area are the Air Force Logistics

Command and the Air Force Systems Command (13s26). The

second element, and the counterpart to the in-house effort ,

is DOD’s program for contractors .

3
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The DOD’s YE program for contractors is implemented

through the inclusion of value engineering clauses in con-

tracts. These clauses , identified in Section VII of the

Armed Services Procurement ReEulation (ASPR), are designed

to stimulate a defense contractor to develop and submi t YE

proposals to change those contract specifications which the

contractor feels imposes costly, non-essential requirements

(22il) .  Inducement to submit a proposal is provided by

sharing the cost savings resulting from government-accepted

change proposals (l5 sp.l s2O l) . ASPR states ,

It is the policy to provide contractors with a sub-
stantive financial incentive to undertake YE on the
premise that both Government and the contractor’ will
benefit. Accordingly, the contractor should be assured
C i) that the Government will provide objective and expe-
ditious processi ng of proposals submitted and (ii ) that
if a proposal is accepted he will receive a fair share
of the savings LlSsp.1s201].

Two basic clauses in ASPR reflect DOD’s objective

for contractual value engineering, namely, the Value Engi-

neering Program Requirements ( V.~Px) clause, and the Value

Engineering Incentive (TEl) clause (l5sp.ls2Ol). ~~ch

claus e has the same basic purpose and object ive——to share

in the projected cost savings with the contractor and to

reduce the total overall cost for acquiring and supporting
the product (l5sp.l i201).

_ _  _ _ _ _ _ _ _ _-
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Pro jected cost savings may be shared (1) on the

instant contract , (2) on future contra cts awarded within

a specified period of time , (3) on collateral contra cts

when savings from the cost reduction exce~ds any increase

in the acquisition cost , or (Ii ) any combination of these

three contract alternatives (21 .111—15). Both contr act

clauses specifica lly identify the computational procedures

to be employed in each of these contract situations.

The value en~ineeririt ~ro~~~a recuire ments (VEP~J

~2&.~au. This claus e, though directed toward the same

objective as the incentive clause—-identification and

initiation of cost reduction measures--pres ents to the

contractor a more structured requirement than does the

incentive clause. Specifica.U.y, it requi res the contrac-

tor to establish a YE program . • .“ as is used “. . . when

a sustained YE effort at a predetermined level is desired

115 ip.1s202i. ” M r. Richard B. Biedenbend er explained that

the contracto r is stri ngently commi tted to perform YE since

it is a funded contract line item (2 ,6) .  The fact that the

contractor must establish a cos t reduction target under this

clause presents a significantly different contractor per -

spective than the voluntar y performa nce initiative rewarded

under the incentive claus e concept (2ls13~111). Thus , com-

mitment toward YE under the VEPR clause is truly an integral

- ~~~~ _~_ — , _ _____



element of the contract performance subj ect to monitoring

and evaluation common to other contractual terms (l5sp.ls

202) .

The value engineeririz incentive (VEI) clause. Pro-

posals under this clause are submitted by the contractor on

a strictly voluntary basis • This clause sets forth the

methods for the contractor to submit a YE proposal , for the

government to process the proposal , and for sharing resul-

tant cost savings (17sp .7s94). YE incentive clauses are

generally required in all contracts estimated to exceed

$100,000 ; however , there are exceptions to this ASPR

policy . (1) contra cts for specific types of services which

are not conducive to YE action or those contracts which

already have other provisions relating to product improve-

ment~ (2) those contracts which have terms that would con—

flict with the incentive clause may be generated without

this clause at the written discretion of the contracting

officer ; (3) finally, the head of a procuring activity may

direct that such a clause be excluded from contracts of

$100 ,000 or more when he judges that the probability of

fruitful YE application is extremely limited (15.p.1s202).

Contractor participation under the YE incentive

clause represents a unilateral decision of the defense con—

tractor. The DOD has chosen to stimulate participation

through a profit-sharing plan which characterizes the

6 
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traditional, economic view of profit-maximization as the

primary motivation of the defense contractor.

DOD Contractual YE Policy

As identified previously , the ASPR YE clauses pro-

vide the contractual mechanisms to implement the objectives

of the DOD contractual value engineering program. The Under

Secretary of Def ense, Research and Engineering, is responsi-

ble for providing overall policy guidance for the value

engineering program and for reviewing program performance.

Department of Defense Directive 5010.8 , DOD Value Engineer-

ing Program, sets forth the obj ectives , concepts, policies ,

responsibilities, and reporting requirements for the YE

program within the DOD (20.1-5). The direct responsibility

for promotion and implementa tion of the program in the

services is vested in the Secretaries of the Army, Navy,

and Air Force and includes the responsibility for ensuring

that key Defense personnel--program managers and contract-

ing officers——encourage contractors to develop and submit

cost saving YE proposals (21 .11).

The DOD YE program for contractors was established

to stimulate contractors to develop and propose cost saving

changes to those contract specif ications which impose non-

essential requirements. To induce participation, the DOD

policy provides for rewarding contractors with additional

profit as a motivator to undertake YE (l5sp.ls2Ol). This

7



policy of financial reward is consistent wi th the overall

DOD policy on profit which states .

It is the policy of the Department of Defense to
utilize profit to stimulate efficient contract per—
formarice. Profit generally is the basic motive of
business enterprise. The Government and defense con—
tractors should be concerned with harnessing this
motive to work for more effective and economical con-
tract performance [16sp.3.139J.

YE Profit Incentive

Value engineering profits under the YEI olause are

calculated presently in one of two ways (l5sp.ls20 1$.). The

first method utilizes the YE share ra tios identified in

Table 1. Share ratios depicted represent the maximum per-

centage of additional profit available to the contractor

for each dollar of net cost savings contributed by value

engineering. Each contract type is restricted to the rate

identified in Table 1 for each type of YE clause except as

noted below.

The second method of calculating YE profits util-

izes the negotiated contract cost sharing ratio that is

established for each incentive type contract . This method

is employed when included specifically in the basic con-

tract by the contracting officer and is applicable only to

CPI and FPI type contracts (15.p. 1s204). Historically, the

contractor’s share of this negotiated cost sharing ratio
has ranged from 10 to 30 percent (12,1311~36) .

Computational instructions for each YE sharing
method are depicted in Appendix A.

8
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Criticism of the DOD YE
Program

The General Accounting Office ( GAO ) recently re-

examined the progress of the DOD YE program for contractors

and found tha t the program achieved only a fraction of its

cost savings potential (22 .17). The report cites that one

billion dollars of potential savings will be lost if manage-

ment support continues unimproved over the next four years

(22.11). The GAO concluded that the lack of acce;tance and

support of the value engineering program for contractors by

DOD managers has been a critical factor impeding the per-

formance of the program (22.12) .

The report also cited the opinion of the Air Porce

representative to the DOD YE committee ,

Contractors feel they get a better return by invest-
ing time and resources in self-initiating projects to
generate cost savings which do not have to be shared
with the Government L22 ilLi’J.

This opinion suggests that defense contractors may not view

the YE sharing ratio as the financial motivator for partici-

pation as perceived by the DOD policy on profit. This con-

cern was similarly expressed by Walter Henderson when he

stated .

As we take stock of the program of value engineer-
ir.g, one thought that bears constant reminder is that
all the promotion, all the proliferation of paper regu-
lations and directives , all the contracts with YE
clauses in them , will. stand for nothing unless its
effect is to reduce the cost of defense. Our procure—
sent policy is worth no more than its effectiveness in
accomplishing that result. Whatever form this policy
takes with the passage of time, there is one essential
test that must be continuously applied to it where YE

10
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is conc erned , Does it offer the contractor real
incentive to make the special effort it takes to reduce
cost without sacrifice of performance? We cannot
afford for a minute to lose sight of thi s factor. It
is critical to the success of the program L7 .l22J.

Traditional economic literature on profit analysis

makes the assumption that the individual business firm

seeks to maximize profits (11.,21 6). The DOD profit policy

identified heretofore indeed supports this assumption.

However, previous research by Prank M . Scherer indicated

that defense contractors do not behave as the theory of

expected profit maximization would have them behave (11.

276). Scherer indicated that profit maximization is not

the major force driving defense contractors to explore

opportuniti es for cost reduction (lOslO ; 11,263). As per-

tains to the traditional, theo ry on profit, Scherer con-

cluded that defense contractors will seek to sacrifice

profit maximization in order to avoid the risk of finan—

cially unfavorable contract outcomes (12.150).

Scherer presented an economic theory which appears

to de—emphasize the importance of profit in the contractor ’s

decision spec trum. Moreover , Scherer ’s theory exposed a

contractor behavioral philosophy which seemingly contra-

dicts the DOD ’s objective of securing voluntary partici-

pation in contractual value engineering. Since the DOD

seeks contract cost reduction through its policy on YE,

Scherer ’s conclusion relative to contractor risk aversion

say possibly account for the lack of YE participation cited

11 
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in the referenced GAO report.

Other authors have expressed similar opinions con-

cerning the role of profits as a goal of the business firm.

Richard Eells and Clarence Walton stated,

Profit maximization as the goal of the firm has
been replaced in some circumstances by the long range
goal of general stability and enhanced reputation
L~1u s2 ~48J.

Peter P. ~~ucker stated . “. . . the essential fact

about profit is that there is no such thing. There are

only costs L3*lOJ . ”
Prank M. Knight, noted economist , supported both

the theory of risk aversion and the goal of general stabil-

ity when he concluded that the “re~~~fl on capital invested

must equal , in the long run, the competitive rate of inter-

est C8 s ,O3J . ”
It appears that defense contractors may assess the

magnitude of financial risk, return on investment and

general stability prior -to undertaking YE as a profit

consideration.

Statement of the Problem

The previously cited GAO report indicated that the

DOD program for YE is achieving only a fraction of its cost

savings potential . The GAO cited the lack of internal

management emphasis within DOD as contributing signifi-

cantly -to the lack of contractor participation. Although

the GAO recommended that the DOD publicly demonstrate the

12
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importance of YE by encouraging defense contractors to

participate for ’ additive profits , the economic literature
reviewed does not necessarily support the assumption that

defense contractors will respond to YE under the present

YE incentive policy.

No twi the tand.tng these recomsendations and conclu-

sions , there is no evidence in YE literature which specif-

ically addresses how present YE sharing ratios were deter-

mined, or whether historical a: s~mulated data were employed

in establishing these sharing rs .ios • Consequently, in the

absence of empirical evidence, doubt exists as to whether

present DOD YE sharing methods do accomplish the intent

prescribed in its overall profit and YE incentive policies.
Based on the DOD premise that profit is the primary

motivator driving contractor participation in YE, there

existed a need to determine and examine the scope and sag-

nitude of profit incentive alternatives under existing YE

sharing methods .

Research Obiectives 
-

The objectives of this research were .

1. To determine which of the present methods of

computing the contractor ’s YE incentive share under each

contract type examined provides the maximum YE profit and

total profit potential.

13 
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2. To determine if additional alternative sharing

ratios not presently considered provide greater levels of

YE profit and total profit potential under each contract
type .~~m1 ned.

3. To present and analyze a graphic comparison of

the outcomes of Objectives 1 and 2.

I. To identify key implications resulting from the

computations derived under Objectives 1 and 2.

Research Question

Since the DOD profit policy appears to support the

classical economic theory of profit maximization, the

question posed for research was which YE sharing method

maximized total, contract and YE profit potential for a

def ense contractor?

Sco~e

This research effort was limited to an analysis of

the profit potential under the YEl clause only. The V’EPR

clause requirements were excluded since the defense contrac-

tor is contractu~1ly obligated to perform YE at a prede-

termined level of effort which is negotiated prior to con-

tract execution. Thus the contractor ’s motivation to

achieve YE under the v~~~ clause materializes through his

compliance with the negotiated terms and conditions of the

contract. On the other hand , VEX participation assumes a

completely different perspective since participation is

l~4

L .



strictly voluntary and self-initiating. No contractual

obligation to participate in YE exists. Addi tionally, only

the profit potential pertaining to the instant contract was

analyzed since the literature was absent of any empirical

data that would support a reasonable prediction of the

probability for concurrent or future contracts.

This research was further limited to an analysis of

the YE profit potential in FPI and CPI contract types since

they are the only two compensation arrangements under which

the ASPR authorizes both the YE incentive or contract cost

sharing ratio methods of YE sharing.

Orzanization of the Study

The remaining chapters of this study are devoted to

documentation of the effort undertakes ~o answer the re-

search question. Chapter 2 provides the conceptual devel-

opment of the research team’s approach to defining the task
- hand. Chapter 3 describes how the research was conducted

art i data gathered. Chapter ~1 provides an analysis of data

gathered , while Chapter 5 addresses conclusions and recom-

mendations based on the results or the data analysis .

15
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Chapter 2

R~~EARCH DEIGN

As stated in Chapter 1, the purpose of this research

was to determine which of the ASPR YE sharing methods gener-

ated the maximum profit potential for a defense contractor.

To determine this profit potential, a contract pricing model

and a contract profit model incorporating present YE sharing

methods were developed according to ASPR pricing guidelines .

Develotment o~ the
Cont ’act Pricing
Model

The basis for the contract pricing model was devel-

oped from the DD Form 633, “Contract Pricing Proposal .”

This form provides a standard format for soliciting pricing

information from potential contractors when the DOD is con-

templating awarding a contract for a specified product or

service. The DD Form 633 lists standard cost element clas-

sifications to permit the off eror to identify the proposed

cost estimate for each element of cost; however , the form

may be manually altered by the off eror if an additional or

more descriptive cost element is desired. In any event ,

L the cost and pricing data provided by the off eror become

the basis for contract negotiations and , ultimately , the

negotiated contract price (18 p.16s1L 1).

16
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Since the elements of the contract price can be

separated into two generally accepted classifications, cost

and profit , it is possible to combine these classifications

into the following algebraic relationship .

PRICE EQUALS COST PLUS PROFIT

However , for the purposes of this research , the following

relationship was utilized since profi t is a function of

cost when YE sharing is contemplated.

PROFIT EQUALS PRICE MINUS COST

This relationship served as the basis for analyzing the

profit potential from a YE change proposal when the alter-

nate sharing methods are applied against the FPI and CPI

compensation arrangements.

To pictorially represent this cost/profit relation-

ship , simple graphs for each compensation arrangement are

identified in Figures 1 and 2. In both figures , the hori-

zontal axis represents cost; the vertical axis represents

profit (fee)/loss. Price is not shown directly but can be

assessed as the algebraic sum of the measurements on the

two axes describing a point (114.68). Table 2 identifies

the contract element acronyms used throughout the study.

- - 
17
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Table 2

Contract Element Acronyms

TC Target Cost

AC Actual Cost

Target Fee/Profit

CP Ceiling Price

MAXFE Maximum Pee

MII’IFE Minimum Fee

J Contract Cost Sharing Ratio

I YE Sharing Ratio

18
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The cost-ulus-incentive ( CPI) coaDensation arrange-

~~~~~~~~ The cost/fee line presents the locus of a number of

different possible cost/fee combinations ; however , the

procurement situation portrayed in Figure 1 is described as

follows .

Target Cost $10,000,000

Target Pee $ 1,050 ,000

Sharing Formula 80/20

Maximum Fee $ 1,700,000

Minimum Pee $ 1~OO ,OOO

NOTE * Sharing formula refers to government/contractor

sharing percentages respectively.

The government and contractor have mutually agreed that

$10,000,000 is a reasonable estimate for the cost of this

effort. There are still uncertainties in the effort which

are recognized by the minimum and maximum fees • These

fees constrain the amount of actual fee when the actual

cost is less than $7 ,750,000 or more than $13,750,000. The

basic assumption underlying the range of incentive effec-

tiveness (portion of line between $7,750,000 and $13,750,000

on the horizontal axis ) is that the final actual cost will.

fall somewhere on the share line and that the contractor

will have performed for a minimal cost. Consequently, the

finsi price of the contract to the government will be the

cost of performance plus a fee determined by the sharing

ratio at that final cost level (111*77-86).

20 
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The fixed-Drice—inc entive (FPI) comDensation

arrangement. The same basic relationship of cost and

profit as depicted by the cost/fee line in the CPIF contract

exists for the FPI contract; however , the procurement

situation in Figure 2 is described as follows .

Target Cost $10,000 ,000

Target Profit $ 1,050,000

Ceiling Price $12,000 ,000

Sharing Formula 80/20

NOTE a Sharing formula refers to government/contractor

sharing percentages respectively.

In this procurement situation the government and

contractor have mutually agreed that $10,000 ,000 is the

target cost , but both contracting parties recognize that

the government ’s maximum obligation is $12,000 ,000 , the

ceiling price. In addition to this limit, there is a cost

ceiling point or “point of total assumption” ( PTA), beyond

which the cost sharing ratio changes from 80/20 to 0/100

and produces the effect of reducing profit by one dollar

for each dollar of cost incurred beyond the PTA. The PTA

is depicted as the point where the two cost sharing ratio

lines intersect. Consequently, final price of the contract

to the government will be the cost of performance plus a

profit determined by the sharing ratio at that final cost.

In any event , the government ’s obligation will not exceed

21
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the ceiling price notwithstanding the contractor ’s actual

cost of performance (111.67—8 5).

DeveloDment of Contract
Profit2 Mode].

In order to investigate the cost and profit rela-

tionships as depicted in Figures 1 and 2, the following

basic contract profit model was developed to identify the

profit calculation for these incentive contracts .

Total P r o z i t = T F - L J ( A C - TC)]

This model demonstrates the existence of an algebraic

relationship between total profit and actual cost (AC )

such that when .

1. Actual cost (AC ) equals target cost ( TC ) ,  the

contractor ’s total profit is equal to target profit (TP ),

2. Actual cost (AC ) exceeds target cost (T C),  the

contractor ’s total profit is equal to target profit (TP )

less the contractor ’s share ( J )  of the cost overrun,

3. Target cost (TC ) exceeds actual cost (AC ),  the

contractor ’s total profit is equal to target profit (TP )

plus the contractor ’s share (J) of the cost underrun.

2Por the remainder of this study, the term Drof it
includes both fee and profit. No further distinction
between the CPI and FPI contract types is necessary.

23 
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With these preliminary relationships defined , the

basic profit model was expanded to incorporate the algebraic

computation of YE sharing in accordance with the guidelines

in Appendix A. Consequently, the basic contract profit

mode]. was redefined as follows .

Total Profit - LJ(AC - TC) + I(cIs - Gc)]
This model identifies the algebraic relationship between

total profit and actual costs and the adjustm ent to total

profit when YE savings are shared with the contractor under

either of the two YE sharing methods . 1±’ for example, the

contract contains a YE sharing ratio (I)  extracted from

Table 1 in Chapter 1, total profit is equal to target

profit (TP ) plus the contractor ’s share of the difference

between target cost (TC ) and actual cost (AC ) plus the

contractor ’s share of the YE savings computed per Appendix

A. Conversely, if the contract provides for YE sha~ ing

pursuant to the contract cost sharing method , I is equal to

zero (0) and the total profit is equal to target profit

(TP ) plus the contractor ’s share (J) of the difference

between target cost (TO ) and actual cost (AC) .

The following chapter describes how this profit

model was used to answer the research question.

211.
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Chapter 3

METHODOLOGY

DOD has sought to promote contractor participation

in its Value Engineering program by providing additional

profit reward for approved YE initiatives. As discussed

in Chapter 1, the DOD Value Engineering program has not

achieved its full potential in that there has been a general

lack of contractor participation. Several factors were

noted as possibly contributing to the deficiency in parti-
cipation, namely, lack of top level DOD management support ,

and emphasis away from the concept of profit as the primary

motivating force wi thin a business firm . Overshadowing

these factors, however , in the opinion of the research team,

F was the specific lack of empirical studies to determine if

present YE incentive shares are in fact consistent with

overall DOD profit and VS incentive policy objectives .

Chapter 2 describes the models used as a basis for

the research effort. The models depict the basic pricing

relationships that pertain to the present DOD contractual

VS program as defined by the ASPR . These models and the

inherent relationships between cost and profit provided

the conceptual framework to structure the res earch objec-

tives and question.

25



This chapter describes how the expanded profit model

was used to objectively assess the YE profit incentive

offered by DOD to a participating contractor. The initial

task undertaken was to determine if an existing data base

could be used to generate the information required for this

research effort. The literature revi ew included .

].. Professional journals and periodicals.

2. Published materials on value engineering,

contractual arrangesents, cost and profit relationships,

contractual incentives , and economic incentives .

3. Research reports of institutions of higher

learning including United States military professional

schools.
11.. United States Department of Defense publica-

tions .

This literature review did not disclose any empirical data

which smm~trized the comparison of profit potential under

the two YE sharing methods • The research team concluded

that.

1. Data required for the research effort could be

generated by simulating VS sharing computa tions prescribed

in ASPR. H

2. The contract cost and profit relationships

depicted in the model developed in Chapter 2 could be

mathematically portrayed by computer programming.

26
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3. ~~pirica1 data were not necessary to examine the
computational relationships between the VS sharing methods

and the profit potential.

In employing this approach , the research team made

the following additiam]. assumptions.

1. The data generated would not support statistical

analysis because the data were not randomly generated nor

were the data selected from an infinite population.

2. Factors affecting the contractor’s decision to

submit a value engineering change proposal ( VECP) are not

known. For example.

a. Defense contractors are unwilling to pub-

licize their policies relative to pursuing increased pro-

fits through value engineering participation, and

b. The source of financing contractor VS

development costs (CC) may be provided internally or

secured from sources external to the organization.

3. Circumstances surrounding the negotiation of
and agreement to actual contractual parameters are not

known. For erample, target cost may be based on an incre-
mental cost concept of pricing in lieu of a full cost

pricing concept using the DD Form 633, “Contract Pricing
Proposal.”

27
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Computer Simulation

Simulation programs in the FORTRAN computer

language (Appendices B and C) were developed to generate

the data required for analysis. The profit model devel-

oped in Chapter 2 was included in the FORTRAN programs,

and a hypothetical VS change proposal created by the

research team (Appendix D) was used as the basis for data

generation.

The CPI contract type was examined first. This

particular contract compensation arrangement incorporates

a contract incentive share ratio which is intended to

reward a contractor for efficient cost management. The

effectiveness of this incentive is limited to a specific

cost range as depicted in Figure 1, Chapter 2, between the

point estimates which represent the negotiated maximum and

minimum fees. As explained also in Chapter 2 , the effec-

tiveness of this cost incentive is further limited by the

amount that actual costs either exceed or underrun target

cost.

Initial assessment of the CPI contract type under

the contract profit model consisted of processing the

value engineering change proposal (VECP) under the hypo-

thetica]. scenario identified as Appendix D. In addition

to the parameters specified in the scenario, three other

parameters were varied .

28 



1. Actual cost for the contract was incremented

each iteration by $100,000 over the range between negoti-

ated maximum and minimum fees to incorporate both contract

underrun and overrun situations in that spectrum.

2. VI share ratios under each actual cost situa-

tion examined were varied stepwise in five percent incre-

ments to cover the range of theoretically possible con-

tractor shares, 5—95 percent.

3. Contract cost sharing ratios were likewise

varied in the same increments, under each YE share ratio

examined.

Data generated during each phase of the simulation

were written to permanent data files for later analysis.

The FPI contract type was examined next. This

contract type is intended also to reward defense contrac-

tors for efficient cost management. However, the PPI

contract includes an additional cost concept not present

in the CPI contract, the point of total cost assumption

(PTA ) ,  as identified in Figure 2, Chapter 2. This is the

cost point beyond which each dollar of addi tional cost

reduces contract profit by one do11~r.

Assessments of the FPI contract in Figure 2 under

the contract profit model were made in a similar manner to

those made concerning the CPI model . The hypothetical

scenario depicted in Appendix D was again used to define

the basic contract parameters .

29
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Three additional parameters were then varied to

generate and compile data for subsequent analysis :

1. Actual cost for the contract was incremented

each iteration from an arbitrarily selected minimum value

of $7,500,000 up to and including the ceiling price

($12,000,000) in increments of $100,000 to incorporate both

contract cost underrun and overrun simulations.

2. VI share ratios and contract cost sharing ratios

were then incremented in the same manner as identified in

the CPI simulation (5 percent increments through 95 p er—

cent).

Data generated by this simulation were also written

to a permanent file.

Data Gathered ~ zrinz
Simulation Runs

Data were generated during simulation runs of the

various contract models and situations, and were written to

permanent files on the computer1 Data generated and stored

were those required for additional study to produce the in-

formation required to meet the research objectives and to

answer the research question. Data compiled during each

simulation run included the following.

1. VI profit under each sharing method for each

— level of cost simulated.

2. Total profit under each contract type, each

method of sharing, and each level of cost simulated.

30
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The following chapter describes how the data
generated by the computer simulations were transformed
into information necessary to answer the research question.

I 31
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Chapter Li.

DATA ANALYSIS AND FINDINGS

Overview 
-

The entire effort of this research was to answer

the research question--which VS sharing method maximized

the VS profit potential and the total contract profit

potential for a defense contractor? Using the data col-

lected through both the contract pricing and the hypo-

thetical VECP models developed in Chapter 2 , the ranges

of possible profit outcomes were determined for both VS
profit and total contract profit.

The first data analysis consisted of numerically

sum’~~rizing the profit potential to a def ense contractor

when simulated costs equaled target costa for each com-
pensation arrangement. The second analysis measured the

profit potential in cost underrun situations, and the
final analysis measured the profit potential for cost

overruns • These last two analyses were divided into
separate segments in order to categorize the data accord-

ing to the specific contract pricing features unique to

the CPI and FPI compensation arrangements.

Graphic representations provided the basis for

identifying th. relationships of these pricing features

32



in order to achieve the objectives of the research and to

answer the research question.

Analysis of VI Profit
Potential 

-

YE profit potential is the product of computing

the contractor ’s share of the excess as defined in Appen-

dices A and ID. The symbolic representations of these math-

ematical products are as follows $

VS share ratio method.

RI(CIS — GC)

Contract cost sharing method.

RJ(CIS - GC)

NOTE : RI and RJ values represent the entire range of

theoretically possible sharing ratios as specified in

Chapter 3.

Thus , the maximum YE profit potential available to

the defense contractor is derived by applying the larger

sharing percent, RI or RJ, to the mathematical differences

between CIS and GC. Since the difference between CIS and

GC remained fixed at $60 ,000 throughout the data genera-

tion phases of this research , the maximum VI profit poten-
tial available to a contra ctor is related directly to the

larger of the two sharing ratios , RI or RJ.

‘3



Analysis of Profit
Potential — Cost
Underruna

The CPI comDensation arrangement. As identified in

Chapter 3, simulated cost for the CPI scenario included in

Appendix ID was incremented by $100,000 over the cost range

associated with the maximum fee of $1,700,000 and the target

fee of $1,050,000. Concurrently, YE share .*tios and con-

tract cost sharing ratios under each simulat4d cost itera-

tion were varied stepwise in five percent increments to

cover the range of theoretically possible sharing combira-

tions in this cost range.

Figures 3 through 7 sum~~i”ize the results of the

data generated for contract cost underrun situations rang-

ing from $5,500 ,000 to and including target cost, $10,000 ,

000 . The horizontal axis on each graph represents the

theoretical range of the contractor • a portion of the VS

sharing ratio • The vertical axis represents the theore-

tics.]. range of contract cost sharing percentages avail-

able to the contractor. Points of intersection of the

two ratios, falling in areas on the graph designated

either contract share (CS ) or YE share (YE), depict the

sharing method which maximizes tOtal contract profit

potential at that point. The lines on each graph repre-

sent the locus of points at which total profits for each

share method are approximately equal.
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Figure 3 illustrates results obtained at a level

of simulated cost of $5,500,000. At that level , the con-

tractor will maximize total contract profit potential under

the contract share method only at the points of ratio com-

bination intersection which lie in the area designated CS.

At all other intersection points, the VI share method pro-

vides maximum total contract profit potential. For exam-

ple, given a contract share of 10 percent in combination

with a VE share of 10 percent or less , the contractor maxi-

mizes total profit potential if operating under the con-

tract share method. Conversely, given a contract share

of 15 percent , the contractor maximizes total profit poten-

tial under the VS share method regardless of the magnitude

of the VS share rate.

Figures 11. through 7 further identify the sharing

combinations which maximize the contractor ’s profit poten-

tial as simulated costs move closer to target cost. As

simulated costs increase in magni tude , the area in which

the contract share method produces the maximum total pro-

fit potential also increases , growing in area upward and

to the right until at target cost, the graph is bisected

into the two separate and distinct areas depicted in Figure

7. Within this range of anticipated actual costs , a VS

share ratio of 35 percent in combination with a contract

share rate of less than 30 percent always provides the

Leo
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contractor with maximum total profit potential when shar-

ing YE savings under the YE share method.

The FPI comQensation arrangement. As identified

in Chapter 3, simulated cost for the FPI scenario included

in Appendix ID was incremented by $100,000 over the cost

range between $7,500,000 and target cost, $10,000,000.

Concurrently, VS share ratios and contract cost sharing

ratios under each simulated cost iteration were varied

stepwise in five percent increments to cover the range of

theoretically possible sharing combinations in this cost

range.

Figure 8 summarizes the results of the data gener-

ated for contract cost underrun situations ranging from

$7 , 500 ,000 to $10,000 ,000 . The horizontal and vertical

axes represent the contractor’s share of the VS sharing
• ratio and contract cost sharing rates respectively. The

area labeled CS identifies those contract cost sharing

percentages where profit potential is maximized over this

$2,500,000 cost range. Sharing value engineering savings

at a separately negotiated YE share rate does not provide

the contractor the maximum profit potential when the com-

bination of the contract cost sharing rate and YE share

rate falls within the area designated “CS ” on the graph.

For •mmple, the contractor will maximize profit potential

for simulated costs ranging from $7,500,000 to $10,000,000
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when sharing VS savings at the contract cost share bases as

opposed to shari ng VS savings at a YE share rate of 65/35 ,

if the contra ctor portion of the contract share rate is

greater than 30 percent. Convers ely, the contractor will

maximize profit potential over this same simulated cost

range under the YE share method, at a YE share rate of

65/35, if the contractor ’s portion of the contract cost

share ratio is less than 30 percent .

Analysis of Profit
~otentia]. - Cost
Overruns

The CPI compensation arranaement. Simulated cost

was incremented by $100,000 over the cost range between

$10,100,000 and the cost level associated with the minimum

fee of $400 , 000. Concurrently , the YE and contract cost

sharing ratios were varied as previously identified.

Figures 9 through 12 siiin”~rize the results of the data

generated for cost overruns in this range. Figure 9
specifically illustrates that profit maximization for VI

sharing over the 5-95 percent sharing range depends on the

actual rate specified for each of the two shari ng rates .

For mr~~p1e, total profit potential is maximized under YE

shari ng when the contract cost shari ng rate is 80/20 and

the YE share rate is less than 85/15. Conversely, if the

VI shar e rate is 65/35 , then profit potential under con-

tract cost shari ng is maximized only when the contractors

1e3
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share of the cost sharing ratio is greater than 30 per-

cent.

Figures 10 through 12 reveal that, in an overrun
situation, as simulated costs move farther from target

cost, the range of sharing rate combinations which mxi-

mize total profit potential under the YE share rate method

of computing VS savings increases • In this range of costs,

the area of rate combinations which favor the contract

share method becomes wedge shaped, and shifts downward and

toward the origin with increases in those costs • For

example, at simulated costs of $11,500,000 and $12,500,000

as depicted in Figures 10 and 11 respectively , given a

contract cost sharing ratio of 80/20 and a VS share rate

of 80/20 or less, the contractor maximizes his total pro-

fit potential by sharing VS savings at the contract share

rate. As depicted in Figure 12, however, at a simulated

cost of $13,500,000 and the same rate combinations, the

VS share method maximizes that potential, the effect of

the shift of the wedged area down~iard and toward the

origin.

The FPI compensation arrangement, The structural

characteristics of the FPI compensation arrangement sup-

ported the decision to ernrnine profit potential in two

separate cost ranges for a cost overrun situation. Accord—

ingly, the analysis is divided into the following two
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categories~ (1) Target cost to PTA and (2) PTA to ceiling

price.

1. Target cost to PTA——Figur e 13 identifies the

sharing ratio combinations which maximize total profit

potential in the cost range from target cost to the PTA..

The relationships depicted in Figure 13 are identical to

the realtionships depicted in Figure 8. However, the data

also indicate that given a VI sharing rate of not less

than 35 percent , total profit potential is maximized under

the VI sharing method if the contractor ’s portion o± the

contract cost sharing ratio is less than 30 percent.

2. PTA to ceiling price--Figur~~1Le through 22

summarize the data for each cost iteration of $100 , 000

above the cost level at the PTA. The area labeled VI in

each of the figures illustrates the region where the VI

share method of computing total profit potential is more

advantageous to a defense contractor. Sharing VS savings

at a cost sharing rate which falls within this area will

not permit the defense contractor to achieve maximum total

profit potential. Conversely, a defense contractor should

elect to share YE savings under the cost sharing method if

the contractor ’s portion of the contract cost sharing ratio

falls outside the area labeled VS.

Figure 23 reflects the area of maximum total profit

potential where simulated costs equal $12,000,000 , the 
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the contract ceiling price. At this cost level, total

profit potential is maximized or, in reality, loss is
minimized when VS sharing is accomplished under the con-

tract cost sharing method.

The final chapter addresses the conclusions drawn

from the data analysis and presents recommendations of

the study.
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Chapter 5

STJ?’~1ARY , CONCLUSIONS, AND

RECOMM~~DATIONS

Summary

This research effort began by investigating the

government ’s contractual VS program. The objective of

this study was to determine which of the alternate VS

sharing methods provided maximum profit potential to a

defense contractor gi’~~n that the DOD policy assumes

defense contractors are notivated to maximize profit.

A research methodology was designed to collect data through

the use of a computer simulation program. Hypothetical

contract pricing models and a hypothetical VS proposal

were developed to determine VS and total contract profit

potentials when subjected to various iterations during

simulation runs. It was recognized that the pricing and

VS models may have unintentionally biased the results of

the researchs however, the ranges of cost and sharing corn-
- —- .--  - binations examined appear to have minimized the effects

4 - of arbitrarily selecting values for these variables • ~~ta

collected were graphically portrayed to identify which YE

sharing method produced the maximum profit potential.

The data were analyzed to determine the relationships
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between the VS sharing methods currently authorized by the

ASPR and the cost sharing arrangements historically nego-

tiated in DOD incentive contracts • The data analysis pro-

vided the basis for the conclusions and recommendations

that follow.

Conclusions

Conclusions drawn from the research effort are

sliffiffiRrized in three areas ~ 
.

1. Maximum VI profit potential is a function of a

sole determinant, the larger of the alternate sharing

ratios available under either the contract cost sharing or

VS sharing method of computing VS profits.

2. There is no rtngle, universal method of corn-

puting VI sharing which maximizes total contract profit

potential over all possible anticipated cost outcomes.

3. The cost sharing method of computing YE sav-

ings as authorized by ASPR 1-1704.2 does not always sup-

port the DOD policy relating to contractor profits.

VI Drofit -ootential. The existence of alternate - :

VS sharing methods only enhances a defense contractor ’s

profit potential for the VECP when the largest sharing rate

is applied to the sharing base. Since the sharing base is

exactly the same under both sharing methods, the maximum VI

profit potential available -to the contractor is a function
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of the larger of the two sharing rates. Historically, DOD

incentive contracts have included negotiated sharing rates

ranging from 90/10 to 70/30. In the same light, however,

the maximum permissible VI sharing ratio for incentive con-

tracts is 65/35. Given the historical range of cost shar-

ing ratios and the maximum VS sharing ratio, the latter

consistently produces the maximum VI profit potential for

a defens e contractor.

Universal method of VI sharing. In contract cost

underrun simulations employing the hypothetical scenario

developed by the research team, results appear to confirm

the total profit maximization benefit of the ASPR VI share

ratio , as opposed to the historical range of DOD con-tract

cost sharing ratios. In anticipated cost underrun situa-

tions under both the CPI and FPI compensation arrangements ,

the VI share method consistently produced higher total pro-

fit potential when the contractor portion of the VS share

ratio is numerically greater than that of the contract cost

sharing ratio. In general, then, in this range of simu-

lated. costs , if contract cost sharing ratios are negotiated

at rates which have been traditional within DOD, the

defense contra ctor will not maximize his total profit

potential by sharing VI profits under the contract cost

sharing method.

64

-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-- _ _~ •~~~~~~~~~~~~~~~~~~~~ • V ~~~~~~~~V~~~~~ V~~~~~~~~~ V~~~~ - -- -- - ----- 

In contract cost overrun simulations within the

same hypothetical scenario , results indicate that the

application of the VS share method to maximize total profit

potential cannot be unive rsall y adopted. In addition ,

results indicate that in this range of simulated costs,

the method which maximizes total profit potential in the

CPI contract does not always do so in the FPI contract.

Under the CPI contract in the cost overrun situa-

tions simulated, total profit potential is maximized when

the present YE share rate , 65/35, is used in conjunction

with any cost sharing ratio in the range 90/10 to 70/30,

This conclusion mirrors the same conclusion found in the

CPI contract during simulated cost underrun situations.

Under the FPI contract in cost overrun situations

simulated up to and including the cost level at the PTA

the VS share method consistently maximizes total profit

potential when the pres ent VS share ratio , 65/35, is used

in combination with the traditional range of cost sharing,

90/10 to 70/30. As simulated cost increases beyond the

PTA, total profit potential is maximized almost exclusively

under the contract coat share method. In this range of

simulated costs , the VS share metho d appears to be effec-

tive only in those instances where the contractor portion

of the VS share ratio is greater than its present maximum,

35 percent.

~ 

65 

-



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

Profit maximization thrpuzh contract cost sharing,

The conclusions set forth above do not support the need for

the optional contract cost sharing method of sharing VS

savings given the maximum allowable YE share ratios set

forth in the ASPR and the historical range of contract cost

share ratios . Wi thi n those parameters , the contract cost

sharing method provides maximum total profit potential only

under the FPI contract and at substantial cost overruns .

Consequently, at this cost spectrum, the practicality and

benefits derived from the cost sharing method as an induce-

ment to increased profi t potential are questionable.

Recommendations for DOD

Based on the onclusions drawn from the research ,

it is recommended that the DOD re-examine its present VS

policy in the following areas s

1. VI sharing policy as set forth in ASPR 1-.~.70Le.2.

2. Basis for contract cost sharing method.

ASPR 1-1704.2 tolicy. Given the range of cost

sharing ratios historically negotiated in the DOD, total

contract profit potential is not maximized when the cont ract

V cost sharing method of shar ing VS savings is used pursuant

to ASPR 1-1704.2. Accordingly , the unqualified use of the

authorization set forth in ASPR 1-1704.2 can lead to

reduced profit potential to a defense contractor ,

66
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Consequently, the DOD should re-examine the propriety of

this blanket authorization in view of the reduced profit

potential occasioned by the use of the cost sharing

method.

Basis for contract cost sharing. Since the find-

ings and conclusions generally do not support the use of the

contract cost sharing method as a viable alternative to the

VS share ratio method , DOD should determine the basis for

a defense contractor ’s agreement to share VI savings under

the method which reduces profit potential. A survey of the

defense industry seems most appropriate for this investi-

gation. It appears that a contractor’s agreement to share

VI savings under the contract cost sharing method may be

contrary to the DOD conclusi..on that defense contractors’

actions are driven by the profit motive. The data analyses

confirm that profit potential is normally reduced if VS

savings are shared under this method. It also appears

that some other factor or factors may weigh more heavily

than the profit motive in the contractor ’s decision to

participate in VI.

On the other hand, DOD’s total expenditures for VS

savings may be reduced when the contract cost sharing

method is used since less profit dollars flow to the con-

~rs— tcr .rn der this method. Consequently, DOD should
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ascertain the factors driving the contractor to partici-

pate in YE as well as its own motives for providing 
—

profit as the contractual incentive to VS.

Recommendations for
Future Research

Further research is required to substantiate the

conclusions set forth in this study. Additional research

is needed to identify those factors which influence a

defense contractor to concur to share VI savings at con-

tract cost sharing ratios which do not appear to maximize

his profit potential . Conclusions drawn individually by

Scherer and Knight in -their research concerning profit

as a motivator could be used as a basis for further study. 3

In addition, the research team recognizes the fact
that the hypothetical scenarios developed for the research

effort may have unintentionally biased the results of the

simulation. Consideration should be given to developing

a more detailed simulation program encompassing randomly
generated contract parameters , anticipated cost figures ,

and sharing ratios based on their historical probability

of occurrence. The most promising anticipated benefit from

this approach would be the ability to subject the data to

statistical analysis.

3See pages 11 and 12.

68

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_- — _ —- 

~~~~~~~~~~~~~~~~~~~~ 
— V _ _ma



— ~V~ V~~VV V V V _ ~_ -~ ~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~ VVV-~~ V-_V ~~ — __
~ — ~~~~~~~~~~~~~~ ~

_
~_

APPENDIX A

COMPUTATIONAL REQUIRDIENTS FOR VS

69

_ _ _  - _ _ _ _ _

- ~~~~~~~~~__ ~ - -  - ~~V _ V ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~-~~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

1. ASPR 7-l04. L 1 4( a ) ( 2 ) ( e ) ( l ) ( i i )  and ASPR

7—204 .32(b) state s

- I  
- (A )  If there is a reduction in costs, reduce the

total target cost of items affected by the VECP
by ICS . . .

(B ) If ICS exceeds GC, add 35% . . . of the excess
to total target profit relating to such items

(D) Subtract 65% of ICS from the maximum dollar
limit on the total final price of such items .

2. ASPR 1—1704.2 states s

. . . The VS clauses in 7—104.44 and 7-204.32(b)
(as applicable to supply contracts), (specifically the
sharing provisions of paragraph (e)  thereof), may be
modified when used in incentive contracts to provide
for the sharing of VI instant contract savings in the
same ratio as the contract incentive share ratio, with
no adjustment to targets or ceilings when a VECP is
approved. This modification permits instant YE savings
to be rewarded under the overall contract cost incen-
tive,

3. ASPR 7_104,L14(a)(6) and 7—204.32(d) states

. . . If the cost reduction proposal submitted pur-
suant to this clause involves an anticipated decrease
in the cost of performance of this contract and is
accepted by the Government, the parties agree that
neither the target cost, target profit, nor ceiling
price of the instant contract shall be adjusted by
reason of the acceptance of such proposal. The new
requirement will be incorporated into the contract
by a contract modification which will state that it
is made pursuant to this Value Engi neeri ng clause.
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010 CA LL A T T A C H (  14 ,” INTILE; ” , 3 , 0 ,
020 CP11.L A TTA CR (L 5 ,”OUTF1LE ~~

” ,3 ,0 , , )
030 I N T E G E R  AC
040 REAL PTAI ,PT AO
050 REA D (14 ,105 ,END— 99)CC ,GC ,C I S ,T Ct ,TF 1 ,’1AXFE ,~ fI:~F E ,CP
060 105 F0R~~AT(5 (F6.0 , 1X ) , 2(VI 5 , lX) , F6 .0)

070 DO 10 A C— 7500 ,12 100 ,100
080 W R I T E ( 1 5 ,10 0 0 ) A C
090 1000 FOR:1AT (3X,18)
100 DO 20 1 5 ,95 ,5 H
110 R 1 1/100 .
120 do 30 ja5 ,95 ,5
130 RJ— J/100.
140 t c o — r c i— c t s
150 I0 Tp I+(~~I*(CIS_ (C))
160 CPO .CP_ ((1 ._ RI )*CIS)

170 PTAI—((CP— (TFI+TCI))/(1.—RJ))+TCI
180 PTAO— ((CPO—(TF IO+TCO ))/(1 .—RJ))+TCO

190 IF(PTAO .CE .CPO)G0 0 50
200 I!(AC.GT .PTA0 )TPFPtVE~ TFI0_ (RJ*(PTA0_TCO ))_ (AC_PTA0 )
210 tF (A C.G :.CP0)TPFPIVE—CPO—A C
220 IF(AC.LT .CPO .AND .AC .LE.PTAO)TPF3IVE_TFLO_ (aJ*(AC_TCO ))
230 GO TO 70
240 50 IF (AC.GE .CPO)TPFPIVE CPO—AC
250 IF(AC.LT.CPO)TPTPIVE TFIO_ (RJ*(AC_TCO ))
260 GO TO 70
270 70 IF (PTAI .GE.CP)G0 TO 60
230 I F (A c .cT .p T A 1 ) T p F p I c s ~ r F r _ ( 3 J * ( p T A I _ r c r ) ) _ ( A c _ p T A I )
290 IF(A C .GE.CP)TPFPICS— CP—AC
300 IF(AC .LT.CP. AND .A C .LE.PTAI )TPFPICS~~TFI_ (a J*(AC_ TCI))

310 GO TO 40
320 60 1F(AC.LT .CP)TPFPtCS~~TF1_ (~~J *( A C ~~TCI))
330 IF(AC.GE .CP)TPFPICS— CP—AC

340 G0 T0 40

350 4 0  WRIT E(15 ,1200)I ,J ,T?F ?IVE ,T P F P I C S
360 1200 FOR~t A T ( 12 X ,2 ( I 3 ,1X) , 2(F10.2 ,1 X ) )
370 30 C O N T I N U E
380 20 CONTI NJE
390 10 C O N T I N U E
400 99 CONTINUE
410 STOP
420 END

r e a d y

*
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010 CALL ATTACH (13,”FPIFILE ;” ,3,O ,,)
020 CALL ATT A CR (14 ,” INYILE ;” ,3 ,0,,)
030 CALL ATTAC~~( 15 ,”0UTFILE; ” ,3 ,0,,)
04 0 INTEGER AC
050 READ (14-, 105 ,END— 99 )Cc ,cC ,cIS ,TCr,TFt ,~IA:~~~,~trNpE ,cp
060 105 FOR -IAT(5(V6.O,1X) ,2(15 ,1x) ,F6.O)
07 0 DO 10 A C—5 5 00 ,13500 ,100
080 W RIT E( 15 ,1000 )A C
090 1000 FOR:1AT (3X, 18)
100 DO 20 1—5 ,95 ,5
11 0 RI— I/10O .
120 C P I F V E ~~R t * ( CIS_ G C )

130 DO 30 J— 5 ,100 ,5
140 R J— J/100 .

150 TCO—T C I—C IS

150 TYIOaTFI+(U*(CIS_GC ))
170 ~1AxFEo~ :tAx pE+ (aI*(CrS_Gc))
180 ~1INFEO_ ~!I~TFE+(!U*(CIS_GC))
190 TP7EmT~~IO_ (R J*(AC_ TCO))
200 IF(TPVE.GT.MAXF EO)TPVE—:tAX~ EO
21 3 LF(TPVE .LT. MINFEO)TPVE—~-tIN FE O
220 CP I F C S~ RJ*(CIS_C C)
230 TPCS TFt_RJ* (~~C_TCI )
240 IF (TPCS.GT .MAXFE)TPCS—IAXF E
250 I VF(TPCS. LT. MI~~FE )TPCS— ~1INFE
260 ‘JRITE (15 , 1200)t ,J ,TP VE ,TPCS
270 IF(AC .LE.5500)rJRITE (13 , 1100)t ,J ,C P I F V E ,CP L F C S
280 1200 FORMAT(18X ,2 (I3 ,IX) ,3 ( 2 X ,F10.2))
290 110 0 FOR :1AT (2(1X,I3),2(1~:,F10.2 ))300 30 CO NTINU E
310 20 CONT INUE
32 0 10 CONT INUE
33 0 99 CONTI NUE
340 ST OP
350 END

ready

*
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CPI Model

Target Cost $10,000 ,000

Target Fee 1, 050 ,000

Maximum Fee 1,700,000

Minimum Fee 400 , 000
Sharing Formula 80/20

FPI Model

Target Cost $10,000,000

Target Profit 1,050,000

Ceiling Price 12,000,000

Sharing Formula 80/20

VECP For Both Models

Contractor Development Costs (CC) $ 30,000

Instant Contract Savings (CIS ) 70,000

VECP (CIS + CC) 100 ,000

Government Costs (GC ) 10,000

Excess ( CIS - GC) 60,000
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1. Target cost That point in the range of possible

costa which the government and con-

tractor agree is the most probable

(1L~i p • 79) ,

2. Target Pee/Profit The amount of profit or fee received

for achieving target cost (14~79).

3. Cost sharing line The range of cost sharing from the

most pessimistic coat point to the

most optimistic cost point (19s2C5).

i. cis Instant contract savings which are

defined as the unit cost reduction

times the number of units affected

in the instant contract (l7sp.7s98) .

5. CC Estimated allowable contractor

development and implementation

costs (l7sp .7s9 8) .

6. VECP Value engineering change proposal ;

computationally reflects the com-

bined costs of CIS and CC (l7zp .7i

98).

7 • GC Government coats which directly

result from development and iznple-

mentation of the V~ CP (l7sp .7s98).

8. Excess CIS less GC (17:p.7s98).
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