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COST BENEFIT ANALYSIS OF GOVERNMENT FURNISHED EQUIPMENT
VERSUS CONTRACT FURNISHED EQUIPMENT FOR THE PROCUREMENT
AND INTEGRATION OF THE MK-44 CHAIN GUN WITH THE UNITED
STATES MARINE CORPS EXPEDITIONARY FIGHTING VEHICLE

ABSTRACT

The Direct Reporting Program Manager (DRPM) for the United States Marine
Corps Expeditionary Fighting Vehicle (EFV) is conducting an analysis of two acquisition
tactics concerning the commercial procurement of the MK-44 chain gun to be integrated
with the EFV. General Dynamics (GD) manufactures the EFV and the MK-44 is
manufactured by Alliant Techsystems Inc. (ATK). The purpose of this thesis is to assist
the DRPM in determining which of two tactics the Government should use for the
procurement of the MK-44. The two alternatives for acquiring and integrating the MK-44
are: 1) to procure the MK-44 as government furnished equipment (GFE), or 2) to procure
the MK-44 as contractor furnished equipment (CFE). The fundamental difference is that
a GFE arrangement will provide a direct contractual relationship between the
Government and ATK, whereas, a CFE contract will eliminate that relationship as ATK
will become a sub-contractor to GD, the prime contractor for the EFV. These two options
present a variety of issues for analysis in determining which approach is most
advantageous, with respect to cost and other risk, to the Government.

The key findings of our research indicate the MK-44 is a favorable candidate for a
CFE arrangement. This particular CFE arrangement will provide a value added service to
the Government adequately justifying GD’s Profit Rate. Additionally, a CFE
arrangement allows the Government to reduce the overall program risk by transferring

the cost, schedule, performance and integration risk associated with the MK-44 to GD.



THIS PAGE INTENTIONALLY LEFT BLANK

vi



I1.

I11.

IVv.

TABLE OF CONTENTS

INTRODUCTION....uuuiiriiieiisnnissninsensssnssssnsssessssssssssssssssssssssssssssssssssssssssssssssssassssassnss 1
A BACKGROUND ...uuciiiiniicninnnenninsnesssessssecssessssesssessssssssassssessssssssssssassssessssss 1
B. PURPOSE 1
C. SCOPE ...uuueetectiintncteentecnensnessesssessessssssssessssssssessssssssesssassssesssassssssssassnss 1
D METHODOLOGY ...uuuiiriiriiniicninsnnisssecsnncssessssissssssssssssssssssssssssssssssssssssssssns 2
E RESEARCH QUESTIONS ....uuuiiiiniintinsnensnensnecssessssssssessssecssssssassssassssessaans 2
F ORGANIZATION ..uuuictiiiiiininneicsniisnnsssisssissssssssssssessssssssssssssssssssssssssssssassss 3
HISTORY OF THE EXPEDITIONARY FIGHTING VEHICLE ...........cccccecveruuee 5
A. BACKGROUND ....uctiitiitinstcstinsnississsessssecsssissssssssssssesssssssssssssssssssssssessass 5
B. DIRECT REPORTING PROGRAM MANAGER.........irreecreecsrecanns 6
C. USMC SELECTS THE MK-44........ciiirinsiinnnnseisnensensssncssssssecssssssees 8
D. GFE AND CFE DEFINITION ...ccoviieninnennsnecssnnssannsecsssecsansssassssessssssssssssasens 9
1. Government Furnished Equipment 9
2. Contractor Furnished Equipment............cienveicnceicsceicscneecscnnccnns 10
3. CFE versus GFE Demonstrated ...........cceeeveeecseecssneecssnencssneecsnnncans 10
COST . eciectinntentenstecsnensaeeseesseessesssassssessssssssesssassssssssassssassssssssasssassssasssssssassssassnns 13
A. INTRODUCTION/COST DRIVER IDENTIFICATION......cccccceeureuernnee 13
1. Identification of GFE Cost DIIVers .......ccuiieinecnseecsenssnenseccssecnnes 13
2. Identification of CFE CoSt DIIVErS ....ccceeevveecssnercsnencseecssneecssnneenns 17
B. HISTORY AND COMPARISON OF COST DRIVERS ......cirvvueisueenne 18
1. History of GFE CoSt DIIVELS ...couuiiiciirnriccscsnnecssssnnsecssssssssssssssssssses 18
2. History of CFE Cost Drivers 19
3. Comparison of GFE versus CFE Total Costs........cccceeevuereccscnnrecsnns 20
C. COST CONTEXT ....uuueiuirnninrnencnensannssancssensssesssesssnssssesssassssesssassssasssassssesssase 25
D. CONCLUSION ..uuitiiciicnnisninsnncsnicssessssessssssssssssssssssssssssssssssssssssssssssssssssses 25
RISK MANAGEMENT ANALYSIS 27
A. EFV ACQUISITION PROGRAM RISK DEFINED .........cuieveineecsunnnns 27
B. EFV PROGRAM RISK MANAGEMENT ....cccevierirnsuensnccsnecsannssnessancnne 30
C. CONCLUSION ...uuiiiiiiicneisnissnissnisssessssnssssssssissssssssssssssssssssssssssssssssssssssssss 33
LESSONS LEARNED FROM MAJOR DOD PROGRAMS.......cceevueernecsnessancens 35
A. INTRODUCTION....uuuiitiiiinniisnncssenssisssnssssnsssessssisssessssssssesssssssssssssssssssass 35
B. APACHE BLOCK III PROGRAM 35
1 Apache Block III and a GFE Arrangement ..........ccceeeeeeeecscnnsecsens 35
2 Apache Block IIT and a CFE Arrangement.........cecevneecseessaccseecnns 36
3. CFE Negative ImpliCAtions .....ccccceeeeivvnriccsssnniccssssnrrcsssssssecsssnssssssnns 37
4. Configuration and Communication Control.............cecceeercercrcnnnenns 37
5 Sub-Contractor Management........ccceeeeesssnrecssssnsscssssssssssssssssssssases 38
6. Apache Conclusion 38
C. JSF PROGRAM......uuuriitiriniinennninsticnissnnssessssssssssssssssessssssssssssssssssesss 39



1. JSF Program Maintains “System” VIEW ........ccecvvericcscrnnrecsscnnsecsnns 39
2. JSF Program Integrated Product Team (IPT) Management

SEFUCTUTE ceveiiericnnricssssnnrecssssannecsssssssssssssssssssssssssssssssssssssssssssssssssssssssases 40

3. JSF Program and GFE vs CFE ...........iinvvrinsvnrcscercssnnrcscnnncnns 40

VI, CONCLUSION .uuiiiiiiiinnisnicsiisssnssessssessssssssssssasssssssssssssssssssssssssssssssssssasssssssssssssses 43
A. INTRODUCTION...uutiiteesnicsnnnssancssecsssecssnsssansssassssesssasssassssassssssssassssssssassnss 43

B. CONCLUSION ...uuitiisniineisnissniississsisssissssssssisssssssssssssssssssssssssssssssssssssssaes 43

C. AREAS FOR FURTHER RESEARCH.......cuciniiinnninnnicssensssnssssssasossssans 46
APPENDIX A: HISTORY OF BURDEN RATES ....cccuueviiiiiineisercnessnncnecssencnees 49
APPENDIX B: GENERAL DYNAMICS MATERIAL BURDEN RATES............ 53
APPENDIX C: OUTBRIEF TO EFV PROGRAM OFFICE............uevercuennnnene 55
APPENDIX D: ASSOCIATE CONTRACTOR CLAUSE JSF PROGRAM ......... 65
APPENDIX E: JSP IPT MANAGEMENT CLAUSE.........iiernneisencnecsnencnnees 67
APPENDIX F: JSF ENGINE INTERCHANGEABILITY AGREEMENT........... 71
LIST OF REFERENCES .....uuiiitiitiinninnennticniinsisssesssicssssssssssssssssssssssssssssssssssssssess 73
INITIAL DISTRIBUTION LIST ..uuciuiiniiirinsecsnicsensecssnssesssecsssssesssncssssssssssssssssssssssssssssssssans 77

viil



LIST OF FIGURES

Figure 1. EFV Program Schedule (From: Ref. 26) ......ccccoeeiiiiiiiiieieeeeeeeeee,

X



THIS PAGE INTENTIONALLY LEFT BLANK



Table 1.
Table 2.
Table 3.
Table 4.
Table 5.

LIST OF TABLES

GFE Arrangement COStS ......coouuieriiieriiieeniieeniie st esieeesieeesreeesineeesreesaree e 19
CFE Arran@ement COSES ...oouuviieieiiiiieeeiiiiee e eieteeeeiieee e e seee e e sitee e e e svaeeeeseeaeas 20
Cost CompariSOn At 13%0 ..cccveeeiieriieeiieie ettt et 23
Cost ComparisOn at 14%0 ..ccc.eeviieiieiiieieeeee e 24
Cost CompariSON At 15%0 ..cccvveeiieriiieiieie ettt 24

X1



THIS PAGE INTENTIONALLY LEFT BLANK

xii



ACKNOWLEDGMENTS

The authors would like to thank the Expeditionary Fighting Vehicle Direct
Reporting Program Office for providing us the opportunity with a very interesting and
relevant MBA project. The authors would also like to thank them for incorporating us
into the intricacies of a program office and providing us the opportunity to experience the
acquisition community.

The authors would also like to extend a thank you to certain faculty at the Naval
Postgraduate School who helped with extra funding which allowed the authors to conduct
numerous interviews in person throughout the United States. Those faculties are Don
Eaton, Rear Admiral US NAVY (Ret), Brad Naegle, LTC US ARMY (RET), Cory
Yoder, CMDR US NAVY (Ret).

xiil



THIS PAGE INTENTIONALLY LEFT BLANK

X1V



I. INTRODUCTION

A. BACKGROUND

The Direct Reporting Program Manager (DRPM) for the United States Marine
Corps Expeditionary Fighting Vehicle (EFV) is conducting an analysis of two acquisition
tactics concerning the commercial procurement of the MK-44 chain gun to be integrated
with the EFV. General Dynamics (GD) manufactures the EFV and the MK-44 is
manufactured by Alliant Techsystems Inc. (ATK). The purpose of this thesis is to assist
the DRPM in determining which of two tactics the Government should use for the
procurement of the MK-44. The two alternatives for acquiring and integrating the MK-44
are: 1) to procure the MK-44 as government furnished equipment (GFE), or 2) to procure
the MK-44 as contractor furnished equipment (CFE). The fundamental difference is that
a GFE arrangement will provide a direct contractual relationship between the
Government and ATK, whereas, a CFE contract will eliminate that relationship as ATK
will become a sub-contractor to GD, the prime contractor for the EFV. These two options
present a variety of issues, both tangible and intangible, for analysis in determining which
approach is most advantageous, with respect to cost and other risk, to the Government.
B. PURPOSE

The primary objective of this thesis is to examine what decisions and types of
analysis should be made when confronted with a multiple contractor acquisition and
integration issue such as GFE versus CFE. This paper will conduct an analysis and apply
it to the MK-44 procurement decision faced by EFV Program Office. A secondary
objective is to educate and create a document of lessons learned that will help future
Program Managers (PM) to better analyze the correct approach to deciding whether to
purchase GFE or CFE.
C. SCOPE

This thesis seeks to comprehensively analyze the cost and risk factors relevant
and pertinent to contract procurements involving a GFE or CFE decision. Additionally,
this thesis aims to identify and examine cost aspects particular to a DoD acquisition PM

that are difficult and challenging to estimate. The cost aspects are absolutely necessary



for an equitable comparison of government furnished services or goods to contractor
furnished services or goods. Finally, this thesis will indicate specific conditions that most
often predicate a GFE or CFE arrangement. The scope of this thesis will focus on
identification and analysis of all relevant cost drivers. In the event that cost does not
elicit a clear decision and the decision hinges on one or more acquisition risk areas
presented in this thesis, a recommendation will be made for further research in that
particular risk area.
D. METHODOLOGY

This thesis will explore the concepts highlighted in the Scope paragraph by
conducting an in-depth analysis of the USMC EFV Program Office's options for
procuring the MK-44 from ATK and integrating it with the EFV being manufactured by
GD. This analysis will be based on literature research from books, theses, journal articles
and several internet resources. Interviews with personnel from the EFV Program Office,
ATK and GD will be sourced. Interviews with past and present program managers of the
US Army’s Apache program and the Joint Strike Fighter program will also be conducted.
All relevant and supportable cost drivers will be analyzed and interpreted. To the extent
possible, cost ranges will be established to portions of GD and ATK’s cost structure
subject to changes over time due to market or economic conditions. Additionally, all
identified risk aspects will be discussed and evaluated for appropriate analysis.
Acquisition risk areas associated with this analysis will be validated by the EFV Program
Office with agreed level of importance for all risk factors.

E. RESEARCH QUESTIONS

Primary:
1. Is the procurement and integration of the MK-44 more advantageous to
the Government under a GFE or CFE arrangement?
Secondary:
1. What cost drivers are critical to an equitable comparison between a GFE
and CFE arrangement?
2. What risk factors are critical to a GFE or CFE analysis?
3. What acquisition, market or economic conditions cause one arrangement

to be preferred to the other?



4. What are the possible methods of analyzing intangible considerations
relevant to a GFE or CFE decision?

F. ORGANIZATION

Chapter II contains a background of the EFV and development of the Direct
Reporting Program Office. The reason for selecting the MK-44 will follow with a
description of the two methods to procure the MK-44, GFE and CFE.

Chapter III will explore the cost issue. This chapter will introduce cost items and
follow with the history of the cost elements in the EFV program. This will be preceded
by a break down of the costs of the MK-44 by fiscal year. This will be analyzed along
with an interpretation of the Office of Management and Budget (OMB) A-76 outsourcing
program and how this relates to what the government is trying to accomplish.

Chapter IV explores and discusses issues that are associated with the three main
elements of risk. This chapter will begin by describing the risks associated with cost
followed by performance and schedule. Each element of risk will be analyzed as GFE
and CFE. This chapter will conclude with the identification of which arrangement will
contain the greatest amount of risk.

Chapter V will discuss lessons learned from current day programs that may be
applied to the programmatic tactics, techniques and procedures to help bring awareness
of current successes and failures. This will also provide a reference for future programs to
learn from.

Chapter VI will summarize the findings of this report, answer the research

questions and provide a recommendation from this study for the EFV program office.
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II. HISTORY OF THE EXPEDITIONARY FIGHTING VEHICLE

A. BACKGROUND

National Security Strategy has shifted from a focus on global threat to a
focus on regional challenges and opportunities. While the prospect of
global war has receded, we are entering a period of enormous uncertainty
in regions critical to our national interests. Our forces can help to shape
the future in ways favorable to our interests by underpinning our alliances,
precluding threats, and helping to preserve the strategic position we won
with the end of the Cold War. Naval Forces will be full participants in the
principal elements of this strategy — strategic deterrence and defense,
forward presence, crisis response, and reconstitiution. (Ref. 4)

Our National Security Strategy requires a strong forcible entry capability; the
USMC provides this forcible entry capability with the EFV, formerly called the
Advanced Amphibious Assault Vehicle (AAAV). Title 10 of the US Code directs the
USMC to develop the necessary means to achieve victory in amphibious operations. The
USMC solution to this problem was the Amphibious Assault Vehicle (AAV), which has
served the USMC for over thirty years.

The USMC identified deficiencies in their current AAV, in the Mission Need
Statement 176970, dated 19 August 1988. The deficiencies were due in part to the age of
the current AAV and the continuing advancements in non-Soviet fielded threat
technologies. From this Mission Needs Statement and the Operational Requirements
Document (ORD), the USMC embarked on the EFV. The EFV is the USMC’s primary
means of accomplishing surface power projection and, if necessary, forcible entry against
any level of defended coastline. The EFV is a self-deploying, high-water-speed, armored
amphibious vehicle capable of seamlessly transporting Marines from ships located over
the horizon to inland objectives. The EFV will allow the USN and the USMC to link
maneuver at sea and maneuver ashore in all types of amphibious operations, including
those employing the Operational Maneuver from the Sea concept. (Ref. 26)

The EFV is fully armored and capable of carrying up to seventeen combat loaded

Marines. The EFV is able to use oceans, rivers, lakes, and seas as avenues of approach



and maneuver for the landing forces. The EFV has two variants; the personnel variant
and the command variant. The EFV is currently half way through the system
development and demonstration phase. (Ref. 2)

The greatest benefit of the EFV is the speed with which it is able to cover land
and water distances. The EFV is able to move at thirty knots in calm water. The EFV is
equipped with a powerful 2,700 HP diesel engine. The EFV is able to attain land speeds
of up to 45 mph, allowing it to keep up with the M1A1 Abrams main battle tank. The
lack of land speed capability is the primary detractor of the AAV as it is unable to keep
up with the M1A1 tanks. With all these benefits, the price tag is also impressive, at
around seven million dollars apiece. (Ref. 2)

The EFV is able to fight day or night with the help of the second generation FLIR
system. There is also a laser range finder to aid the targeting process. The EFV has also
been upgraded with the ability to fight within a Nuclear, Biological or Chemical
environment.

B. DIRECT REPORTING PROGRAM MANAGER

In June of 1996, the USMC awarded the Demonstration/Validation phase contract
to develop a single EFV prototype to GD. This began the EFV acquisition program and
was responsible for establishing an innovative first for an acquisition program office.

The contract was awarded to GD with the stipulation that the EFV Technology
Center be located within twenty miles of the Pentagon and the USMC Combat
Development Command in Quantico, Virginia. GD located the building in Woodbridge,
Virginia. This new building was designed to hold GD's entire EFV production workforce
and all EFV government employees. This was not only a first for the USMC, but also a
first for the DoD acquisition community. This co-location allowed aggressive use of the
Integrated Product and Process Development (IPPD) concepts. This also allowed for
better communication, lower travel costs and better program oversight on Total
Ownership Cost (TOC).

In addition, the location of the EFV center allowed the program office to use
Marines, from the Operating Forces, Marine Schools, and Marine Corps Combat
Development Command. These Marines provided insights to improve the design of the

EFV during its development stage. The program office incorporated these Marines into
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the Integrated Product Teams, where the Marines shared their knowledge and experience
on issues such as maintenance and operation of the AAV's in a field environment. This
will help ensure the same mistakes are not carried over to the EFV. (Ref. 26)

This co-location has been integral in developing the EFV and has been a
tremendous asset in establishing precedence for future DoD acquisition programs. This
combined team has inspired the USMC and GD to create the very best in the next
generation EFV for the Marines to continue to accomplish the mission of tomorrow.

Included below is the EFV program schedule as of November 2003.

EFV PROGRAM SCHEDULE
19 November 2003

Fiscal Year FY01 | FY02 | FYO3 | FY04  FY05 | FY0o6 | FYO7 | FY08 | FY09 | FY10 | FY11 | FY12 | FY13 | FY14 | FY15 | FY16 | FY17 | FY18

Decision ij: MSC SAE FRP 10C FOCA

Reviews ) Decfsion

bervice Depot
Acquisition A DD CPR A LRIP A Full Rate A Support &
Critical Events = Contrac Reafly:for Contract| Award Ofganic Support
ontfact Awajr Award Trpining Capabilily

Marine User ) (O)P © |» ©

Juries

PDRR

Prototype

Testing
Ballistic Hull

& Turret

Testing .
Balistic Vulnerabilty LFT&E | [ Hot Weather

I /DTOT
Operational (©) | (P) (P) 5 COA L Cold
Assessments l ‘/\ eath(;r 0A
I
Fabricate 9
Prototypes

I
| Fabricate Live Fire Test Vehicle |
I I
| Developmental IT & RAM-D Testing |
|
| Full Up System Level Live Fire Test
I I I

| LRIP Deliveries Lot I |
I0T&E
| LRIP Deliveries Lots IT & ITI | _
I I

0 0 18 24 54 90 120 | 120 120 | 120 120 | 120 | 106
1 0 9 19 28 75 105 | 120 | 120 120 | 120 | 120 | 115 61

Funded Quantities 1
EFV Deliveries I

Figure 1.  EFV Program Schedule (From: Ref. 26)
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C. USMC SELECTS THE MK-44

The EFV program originally started in the mid 1970s, but several cancellations
and restarts delayed further action until the late 1980s. The program was finally
approved and a Program Management Office was mandated for EFV concept
development and exploration in June 1990. There were originally two contractors; GD
and United Defense Limited Partnership were employed during the concept exploration
phase. Following the Milestone A decision in March of 1995, GD was awarded a Cost-
Plus-Award-Fee (CPAF) contract in June 1996 to develop the EFV prototype.

The USMC set the lethality threshold for the EFV’s main gun to destroy,
neutralize, or suppress antitank weapons, light armored vehicles, emplacements /
bunkers, and dismounted infantry. The maximum effective range of the main gun was
specified to be 1500 meters. (Ref. 4) The Medium Caliber Armament Study (MCAS) was
conducted to determine the right gun for the USMC. The results of this study persuaded
the USMC to go with the MK-44 Gun System, manufactured by ATK.

The USMC chose this weapon system because it had the highest kills per stowed
load lethality (Super 40), second lowest system weight, super 40 growth potential and
permitted the “train in 30 fight in 40 concept”. The MK-44 presently can fire 30mm
ammunition; however, after changing the barrel and some feed sprockets, the MK-44 is
able to fire super 40mm ammunition, hence the train in 30 fight in 40 motto. The MK-44
is capable of firing APFSDS-T (Tungsten Long Rod), HEI-T/MPLD, TP/TP-T, and
SAPHE-T rounds. With the MK-44's ability to fulfill the USMC criteria for lethality, the
array of potential ammunition, and upgradeability to 40mm ammunition, the USMC has
officially selected the MK-44 Gun System for the EFV.

The MK-44 actually refers to the physical gun itself. When the gun is placed in
the turret of the EFV, it is referred to as the MK-46 Gun System. The MK-46 uses the
same Army fire control system that is on the M1 A1 Abram’s main battle tank. This
provides the stabilization needed for the EFV to fire while on the move over land or
water. There is also a coaxial 7.62mm M240 machine gun located in the MK-46. (Ref. 2)

ATK is a major U.S. aerospace and defense contractor with sales of
approximately $2.2 billion. ATK has strong positions in propulsion, composite structures,

munitions, precision capabilities, and civilian and sporting ammunition. It is the nation’s
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leading manufacturer of ammunition and world’s leading supplier of solid propulsion
systems. (Ref. 5) ATK was originally a part of Honeywell; however, ATK was spun off
in 1990. ATK has made many acquisitions since that time to increase its presence in the
US market. One such acquisition was in 2002 when ATK bought Boeing’s ordnance
business, which merged ATK’s munitions portfolio with the nation’s leading gun
producer.

The MK-44 was procured for the System Development and Design Phase from
ATK as GFE. The acquisition strategy for the EFV Program Office has identified the
MK-44 as an exception to the overall strategy of keeping Government Furnished Property
to a minimum. (Ref. 29) However, in keeping with the strategy the DRPM has decided
to ensure the EFV program makes a calculated and competent decision between
competing tactics, GFE or CFE.

The period of time from the original ATK/MK-44 contract to the present day GD
contract for EFV LRIP and FRP has been tremendously unstable with regards to military
actions, economic conditions and DoD acquisition reforms. Consequently, the DRPM, as
a manager of public funds, has to re-evaluate a direct contract (GFE arrangement) with
ATK for the MK-44 against the potential of a CFE arrangement with GD. With the cost
environment of government contractors constantly changing, decisions made two or three
years ago may not be in the best interest of the government today. This thesis analyzes
how cost drivers have changed over time and what methods are available to take full
advantage of those changes. This will also bring into view when one type of arrangement
is more advantageous over the other.

D. GFE AND CFE DEFINITION

1. Government Furnished Equipment

GFE is defined in Section 45.101 of the FAR as: “Government property means all
property owned by or leased to the Government or acquired by the Government under the
terms of the contract. It includes both Government furnished property and contractor-
acquired property.” (Ref. 6) There are implied risks that the Government will bear with
this type of arrangement. When the Government provides equipment to a prime
contractor, the Government is now in a position where they will be responsible for how

this equipment integrates into the system. If the system does not meet the performance
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requirements established, the contractors can blame the Government’s equipment as the
cause of this performance degradation. The Government also now takes on the risk of
ensuring that the equipment is delivered on time to the prime contractor in order to allow
the contractor to maintain their established production schedule. Thus the Government
now takes on additional schedule risk. Thus when the Government decides to go with a
GFE arrangement there are additional risks that the Government inherently takes on.

2. Contractor Furnished Equipment

CFE is defined in Section 45.101 of the FAR as: “Contractor-acquired property
means property acquired or otherwise provided by the contractor for performing a
contract and to which the Government has title.” (Ref. 6) With a CFE arrangement the
Government will place all the risk on the contractor by having the contractor responsible
for all aspects of the equipment being procured. The contractor is willing to do this for a
fee, which is charged to the Government. The contractor, in agreeing to this, will take on
all risks to include cost, schedule, and performance risks associated with this
arrangement.

3. CFE versus GFE Demonstrated

The two concepts above, as defined by the FAR, can be illustrated by examining
one of many system acquisitions. As an example, a DoD acquisition Program Manager is
responsible for the procurement of the next generation military transport truck. The
prime contractor would be selected from a pool of competitors; in this example OshKosh
is selected. The Program Manager, as well as OshKosh, understands that several major
components will come from original equipment manufacturers (OEM) other than
OshKosh. Specifically for the truck, the engine and transmission could potentially come
from different OEMs (i.e., Cummings) and OshKosh would simply integrate that item
into the production process of the truck.

The Program Manager has a decision to make concerning the method by which
the Government supplies the engine and/or transmission to OshKosh. The two methods
are CFE or GFE. As stipulated by the definition above, the CFE arrangement places all
aspects of responsibility associated with procurement and integration with the prime
contractor. In this case, OshKosh would have the sole responsibility to procure and

integrate the CFE item and manage a sub-contractor.
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Conversely, with a GFE arrangement, the PM retains the responsibility of
procuring and coordinating the integration of the GFE item with the principle end item.
In this case, the PM will have two separate contracts, one with the prime contractor and
another with the OEM of the GFE item, the sub-contractor under a CFE arrangement. In
most cases, a GFE arrangement does not imply that the Program Manager or Government
takes possession of the GFE item. Instead, the Program Manager coordinates
performance and delivery schedules and pays the prime contractor a fee to accept, handle

and store the GFE item until it is required in the production process for integration.
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III. COST

A. INTRODUCTION/COST DRIVER IDENTIFICATION

Current acquisition methodology dictates the use of Cost As an Independent
Variable (CAIV) when analyzing procurement options. This analysis is no different.
The focus is going to be on the elements of cost associated with the MK-44 procurement
under both a GFE and CFE arrangement. The first category of cost drivers is those costs
associated with a GFE arrangement. The second category of cost drivers is those costs
associated with a CFE arrangement. The costs associated with both alternatives are
quantifiable. However, two costs associated with a GFE arrangement, opportunity cost
and overhead cost, are unsupportable and outside the scope of this thesis. The key to a
reliable explanatory cost analysis is obtaining accurate data for quantifiable cost
elements, as well as developing reasonable proxies for the unsupportable cost elements.

1. Identification of GFE Cost Drivers

The first set of cost drivers to be identified with a GFE arrangement is opportunity
cost, Government overhead rates, unit price, and GD’s burden rate. The first of four cost
drivers is the Government’s cost associated with a GFE arrangement for the procurement
and integration of the MK-44. As a result of a direct contractual relationship with ATK,
under a GFE arrangement, the Government will incur labor costs for contract
administration and contractor management duties associated with that contract. The
Government labor cost is quantifiable and should be included in a cost comparison of
GFE and CFE. However, the Government labor cost, in this instance, is unsupportable
due to manpower and funding constraints. Available funding does not allow for hiring
additional personnel. Therefore, current EFV program personnel would execute the
contract administration and management tasks associated with a MK-44 contract as
collateral duties. Fundamentally, a GFE arrangement would incorporate, at least on the
surface, huge savings because the labor costs are a sunk cost - the personnel assigned to
the EFV Program Office would receive their wages and benefits regardless of whether

the MK-44 contract with ATK exists or not.
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However, there is a cost associated with the work a Government employee is not
able to perform as a result of completing tasks associated with an ATK/MK-44 contract.
This cost is identified as the opportunity cost of a GFE arrangement. Developing an
estimate for this opportunity cost is paramount to deriving a reasonably acceptable cost
figure for the Government's labor efforts under a GFE arrangement. Without an estimate
for Government labor costs associated with a GFE arrangement, the savings identified
under a GFE versus a CFE arrangement will be inflated and unrealistic.

The EFV Program Office conducted a preliminary labor survey in October, 2002,
that led to an estimate of 9,000 man-hours per year for administration and management of
the MK-44 contract under a GFE arrangement. By assimilating the data from the survey
to determine ranks of personnel (predominantly civilian) associated with specific man-
hours and utilizing salary rates for various ranks provided by the Naval Center for Cost
Analysis, which includes fringe benefits but does not include indirect labor costs and
facility costs, a reasonable Government labor cost estimate is possible. (Ref. 8) Realizing
the need for this cost element, the EFV Program Office is currently conducting a follow-
up business case analysis to determine a valid and reasonable estimate for the opportunity
cost of Government labor associated with a GFE arrangement.

The second of four cost drivers under a GFE arrangement is the standard
Government overhead rate of 12 percent. The overhead rate is quantifiable, but
unsupportable, as the Program Office has not conducted an analysis to determine the
validity of the regulatory rate. Additionally, tracking all costs associated with just the
MK-44 would be inefficient and impossible for allocation purposes required for typical
overhead calculations. The current OMB A-76 studies will provide some background for
this cost element.

The OMB Circular A-76 and its supplemental handbook provide policy guidance
and implementation procedures for Government agencies to use in deciding whether to
contract out for commercial goods, services, and activities. OMB updated this handbook
in 1983 and again in March 1996. OMB’s revised A-76 supplemental handbook
established or changed several standard cost factors and included the requirement that

Government overhead costs be calculated by using a standard rate of 12 percent of direct
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labor costs. This provided a standard Government overhead rate to use for cost estimates
much like those being analyzed in this thesis. The latest revision was intended to reduce
the administrative burden of performing A-76 Studies and to make cost comparisons
between private sector proposals and Government estimates more equitable. This “best
value” private sector offer is then compared to the Government’s in-house proposal. (Ref
23)

The fundamental decision to be made by the EFV Program Office is whether the
Government will benefit more from acting as the buyer of the MK-44 or from
outsourcing the procurement of the MK-44 to GD. In this light, the A-76 mandated
overhead rate of 12 percent warrants inclusion as a Government cost factor to accurately
compare a GFE (in-house) arrangement to a CFE (outsource) arrangement.

However, validating the 12 percent overhead rate, in the context of the EFV
program, is a challenging prospect requiring additional data. Included in this figure are
other costs associated with managing the MK-44 contract, to include travel, employee
benefits and the cost associated with the infrastructure needed to allow these employees
to work. The primary difficulty and one that renders this cost element unsupportable for a
GFE arrangement is quantifying the administrative and community costs incurred by
current EFV Program Office personnel in a GFE arrangement. The EFV Program Office
is currently developing validation criteria to establish an accurate overhead rate in
accordance with the guidance from Circular A-76.

The third of four cost drivers associated with a GFE arrangement is the unit price
charged by ATK for each MK-44 chain gun. ATK is in the process of establishing a
catalogue price for the MK-44. This potentially indicates that the MK-44 unit cost from
ATK should be the same, regardless of buyer. The catalogue price has not been
determined and the Government has not issued a Request For Proposal (RFP) at this time.
A unit cost analysis provides insight concerning the ability of either entity, the
Government or GD, to negotiate a lower unit cost from ATK. Variation in negotiated
unit cost will have a direct impact on a CFE versus GFE decision.

The ability to negotiate a more favorable unit cost leads to a discussion of

Economies of Scale (EOS). EOS occur when the volume of procurement reaches a price
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break level offered by the contractor resulting in a lower per unit cost. Both the
Government and GD have the potential to negotiate an EOS price break in the event
another program, such as the USN LPD-17, adds to the EFV's MK-44 requirement for the
Government (GFE) or GD is placed under contract by another program with a
requirement for the MK-44 (CFE). The EOS analysis is difficult to assimilate due to the
inability to predict other program requirements or contractor actions. This thesis will
consider this an issue for the EFV Program Office to consider during market research and
RFP preparation.

The EOS discussion, from a thesis perspective, will tend to favor GD and a CFE
arrangement. The EFV Program Office is not the Program Manager for medium caliber
weapons for the USMC, nor is there any funding in the EFV’s program to provide for the
additional duties this would require. GD, on the other hand, has the resources and
industry clout to become involved with other military programs that require the use of the
MK-44. A good example is the US Army’s new Future Combat System (FCS) line of
vehicles where GD is the prime contractor on half of FCS vehicles. GD could possibly
have a comparative advantage to negotiate a high volume price break (EOS) for the MK-
44 requirement.

The potential for Direct Commercial Sales adds to the comparative advantage of
GD to attain EOS. This type of sale allows GD to commercially sell the MK-46 Gun
System (nomenclature after MK-44 is integrated with a turret) to any friendly allied
nation of the US Government. Interest in procuring the MK-46 Gun System has been
expressed by Belgium, Czech Republic, South Korea, and Great Britain. Between the
interested countries, potential sales represent approximately 2,600 MK-46 systems. Of
note, GD could not provide additional data, only that interest has been expressed by the
previously mentioned countries. This issue is a viable cost consideration and should be
addressed during contract discussions and negotiation under a CFE arrangement. (Ref 23)

The fourth and final cost driver associated with a GFE arrangement is GD’s
Burden Rate, which is the rate GD will charge the Government to receive, store and
manage the MK-44 until integration with the EFV is complete. The GD Burden Rate is a

percentage of the MK-44 unit cost (the unit cost derived from the contract established
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between the Government and ATK) for each MK-44 received and integrated by GD, as
stipulated in the contract between the Government and GD. The GD Burden Rate is
designed to cover GD’s costs associated with physically receiving, handling and storing a
Government owned item, the MK-44.,

2. Identification of CFE Cost Drivers

The second set of cost drivers to be identified is unit price, GD’s profit rate, and
GD’s General and Administrative Expense Rate (G&AEX). The first of three cost drivers
is the unit price charged by ATK for each MK-44 chain gun. As stipulated in the last
section, we believe GD has a greater potential for obtaining a lower unit cost (price) from
ATK based on the potential EOS attained through additional government contracts
requiring the MK-44 and/or through Direct Commercial Sales of the MK-46 System.

The second of three cost drivers associated with a CFE arrangement is GD’s
profit rate, which is the rate GD will charge the Government to procure and integrate the
MK-44, while managing ATK as a subcontractor. The GD Profit Rate is a percentage of
the MK-44 unit cost (the unit cost derived from the sub-contract established between GD
and ATK) for each MK-44 procured and integrated with the EFV by GD, as stipulated in
the prime contract between the Government and GD.

GD’s Profit Rate is the single cost driver with the greatest impact on the total cost
of a CFE arrangement. The Profit Rate represents GD’s desired increase to their bottom
line for each iterative MK-44 integration process. From the Government’s perspective,
GD’s Profit Rate must be justified and off-set by a service provided by GD as the Prime
Contractor. GD’s service will be comprised of, mostly, activities associated with
managing the subcontractor (ATK). Those activities include, but are not limited to,
successful integration of the MK-44, proactive management of configuration and
integration issues and documentation and timely resolution of technical design and/or
performance issues. The stability and history of GD’s Profit Rate figures are discussed
later in this chapter. The ability of the Government to justify GD’s Profit Rate is
discussed later in this chapter through discussions of paying a risk insurance premium.

Additionally, Chapter VI discusses the necessity of assigning value-added to the services

17



provided by GD under a CFE arrangement. A comparison of GD’s Profit Rate dollar
value and the value-added estimate provide additional metrics for justifying or deterring a
CFE arrangement.

The third and final cost driver associated with a CFE arrangement is G&AEX,
which is the rate GD will charge the Government to cover general and administrative
expenses associated with managing the contract with ATK. GD’s G&AEx Rate is a
percentage of the MK-44 unit cost (the unit cost derived from the sub-contract
established between GD and ATK) for each MK-44 procured and integrated with the
EFV by GD, as stipulated in the prime contract between the Government and GD.

B. HISTORY AND COMPARISON OF COST DRIVERS

To this point we have identified the relevant cost drivers associated with a cost
analysis of the two alternatives for procuring and integrating the MK-44 with EFV. We
proceed with a discussion of the variability and/or stability of the quantifiable cost drivers
previously identified for GFE and CFE arrangements. This discussion does not include
the GFE cost drivers determined to be unsupportable in the previous section.

1. History of GFE Cost Drivers

The first of two quantifiable cost drivers associated with a GFE arrangement is
the unit price charged by ATK for each MK-44 chain gun. The unit price of a MK-44,
based on historical and estimated projections, has a range of values. Data provided by the
EFV Program Office from 2000 to 2004 indicates a MK-44 unit price range of $151,750
(2000) to $182,884 (2004). Interviews with EFV Program Office personnel established
the most current unit price as adequate for the cost analysis. However, several comments
from the interviews indicated a plausible level of uncertainty with ATK’s pricing of the
MK-44 for different buyers. The contracting process is not at a point of discussions or
negotiations to clarify ATK’s pricing strategy. Given that a decision to proceed with a
GFE or CFE arrangement will be made prior to contract negotiations, the most recent unit
price estimate from 2004 is suitable for the cost analysis of both a CFE and GFE
arrangement.

The second and final quantifiable cost driver associated with a GFE arrangement
is GD’s Burden Rate, which is the rate GD will charge the Government, as a percentage

of the MK-44 unit price, to receive, store and manage each MK-44 until integration with
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the EFV is complete. The EFV Program Office procured and integrated the MK-44 with
a GFE arrangement in 2000 for the System Design and Development phase of the EFV.
At the time GD’s Burden Rate for a GFE item was 8%.

Since March 2000, GD has reduced their burden rate for a GFE item having a unit
cost greater than $100,000 from 8% to 2%. The available history of GD’s Burden Rate
for a GFE item with a unit cost greater than $100,000 has varied from a high of 12% to a
low of 2%. (Ref 24) The EFV Program Office is satisfied that GD’s Burden Rate is

stable at a current low of 2%.

Table 1.  GFE Arrangement Costs

GFE Arrangement
MK-44 Unit Price $182,884
GD’s Burden Rate 2%
Total Cost per MK-44 $186,541

2. History of CFE Cost Drivers

The first of three quantifiable cost drivers associated with a CFE arrangement is
the unit price charged by ATK for each MK-44. As stated in the previous section, our
research has determined the most recent unit price estimate available from the EFV
Program Office will suffice for both GFE and CFE cost analyses and that MK-44 unit
price is $182,884.

The second of three quantifiable cost drivers associated with a CFE arrangement
is GD’s Profit Rate. GD’s Profit Rate is negotiated at the time of contract discussions
and negotiations. However, GD’s Profit Rate has remained stable at 14% during the last
four years. This number has been used for budget planning and there is no certainty that
GD’s Profit Rate will remain at 14%. However, given a CFE arrangement is pursued, it
remains unknown whether a lower profit rate or higher profit rate will be negotiated.

The third and final quantifiable cost driver associated with a CFE arrangement is
GD’s G&AEx Rate. GD’s G&AEXx Rate is a percentage of the MK-44 unit cost (the unit
cost derived from the sub-contract established between GD and ATK) for each MK-44
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procured and integrated with the EFV by GD, as stipulated in the prime contract between
the Government and GD. GD’s G&AEx Rate is 2%. This rate has remained stable over
the history of our research (See Appendix B).

Table 2.  CFE Arrangement Costs

CFE Arrangement
MK -44 Unit Price $182,884
GD’s Profit Rate 14 %
GD’s G&AEx Rate 2%
Total Cost per MK-44 $212,145

For additional data on the history of all relevant cost drivers, see Appendix A.

3. Comparison of GFE versus CFE Total Costs

From Tables 1 and 2 and based on the stability of both GD’s Burden Rate, under a
GFE arrangement, and GD’s G&AEx Rate, under a CFE arrangement, the cost driver
responsible for the $25,604 difference is GD’s Profit Rate under a CFE arrangement.
Already explored is the possibility of the Government and GD negotiating different unit
costs for the MK-44. To demonstrate the impact of negotiating a lower GD Profit Rate,
we have held the MK-44 unit cost constant, under both scenarios, at a level dictated by
the most recent data. The fundamental comparison of the two alternatives is focused on
what GD’s Profit Rate represents to the Government and does that representation justify
the $25,604 increase in cost per MK-44. We provide two theories for articulating GD’s
Profit Rate from the Government’s perspective.

Both theories take risk management into consideration. The first theory is the
idea that the Government is paying an insurance premium to cover potential risks
associated procuring and integrating the MK-44 with the EFV. The Government paying
an insurance premium against unknown future risk events is similar to the rationalization
used by automobile owners when buying automobile insurance. Assuming an automobile
owner has a clean driving record and is 45 years old, the insurance premium they pay

depends on the amount of coverage they want in the event of an accident or theft.
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Additionally, the premium will be dictated by the type of vehicle and safety features; a
Mustang Cobra with no airbags or alarm system will result in a much higher insurance
premium then an Aerostar minivan with front and side airbags.

The theory behind the automobile insurance premium is the theory of risk
assessment. The insurance premium is a risk premium based on the nature of the
unknown future event. With automobile insurance, the degree to which the owner is risk
adverse will determine the amount of coverage. The more risk adverse the owner is the
greater their desired coverage, the higher the premium they are willing to pay.
Furthermore, the type of vehicle and safety features will determine the level of impact
(high speed, fatalities, damages) an unknown future event could have. The insurance
premium to cover the risk of injury and damages will be greater for a 2005 Mustang
Cobra than for a 1996 Aerostar Minivan. The likelihood of the unknown future event
occurring is the identical, however the probability of that event occurring is much
different.

This risk theory is directly related to the CFE versus GFE analysis. GD’s Profit
Rate, regardless of the actual number, represents a risk premium similar to the
automobile insurance premium. The Government is similar to the auto owner, where GD
would be considered comparable to the insurance company. The Government must
quantify the level of ‘coverage’ they want from GD by way of services to perform. This
level will then have to be negotiated with GD who will also determine a level that will
allow them to mitigate the risk that they will take over with the CFE arrangement and still
make a profit. GD will do this by ensuring ATK is managed as a subcontractor and that
the MK-44 is integrated with the EFV, regardless of the occurrence of future events that
could affect cost, schedule or performance issues.

The second theory developed for articulating the Government’s representation of
GD’s Profit Rate is assessing the value-added by GD under a CFE arrangement. By
doing this assessment, the Government will not pay more than the value-added.
Fundamentally, this assessment must be completed to discourage GD from charging a
risk premium that is greater then the services they will provide. The value-added concept

is discussed further in Chapter VI.
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Our research indicates that the likelihood of an unknown event occurring is
identical with both arrangements. Therefore, the analysis hinges on first, the type and
impact of risk associated with GD’s integration and management processes and their
ability to resolve integration issues in a timely manner (value-added). And secondly, the
Government’s level of risk aversion must be considered; what risk premium is the
Government willing to pay?

The bar charts below demonstrate the difference between what the Government
would pay for the MK-44 as GFE compared to the risk premium paid under CFE. The
charts below do not take into consideration the opportunity cost associated with a GFE
arrangement or the value-added that GD provides with a CFE arrangement.

When looking at the charts there is also no consideration of unit price discounts
due to EOS and Learning Curve Theory. These two items need to be looked at further as
these could affect the price of the total contract. In addition to these two factors, the EFV
Program Office will not be buying all the Mk-44s at one time. This is also an issue that
could affect the price of the Mk-44 over the life of the contract. The analysis of how this
could affect the price is outside the scope of this project.

To better understand the insurance premium concept, the tables below contain the
procurement of the MK-44 broken down by fiscal year. Underneath the fiscal year is the
actual quantity of MK-44’s the Government plans on buying. The charts have a range of
13 percent to 15 percent, the reasoning for this is to allow the EFV Program Office to
conduct scenario analyses and determine the effect the profit rate will have on the overall
contract. With the profit rate being negotiable, the Government is in a position where
they will be able to affect the overall price of the contract. The Contracting Officer will
need to be proactive and aggressive in trying to negotiate a lower profit rate from GD.

It is important to note that the dollar figures in the charts have not been
discounted back and are being used with FY ‘04’ dollars. When the CFE cost is broken
down it comes out to roughly $25,000 per gun. The highest the Government will pay is in
FY 12 when they will buy 111 MK-44s, this will equal a CFE premium of $2,775,000 for
the year. These numbers are just the difference in price and do not show the opportunity

cost and additional risk GD will assume from the Government. The $25,604, which was
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the difference between a GFE and CFE purchase price, therefore does not necessarily
represent a savings in price. This represents the difference between the cost of a GFE
versus CFE arrangement without including the unsupportable aspects related to the
opportunity and overhead costs associated with a GFE arrangement. The EFV office will
have to subjectively assign a value to these issues in order to analyze what the true

difference will be between CFE and GFE.

Table 3.  Cost Comparison at 13%

Cost Comparison Table 13%
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Table 4.  Cost Comparison at 14%

Cost Comparison Table 14%
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C. COST CONTEXT

In determining the context of the MK-44 purchase with the overall price of the
EFV, we aim to demonstrate the relationship of this purchase to the overall system
acquisition cost. Although the total unit cost of an EFV is not known, for the purpose of
this paper the figure $8.5 million will be used as a benchmark. With this being the total
cost per EFV, the MK-44 purchase will be approximately 2% of the total cost for each
EFV under a GFE arrangement. Additionally, the CFE premium will add a .3% increase
in program acquisition costs per EFV. This .3% increase represents the quantifiable value
that the Government must compare to the additional services provided by GD under a
CFE arrangement. (Ref Appendix C, out-brief to Program Office)

D. CONCLUSION

Throughout this chapter there were three main items that were covered with
respect to cost, they were the changing nature of the cost data, the premium which the
CFE will require, and cost in relation to the program.

This chapter highlights the issues surrounding the constantly changing cost data.
The EFV program management team must be proactive to assimilate the cost data within
a fast paced program. The changing cost data puts additional pressure on the management
team to make an informed decision in the best interest of the Government.

This paper has referred to the CFE cost as a risk premium that the Government
will be charged for services provided by GD. This premium is negotiable with GD and
the charts demonstrate various outcomes assisting the Program Office in their
determination of when the premium will be in the best interest of the Government.

When looking at the cost of the MK-44 in relation to the purchase price of one
EFV and the total life of the program it allows one to examine the overall effect of the
MK-44 purchase. This will allow one to examine the entire cost compared to the program

costs to determine the size and scope of the contract.
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IV. RISK MANAGEMENT ANALYSIS

A. EFV ACQUISITION PROGRAM RISK DEFINED

Risk is defined as the chance of not achieving the results as planned. Risk is “the
probability or likelihood of failing to achieve a particular outcome” and “the consequence
or impact of failing to achieve that outcome.” Two elements of an event’s occurrence,
the probability and impact, determine the level of risk and, accordingly, the resources
(manpower and funding) required for mitigating, transferring or avoiding the risk. (Ref
26)

This chapter will analyze several areas of risk associated with the EFV Program
Office decision to proceed with a GFE or CFE arrangement for procuring and integrating
of the MK-44 during Full Rate Production (FRP). In this particular situation, the GFE
versus CFE decision will be based, partly, on the degree to which the risk associated with
a GFE decision to manage the MK-44 procurement and integration mitigated, avoided or
transferred to the prime contractor (GD) under a CFE arrangement.

Fundamental to the risk analysis are the areas of risk related to program cost,
schedule, performance, configuration and integration. Each risk area will be broadly
identified in the following paragraphs and associated with the MK-44 as a component of
the EFV. This chapter will then discuss the risk management tactics of risk mitigation,
risk transfer and risk avoidance with an analysis of the options available to the EFV
Program Office to implement these tactics under each arrangement.

Program cost risk is the ability of the Program Office to achieve the EFV
acquisition cost objectives without experiencing cost overrun. This includes the effects
of budget and affordability decisions, such as the GFE versus CFE, and the effects of
inherent errors in the cost estimating techniques used, such as the cost estimations of the
Government labor and overhead requirement under a GFE arrangement. Additionally,
the MK-44 represents only 2% of the EFV’s acquisition unit cost and the estimated CFE
premium represents .3% of the EFV’s unit cost. Therefore, the probability of the MK-44
GFE or CFE decision, in and of itself, resulting in a program cost overrun situation is

minimal. However, in the context of this thesis and to adequately assess the options for
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the EFV Program Office concerning cost issues with respect to the GFE versus CFE
decision, the increased cost of a CFE decision must be analyzed. Chapter three provides
the details of this cost analysis. What that cost increase represents is paramount to an
effective cost-benefit analysis. The cost increase can be considered an “insurance
premium” (discussed in Chapter I1I) against certain risk areas defined below and,
accordingly, the probability and impact of those risks occurring. Or the cost difference
can be assessed as a “value-added fee”, for the additional efforts of GD as the chief
integrator, to mitigate and avoid certain risk areas. Either way, the goal of the EFV
Program Office is to get the best possible EFV while minimizing program risk at the
lowest cost and that includes the cost of the MK-44 procurement and integration.

A GFE arrangement would inherently require additional labor hours, manpower
and various other administrative actions, i.e., travel to ATK, direct meetings with ATK,
and contract oversight with ATK and GD. Although these add-ons have associated costs,
the EFV Program Office considers this particular cost comparison a wash because even
with a CFE arrangement, the government will still, to a certain extent, be the whole
system coordinator and integrator, to include the MK-44. This position is reiterated in
the lessons learned chapter through an interview with the JSF program (Ref 27).

Program schedule risk for a high profile acquisition is always difficult to manage
within the often schedule driven acquisition process. The EFV exemplifies the attention
an ACAT ID program schedule slip will garner. Fundamentally, with a GFE
arrangement between ATK and the Government for the MK-44, the Government is acting
as the middle-man and coordinating two contract schedules to ensure production and
delivery of the MK-44 coincides with the production of the EFV at GD. Complications
in either production schedule will require government coordination efforts with both
contractors to ensure production is not halted or inventories are not built up resulting in
additional transportation or storage costs. A GFE arrangement increases the risk to the
Government and places it in the position of ensuring form, fit and function responsibility
for the MK-44 to minimize any schedule complications and cost increases.

MK-44 performance risk is significantly more important under a GFE

arrangement. In this case, if the MK-44 is furnished to the prime contractor (GD) in a
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condition that is not suitable for the intended use, the Government assumes liability and
would be forced to correct the problem through modification or redesign coordination
with ATK. This could prove to be costly, technically challenging and could definitely
impact the program’s schedule. (Ref 26)

For example, a small manufacturing glitch by ATK, causing the MK-44 to not
have a proper fit with the EFV turret mechanism, constitutes performance risk that must
be corrected by the Government under the GFE arrangement. This particular occurrence
will lead to the increased probability of occurrence in other risk areas, such as schedule
delays and cost increases, while the Government initiates actions to cure the glitch.
Under a CFE arrangement, the prime contractor has the responsibility to manage ATK as
a subcontractor. GD would assume all schedule and cost risk associated with a missed
performance specification. (Ref 23)

Configuration and integration risk is the area of greatest concern. The MK-44
must be integrated with the EFV’s turret before it can be considered the operational
weapon system of the EFV. Therefore, the slightest variance with respect to form, fit and
function of the MK-44 could have disastrous results as GD attempts to integrate it with
the turret. If the Government decides to execute a GFE arrangement, the EFV Program
Office will be responsible for the system integration risk management plan requiring
dedicated resources in the form of technical design expertise to assist with coordinating
corrective action. Regardless of the effectiveness of the system integration risk
management plan, a GFE arrangement, by way of time and manpower resources required
to resolve the integration problem, will result in higher costs than a CFE arrangement.

Configuration management risks are obvious. Any modification, additional
capability or re-engineering completed on the MK-44 will have to be fully vetted with the
EFV’s turret system to ensure form, fit and function. With a GFE arrangement,
configuration management resolutions, when two different contractors are involved, can
lead to escalating costs and extremely lengthy processes when the modification may, in
fact be time sensitive due to mission criticality. The resource burden, similar to

integration risk, will be on the Government.
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Intangible aspects of risk are not quantifiable, but do merit discussion with respect
to what could be lost with a CFE arrangement and must be evaluated by the EFV
Program Office to determine their relevance to this analysis. Although the associated risk
with a GFE arrangement is disconcerting to a typical PM, being able to have a direct
contractual relationship or privity of contract with the two contractors, as would be the
case with a GFE arrangement, does provide a certain degree of schedule management and
acquisition control. A GFE arrangement would allow the Government to exercise direct
contract administration over ATK and GD, thus increasing the PM’s insight and
knowledge into contract and program progress and potentially improving the likelihood
of overall program success. Additionally, the technical risk of the MK-44 is relatively
low with respect to the EFV as a whole system. The greatest concern is not whether the
MK-44 will technically perform, but how mush risk is associated with the integration
process controlled by GD. This point is highlighted in the lessons learned chapter
through interviews with the JSF program. (Ref 27)

If the government should decide to execute a CFE arrangement, ATK will
become a sub-contractor of GD. Due to the government’s privity of contract, GD will
control all communication with ATK. The effect of this will cancel a very beneficial
relationship with ATK, who has provided the government with ammunition and other
technical advice since the initial purchase of the MK-44. (Ref. 30)

Additionally, the EFV Program Office must assess the differences between a CFE
and GFE arrangement with respect to the contract management effort required under a
GFE arrangement compared to the capabilities and workload of current EFV Program
Office personnel. This assessment falls outside the scope of this thesis; however, the
subjectivity of the topic lends itself to consideration by the Program Office and staff.

B. EFV PROGRAM RISK MANAGEMENT

There are several tactics available to the EFV Program Office to manage the risks
associated with both arrangements. The tactics considered fall into three categories: risk
mitigation, risk transfer and risk avoidance.

Risk mitigation is the process that “identifies, evaluates, selects and implements
options in order to set objectives.” Risk mitigation includes determining what should be

done to manage a particular risk, how often it should be done and reported, who is
30



responsible for handling it and what the cost impact of managing the risk is. PM’s must
determine the possible “consequences of action or inaction as well as conducting a cost-
benefit analysis of mitigation actions.” (Ref 29)

A CFE decision by the EFV Program Office will result in a single higher cost
contract to procure and integrate the MK-44 with the EFV. The risk mitigation process
demands that there be value-added by GD’s integration process to justify the additional
cost. If there is no value-added, the additional cost becomes a pass-through fee and fails
to provide a metric for assessing risk mitigation. Additionally, a CFE arrangement
assigns the duties of risk management to GD and, with appropriate contract language, can
be assessed by the Government over the performance of the contract.

A GFE decision by the EFV Program Office results in two contracts, one with the
prime contractor (GD) and another with ATK. A portion of the risk accepted by the
Government under a GFE arrangement can be mitigated through contract language and
contractual conditions, such as an Associate Contractor Agreement (ACA). The Marine
Corps and Navy have successfully implemented a risk mitigation plan in conjunction
with a GFE buy for the F-18 E/F program. The engines for the F-18 were procured under
GFE through General Electric in Lynn, Massachusetts. The program office mitigated the
risks described earlier by using an ACA, which allowed the prime contractor (Boeing) to
go and talk directly to General Electric. This cut the government out of the picture and
enabled better communication and faster response time.

However, the ACA arrangement was made possible by the government
establishing a Defense Contract Field Management Office at GE manned by an
administrative contracting officer and placing a program integrator at the GE plant.

(Ref. 28)

Risk avoidance constitutes the Program Manager choosing one alternative over
another alternative based on the lower level of risk, thereby reducing the risk. However,
this does not eliminate the risk. An important distinction to make is that risk avoidance is
a conscious decision to choose lower versus higher risk options. Avoiding risk by

ignoring its presence and potential impact is an unacceptable solution. The schedule risk
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associated with potential integration, configuration and design issues becomes the
responsibility of the prime contractor under a CFE arrangement.

The EFV Program Office can implement risk avoidance by utilizing a CFE
arrangement. The MK-44 CFE arrangement inherently contains less risk for the
Government than a GFE arrangement. As indicated, the primary MK-44 risk area is
integration and configuration with the EFV turret. GD has a robust resource pool to
manage and control integration and configuration risk within the EFV production
process. By incorporating GD as chief integrator and sub-contractor manager under a
CFE arrangement, the Government will choose the lower risk option.

Risk transfer involves more than one entity sharing risk. This technique is often
used between the Government and contractors. The Government may provide financial
incentives to a prime contractor to minimize or reduce risks in numerous risk areas, to
include system integration, performance and adherence to the program schedule. This is
accomplished through financial incentives (award fees, contractual incentives). An
award fee provision associated with successful subcontract management would provide
an entry point for overseeing the subcontract management function since that insight
would be required to adequately assess subcontract management as part of the award fee
process. Regardless of arrangement, the idea of sharing risk (in general) is pervasive
throughout DoD. The government is accepting a portion of the risk by allowing the
contractor to increase their profits through performance awards. The key to the
government’s ability to enforce schedule and cost constraints is to incentivize the
contractor’s performance to increase their profit.

The Government’s contract with GD may include incentives that emphasize
successful performance as chief integrator and configuration manager. The
Government’s primary means of influencing the degree to which a CFE arrangement
reduces their risk exposure is through proactive contract language that holds GD, as the
prime contractor, responsible and accountable for potential integration and configuration
issues. Additionally, under a CFE arrangement GD may be incentivized by rewarding

effective subcontractor management. The proactive contract language, combined with
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financial incentives, will allow the Government to adequately transfer and share the
program risk associated with a CFE arrangement.

Another method of risk transfer available to the EFV Program Office, under a
GFE arrangement, is the Integrated Product Team (IPT) Management technique
referenced in the JSF program interview. (Ref 27) The IPT Management structure would
assign GD the leadership role of the IPTs associated with the MK-44 component of the
EFV. This assignment ensures GD has knowledge of day-to-day issues involving the
MK-44 performance, integration and configuration. With this knowledge, GD, under a
GFE arrangement, will be more proactive and diligent in managing risk issues as they
arise.

The flip side of the IPT Management technique is the potential of the Government
relinquishing greater control to GD by assigning GD personnel as IPT leads. The
Government is able to reduce this potential problem by assigning IPT members with
appropriate knowledge and experience to ensure a GD led IPT doesn't evolve into a run
away train.

Additionally, and probably more difficult, the Government should assign IPT
members who will provide consistent and reliable input to the IPT and feedback to the
Government. The Government, to manage the risk associated with a GFE arrangement,
should avoid managing the MK-44 procurement and integration "by committee". EFV
Program Office personnel roles should be clearly defined under a GFE arrangement, vice
a collateral duty for the "most available" individual.

C. CONCLUSION

The EFV Program Office's risk management plan will be extensive and should be
well thought out with respect to those intangible areas identified in this chapter. The
subjectivity of the intangible areas makes their relevance and importance undeterminable
for this analysis. However, based on the remaining criteria for determining an effective
risk management plan, a CFE arrangement will provide the lowest risk option with the
greatest flexibility to proactively mitigate and reduce the occurrence and impact of
potential issues associated with cost, schedule, performance and

integration/configuration.
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V. LESSONS LEARNED FROM MAJOR DOD PROGRAMS

A. INTRODUCTION

This chapter provides insights from various DoD programs that have successfully,
thus far, analyzed the GFE and CFE arrangements for procurement and integration
decisions. The first program is the US Army Aviation Command’s (USAAC) Apache
Block III program. The Apache’s 30MM chain gun is also manufactured by ATK and has
been integrated under a CFE arrangement with the prime contractor, Boeing Corporation.
The second program will be the Joint Strike Fighter (JSF). The key parallel between the
JSF program and this thesis is how they procure and integrate the engine. Although the
physical comparison of an aircraft engine to the MK-44 is not completely accurate, the
thought processes and determining factors of the program office making the ultimate
decision to incorporate a GFE arrangement for the aircraft engine is germane to our
analysis of the MK-44 procurement.
B. APACHE BLOCK III PROGRAM

An interview with Lieutenant Colonel Vince Tobin, the PM of the Apache Block
IIT upgrade for the USAAC Apache Longbow Attack Helicopter highlighted multiple
aspects of an effective GFE versus CFE analysis that proved valuable to this thesis. The
opportunity was also presented to interview the Senior PM for Boeing Corporation (the
prime contractor), Mr. Robert Kelly, to gain insight for our analysis from a prime
contractor’s perspective.

1. Apache Block III and a GFE Arrangement

The most difficult aspect of a GFE/CFE analysis, from the author’s perspective, is
assessing the risk associated with each arrangement and quantifying that risk as a cost or
schedule driver. This task is difficult simply due to the unique considerations of the
Government (non-profit) arena discussed in Chapter IV. LTC Tobin described the task of
translating risk into a measurable cost driver as absolutely necessary for an adequate
comparison of the two arrangements. The reasoning behind deriving a cost driver
associated with various types of program risk is straight forward; with a GFE

arrangement the entire burden of risk management for schedule, performance, and
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configuration management among other risks associated with the MK-44 rests solely with
the Government. LTC Tobin illustrated with an example from the Apache’s Inertial
Navigation System. This system, originally procured and integrated under a GFE
arrangement, was applied to the Apache Longbow under the prime contractor, Boeing
Corporation. According to LTC Tobin, whenever there was a problem with a software
load on the Apache Longbow during testing, Boeing initially held the GFE (Inertial
Navigation System) responsible for the software failure. As a result of the GFE
arrangement, the initial claim by Boeing required the Government engineers to refute the
claim through additional research and testing at a tremendous cost in both program time
and funding. This process of fault determination, vice problem solving, created friction
between the Government and the contractor increasing the risk of both cost and schedule
overrun.

Lesson Learned: A GFE decision by the Government requires a systematic plan
to mitigate the potential risks associated with this arrangement. The Government must
have the engineering and personnel support necessary to refute false claims of faulty GFE
performance or resolve true claims of faulty GFE performance. Both situations will add
to the task of managing and mitigating schedule risk, while the former will have an
additional impact on budget risk. LTC Tobin noted an interesting question, “It may be
cheaper to acquire the product GFE but is it cheaper in the long run when the weapon
system comes out the door, maintaining it and taking care of it?” (Ref 20)

2. Apache Block III and a CFE Arrangement

The Apache Block III program decided to procure and integrate the 30MM gun as
CFE. This particular decision provided real world benefits to combat forces during Desert
Storm. The US Army had a requirement to increase the fuel capacity of the Apache to
provide greater range and loiter time. The decision was made to replace a portion of the
ammunition storage with greater gas tank capacity. Due to the sensitivity of aircraft
weight shifts and balance, implementing this engineering change proposal was a
significant undertaking. The CFE arrangement facilitated the successful modification in a
time critical, real world scenario. The Government only had to work with Boeing; Boeing
had the engineering support, control of all past configuration efforts, owned all past

design specifications and utilized ATK as a sub-contractor.
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Lesson Learned: In today’s world of uncertainty and changing requirements for
military capability, a CFE arrangement provides additional flexibility when the
improbable requirement is time sensitive and mission critical. The Government must take
this into consideration as they analyze a decision to implement a CFE or GFE
arrangement. A CFE arrangement has the potential to develop multiple solutions at a
lower cost and under a constrained timetable.

3. CFE Negative Implications

LTC Tobin provided a fair and balanced assessment of a CFE arrangement in that
this arrangement is not the perfect answer. An issue of concern is that Boeing, under the
CFE arrangement, owns the system, including the 30MM gun. Consequently, the US
Army must get a Justification and Approval for a sole source to Boeing whenever they
have a modification or change proposal on the system. This can give the contractor
leverage knowing that the Government has to go to them; this can create a tendency for
the contractor to be expensive. There is value added in CFE, the Government needs to
hold the contractor responsible for ensuring the system operates properly in this
environment.

4. Configuration and Communication Control

The Apache Longbow 30MM gun CFE arrangement has resulted in a significant
issue concerning configuration control for the program office. Configuration control of
the 30MM gun was contracted to Boeing as part of the primary contract.

The US Army unilaterally modified the 30MM gun on the Block I Apache. Those
Block I Apaches are scheduled for the Block III upgrade by Boeing. The unilateral
modifications are not proprietary to Boeing, therefore, the 30MM gun configuration
Boeing expects to receive for the Block III upgrade is different from the modified 30MM
gun configuration that is actually on the Apache. Contractually, Boeing is the
configuration control manager and will only apply the Block IIT upgrade to their 30MM
gun configuration. Consequently, Boeing will have to strip the modified 30MM gun to
the original Boeing configuration to apply the Block III upgrade. Boeing will charge all
costs associated with this effort to the Government and require additional time to

complete the Block III upgrade.
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The Government’s desire to have the unilateral modifications integrated with the
Apache Longbow during the Block III upgrade is agreeable with Boeing. But it will come
at a cost in both time and funding to update all engineering and configuration
management documents.

Lesson Learned: If the Government decides to designate the contractor as the
configuration manager it must be aware that modifications and configuration updates
must be implemented by the contractor and additional funding might be required for
future situations. Furthermore, designating the contractor as the configuration manager
authorizes the contractor to veto the Government on decisions concerning the CFE. For
example, Boeing is now in a position to veto the Government’s request to update and
modify the configuration by saying they are not able to engineer that particular
equipment or are not capable of integrating that feature. This needs to be identified as a
potential Government issue with a CFE arrangement.

S. Sub-Contractor Management

According to Mr. Kelly, communication between Boeing and ATK has been
positive and, with Boeing’s ability to effectively manage ATK as a sub-contractor, the
above issue has been resolved. Because ATK is now a Boeing sub-contractor, there have
been no issues with this situation. Of note, Boeing had previously owned ATK and those
established relationships provide some explanation for the “very positive working
relationship” that currently exists between Boeing and ATK. LTC Tobin concurred that
the US Army had not encountered any problems with ATK being a sub-contractor to
Boeing. In fact, LTC Tobin indicated that Boeing is far better staffed and equipped than
the Government to manage ATK. He noted that contractors are able to take advantage of
Enterprise Resource Planning systems and other tools of this nature.

6. Apache Conclusion

The question was asked if LTC Tobin had to do it all over again how would he
purchase the gun. He responded that he would use CFE again. He stated he had no
analysis to back this up but he felt that, most of the time, the benefits of CFE outweigh
the costs. The risks that are incurred with GFE that are not easily identifiable need to be

considered. He also stated that if the Government makes the decision to use GFE they
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need to keep their eyes open because the burden is on the Government. This burden
includes the extra engineering and the additional oversight required to manage situations.
(Refs. 20 and 21)

C. JSF PROGRAM

The interview with Stony MacAdams, the Propulsion Acquisition Manager for the
JSF over the past four years, provided experience oriented insights for an effective GFE
versus CFE analysis. The JSF Program Office has a GFE arrangement with Pratt Witney
and GE/Rolls Royce to provide the JSF engine to Lockheed Martin, the prime contractor
for the JSF.

1. JSF Program Maintains “System” View

The JSF program procures the engine through a GFE arrangement with the
“engine guys” (PW and GE). The engine is provided to the “plane guys” (LHM) for
integration. Mr. MacAdams used these terms to establish the idea that under a CFE
arrangement, and in situations requiring modifications or configuration changes as a
result of operational testing and evaluation, the “plane guys” may not have a system
approach to assessing subject modifications. For instance, if the JSF had reported power
issues during take-off, the “plane guys” could simply present the power issue to the
“engine guys” (transferring the risk) with direction to fix the engine when engine output
is already maximized. The more prudent approach to a perceived power issue would be to
assess the entire system. This would include determining if weight distribution is
incorrect or the aircraft weight is outside of specifications due to ordnance or fuel load.
There may be other factors contributing to a perceived power issue that may have system
implications.

Mr. MacAdams’ point is that the program office is the entity with a true “system”
view of the JSF and a GFE arrangement with the “engine guys” will prevent the prime
contractor or “plane guys” from making decisions without the benefit of a whole system
analysis. Additionally, the JSF engine is a key subsystem representing a high level of
technical risk and a majority of program cost, warranting the GFE arrangement.

Lesson Learned: The continuing increase in the complexity of acquisition
programs guarantees a PM will have to work with multiple large contractors to provide

the desired product at the end of the acquisition process. The PM must evaluate the
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inherent risk and scope of a particular subsystem. The PM must then determine whether
that subsystem should be procured with a GFE or CFE arrangement depending on several
variables, one of which is the PM’s ability to effectively manage the whole system
through the acquisition cycle.

2. JSF Program Integrated Product Team (IPT) Management Structure

Mr. MacAdams provided some insights concerning the negative perception of
GFE arrangements within the program office. To combat this perception he ceased using
the term GFE and addressed the arrangement as an IPT Management Structure. Within
this structure, each subsystem has an IPT and LHM or the prime contractor has the IPT
lead in all cases, regardless of GFE or CFE status. This reinforces the contractual
requirement that LHM perform duties as primary integrator responsible for all subsystem
interfaces and performance. The IPT structure ensures that the prime contractor or their
representative is involved with day-to-day subsystem issues. This structure mitigates the
risk that prime contractors will claim non-performance against a GFE subsystem
contractor. The prime contractor is aware of all integration, configuration and
performance issues through the IPTs.

Lesson Learned: The government has the ability to delegate and empower the
prime contractor as the chief integrator of all subsystems. This can be accomplished
whether a subsystem is procured with a GFE or CFE arrangement, with the CFE
arrangement making this delegation more automatic and less reliant on effective contract
language and administration. Using IPTs is already the norm for most program offices.
However, ensuring the prime contractor has the lead on all IPTs is more the exception.
With a succinct, detailed and appropriately incentivized contract, the prime
contractor/chief integrator should request the lead position on all IPTs.

3. JSF Program and GFE vs CFE

Mr. MacAdams provided the perspective of a seasoned acquisition professional
concerning when he would utilize a CFE arrangement. According to Mr. MacAdams,
“Do CFE when there is value added by them (the prime contractor) doing the work.” The
government is going to pay a premium to the prime contractor under a CFE arrangement
regardless of subsystem or contractor. According to MacAdams, that premium should be

considered a fee for value added performance. If there is no value added resulting from
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the CFE arrangement, the government is paying the prime contractor pass through fees or
non-value added costs. The idea of transferring risk to the prime contractor is incorrect.
First, a solid contract is more than capable of ensuring a level of risk mitigation is
established from the beginning. Secondly, government acquisition professionals operate
in a predominantly cost-reimbursement contract environment. This ensures the
government accepts the risk of schedule slips and cost overruns regardless of CFE or
GFE arrangements.

When asked about using a GFE arrangement, MacAdams indicated that when
DoD has the manpower base and infrastructure to support a particular subsystem
development and production, along with a history of such performance, a GFE
arrangement makes the most sense. In this case, MacAdams is referring to the jet aircraft
engine technical and design expertise resident in DoD along with a long history of
successful engine programs.

Lesson Learned: The government must identify and quantify the value added
that offsets the premium required by a prime contractor under a CFE arrangement. If
there is no value added by the prime contractor, the PM will be hard pressed to justify
paying a premium for the CFE arrangement. Additionally, the PM must be aware of the
type of contract instrument and contract language being used to determine the actual risk
a CFE arrangement would transfer from the government to the prime contractor.

The PM must be aware of internal technical, design and support expertise
available for a particular subsystem. The PM must determine if that expertise is adequate
for the GFE arrangement. The PM should review available history on similar subsystem

procurements and evaluate specific trends or issues relevant to their program.
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VI. CONCLUSION

A. INTRODUCTION

The primary objective of this thesis was to examine what decisions and types of
analysis should be made when confronted with a multiple contractor acquisition and
integration issue such as GFE versus CFE. The secondary objective was to educate and
create a document of lessons learned that will help future Program Managers (PM) be
able to better analyze the correct approach to deciding whether to purchase GFE or CFE.

The research effort began with a background of the EFV program and the history
behind the program. The next item of discussion was the effect of cost on the decision
making process with a GFE or CFE arrangement. The cost analysis was followed by how
an effective and proactive risk management plan would impact the decision. The final
discussion point aimed at gaining insight from current acquisition programs to include the
US Army Apache program and the Joint Strike Fighter Program. The conclusions from
this research are contained below.

B. CONCLUSION

The primary research question focuses on whether the procurement and
integration of the MK-44 is more advantageous to the Government under a GFE or CFE
arrangement?

In the end, the cost-benefit analysis for the EFV Program Office will be a
comparison between the GD “insurance premium” (in addition to contract performance
incentives) equal to the MK-44 cost increase under a CFE arrangement versus the benefit
or value-added by GD as the prime contractor under a CFE arrangement. Fundamentally,
the government must have value-added to the EFV acquisition process to justify paying
GD a 14% premium to manage ATK as a subcontractor.

One of our secondary research questions aimed at determining if there are certain
characteristics of a component or subsystem that would inherently lead a PM to execute a
CFE or GFE arrangement. From our discussions with other DoD Acquisition Program
Officials experienced in utilizing both types of arrangements, we have developed five

fundamental characteristics that will objectively lead to either a CFE or GFE
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arrangement. Not developed are the more subjective issues a PM must account for in
making this decision — reflecting that DoD acquisition is more of an art than a science.

The first characteristic is the level of technical risk associated with the subsystem
or component. The lower the technical risk, the less likely that a PM would feel the need
to be directly involved with the design, development or production. This is particularly
true of a commercial item as opposed to a government developmental item. In this case,
the hands-off approach would facilitate a CFE arrangement. The opposite holds when a
component or subsystem with a high level of technical risk demands a more hands-on
approach by the PM, particularly if the component or subsystem holds the majority of the
“program’s” technical risk. In this case, the PM will lean towards a GFE arrangement to
ensure that appropriate awareness and risk management efforts are executed. The MK-44
falls in the low technical risk category that should lend it to the CFE arraignment.

The second characteristic is the cost of the component or subsystem, as a
proportion of total program cost. The lower the unit cost, the less effort required on the
part of the PM to manage and control the cost. Additionally, a CFE arrangement
increases the cost for the component or subsystem. The lower the original unit cost, the
lower the cost increase for a CFE arrangement. The PM will be able to justify the
additional cost of a CFE arrangement with greater conviction. The higher the unit cost,
the harder it is to justify the cost increase for a CFE arrangement. The MK-44 lends itself
to a CFE arrangement with a component acquisition cost of just 2% of the EFV unit cost
and a predictable CFE premium equal to .3% of the EFV unit cost.

The third characteristic is the maturity of the contractor and its production
processes. The more reliable, consistent and mature a contractor's production processes
for a particular item, the more likely that item is to be considered for a CFE arrangement.
If there are unresolved issues or inconsistencies with an unproven product or contractor,
the PM will most likely insist on a direct relationship with the contractor to ensure
positive control and risk management. The EFV Program Office considers ATK’s MK-

44 production capability to be a mature process resulting in a reliable product.
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Additionally, our research interview with the Apache Program Office indicated ATK
received favorable remarks as a mature, responsive subcontractor. Therefore, the MK-44
acquisition would be best suited to a CFE arrangement.

The fourth characteristic is whether the particular item is sole sourced or
competed. A competed item may allow the Government to negotiate a lower cost
contract under a GFE arrangement, while a sole source item will be contracted at the
same cost regardless of whether there is a CFE or GFE arrangement assuming the
Government and Prime Contractor have similar bargaining powers. The exception to this
is the ability of one party (Government or prime contractor) to achieve economies of
scale (EOS) through a high volume procurement. This determination would hinge on the
probability of one party or the other being able to garner such EOS. Unless such
arrangements already exist and are advertised, this assessment is difficult for two reasons.
First, it demands looking into the future, a perspective not common in the DoD
acquisition community. Second, this assessment depends on knowing the business plans
of two commercial organizations operating for profit. Determining the ability of one
company to achieve EOS and the degree to which another will allow EOS is difficult and
unreliable. Barring particular arrangements identifying EOS one way or the other, a sole
sourced item is not a reasonable factor for determining which arrangement will be more
favorable in every instance. The MK-44 is a sole sourced item, however, according to
EFV Program Office personnel, there is uncertainty underlying the assignment of a unit
price under a CFE arrangement. In this instance, the Government is not clear that this
particular sole sourced item will have a similar unit price under the two arrangements.

The fifth characteristic is determining whether there is value-added as a result of a
CFE arrangement. This determination depends on how the item in question is viewed
relative to the whole system. Given the first four characteristics are identified in a
particular item, i.e. the item is sole sourced, has a low level of technical risk with a low
cost share relative to the whole system and the contractor/item is proven with a mature,
reliable production process, in order to utilize CFE arrangement, the prime contractor
must provide value-added processes to offset the additional cost. More often than not,

the value-added processes will come from the prime contractor's function as chief
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integrator. The prime contractor's ability to consistently and flawlessly integrate the
potential CFE item with the whole system will determine the value-added. The key to the
value-added determination is the extent to which a particular item requires considerable
integration processes and encompasses a high degree of integration risk.

For example, a potential CFE item may require assembly with two bolts and nuts
tightened to a specific torque. That situation would encompass little risk with few
processes and would be difficult to determine a value-added commensurate with the
additional cost of the CFE arrangement. However, if the item has more detailed
assembly processes or software integration processes requiring minimal variation and
encompassing a higher degree of integration risk, the value-added by the prime contractor
implementing positive control over integration will be worth the additional cost of a CFE
arrangement. The MK-44’s current integration falls near the center of a integration
complexity scale with multiple software interfaces on one end of the spectrum and the
previously mentioned bolt and nut integration on the other end of the spectrum. The
caveat for the MK-44, making the value-added processes more beneficial and in-line with
the CFE premium, is the potential for future interoperable and upgradeable capabilities.

There are also the subjective considerations that must be evaluated by the
program office. The last contact with the Program Office indicated that these subjective
areas are currently being evaluated. Their intent is to subsume what we have developed
quantifiably and incorporate their findings to produce a business case analysis for the
EFV Program Office.

The key findings of our research indicate the MK-44 procurement and integration
processes should be executed under a CFE arrangement for two primary reasons. First,
GD is capable of and, as the prime contractor and chief integrator, will provide value-
added processes commensurate with providing the Government a reliable EFV.
Secondly, an evaluation of a potential risk management plan indicates the Government
will be selecting the lower risk option, with respect to the procurement and integration of
the MK-44, by incorporating a CFE arrangement.
C. AREAS FOR FURTHER RESEARCH

As a result of this research effort, the researchers have identified some areas for

further research. First, if the USMC (EFV) goes with a CFE arrangement and the US
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Navy (LPD 17) procures the MK-44 under a GFE arrangement, GD will be the
configuration manager for the USMC, while the Navy will manage their configuration in-
house. As EFV’s become cargo for the LPD 17, the potential for MK-44 parts to be
interchanged does exist. In the event of an accident as a result of parts being
interchanged or accountability and maintainability with interchangeable parts, the
investigation process could become intertwined with two different configuration
managers.

The second item for further research is the establishment of a service wide
overhead rate to be used for A-76 studies to determine an appropriate opportunity cost for
the Government. The A-76 documentation used for research promulgated the concept of
using a 12% overhead rate across the board (DoD wide). However, the A-76 regulation
further stipulated that each service is authorized to develop its own justifiable estimate
for an overhead rate. Thus far, there does not seem to be any evidence that the USMC
has established such a figure.

The third issue for further research would be to determine the plausible benefit to
the DoD of establishing a medium caliber weapon system Program Manager to
consolidate and procure all medium caliber requirements. Our research seems to indicate
a requirement from across the services for medium caliber weaponry. One of our
considerations was the ability of the Government to establish EOS with a selected
contractor based on high volume requirements. A medium caliber program office may be
able to take advantage of EOS more readily than individual programs. This would not be
unprecedented. There are small caliber and artillery/tank program offices to consolidate

requirements for that specific weaponry.
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APPENDIX A: HISTORY OF BURDEN RATES
Jul-01
WBS/CES Description Unique ID Forecast | Equation / Throughput
** GDAMS MAKE/BUY **
((1+OH) * (1+G&A) *
Material Burden matlBurden 138.97% | (1+Fee) + (1+OH) *
(1*COM))
Material Burden for items exceeding $100,000 | matlBurdenEx 117.42% | ((1+G&AEXx) * (1+Fee))
Material Overhead GDAMSMOH 4.37% 0.0437
Cost of Money GDAMSCOM 0.97% 0.0097
Material Related Overhead Rate OH 8.00% 0.08
G&A Rate G&A 12.00% 0.12
G&A Rate on items over $100k G&AEX 3.00% 0.03
Profit Percentage Fee 14.00% 0.14
Cost of Money COM 1.00% 0.01
Other Direct Costs Rate ODC 106.45% 1
WBS/CES Description Unique ID Forecast | Equation / Throughput
Primary Weapon (Cannon) $201,126.76
MK44 Cannon Mod 1 $186,381.00
30MM Gun Control UnitMK44 Cannon Mod 1 $9,700.00
Borescope $518.00
Rod, Section, Cleaning $16.50
Rod, Section, Cleaning $14.66
Handle Assembly $62.88
Handl Control Unit $4,433.72
Integral Gun Mount $21,169.60
Secondary Weapon (Coaxial Machine Gun)
M240 (7.62MM) $5,344.00
Support Equipment $0.00
Special Tools
Jul-02
WBS/CES Description Unique ID Forecast | Equation / Throughput
** GDAMS MAKE/BUY **
((1+MRO) * (1+G&A)
* (1+Fee) + (1+MRO)
Material Burden matlBurden 139.00% | * (1*COM))
Material Burden for items exceeding $100,000 | matlBurdenEx 117.00% | ((1+G&AEXx) * (1+Fee))
Material Burden on GFE matlBurdenGFE 11.00% 0.11
Cost of Money GDAMSCOM 1.00% 0.01
Material Related Overhead Rate MRO 8.00% 0.08
G&A Rate G&A 12.00% 0.1192
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MAEI-Major End-Item Rate ($100k) G&AEx 3.00% 0.03
Profit Percentage Fee 14.00% 0.14
Cost of Money COM 1.00% 0.0097
ARMAMENT (P) GFE $209,599.67
Primary Weapon (Cannon) Cannon $197,959.41
MK44 Cannon Mod 1 $183,445.87 | [Cost Throughput]
30MM Gun Control UnitMK44 Cannon Mod 1 $9,547.24 | [Cost Throughput]
Borescope $509.84 | [Cost Throughput]
Rod, Section, Cleaning $16.24 | [Cost Throughput]
Rod, Section, Cleaning $14.43 | [Cost Throughput]
Handle Assembly $61.89 | [Cost Throughput]
Handl Control Unit $4,363.90 | [Cost Throughput]
Support Equipment $3,552.95 | [Cost Throughput]
Special Tools $2,827.46 | [Cost Throughput]
Dec-02
WBS/CES Description Unique ID Forecast | Equation / Throughput
** GDAMS MAKE/BUY **
((I+MRO) * (1+G&A)
* (1+Fee) + (1+MRO)
Material Burden matlBurden 139.00% | * (1*COM))
Material Burden for items exceeding $100,000 | matlBurdenEx 117.00% | ((1+G&AEX) * (1+Fee))
Material Burden on GFE matlBurdenGFE 11.00% 0.11
Cost of Money GDAMSCOM 1.00% 0.01
Computer Rate Computer 1268.00% 12.68
Material Related Overhead Rate MRO 8.00% 0.08
G&A Rate G&A 12.00% 0.1192
MAEI-Major End-Item Rate ($100k) G&AEx 3.00% 0.03
Profit Percentage Fee 14.00% 0.14
Cost of Money COM 1.00% 0.0097
% Direct which is Support Hours SH 30.00% 0.3
Other Direct Costs Rate ODC 107.00% 1
ARMAMENT (P) GFE $189,546.85
Primary Weapon (Cannon) Cannon $182,884.09
MK44 Cannon Mod 1 $182,884.09 | [Cost Throughput]
Jul-03
WBS/CES Description Unique ID Forecast | Equation / Throughput

** GDAMS MAKE/BUY **

50




(I+MRO) * (I+G&A)

Material Burden matlBurden 139.00% | * (1+Fee) + (1+MRO)
* (1*COM))
Material Burden for items exceeding $100,000 | matlBurdenEx 117.00% | ((1+G&AEXx) * (1+Fee))
Material Burden on GFE matlBurdenGFE 11.00% 0.11
Cost of Money GDAMSCOM 1.00% 0.01
Material Related Overhead Rate MRO 8.00% 0.08
G&A Rate G&A 12.00% 0.1192
MAEI-Major End-Item Rate ($100k) G&AEx 3.00% 0.03
Profit Percentage Fee 14.00% 0.14
Cost of Money COM 1.00% 0.0097
Other Direct Costs Rate ODC 107.00% 1
ARMAMENT (P) GFE $189,606.34
Primary Weapon (Cannon) Cannon $182,884.09
MK44 Cannon Mod 1 $182,884.09
Dec-03
WBS/CES Description Unique ID Forecast | Equation / Throughput
** GDAMS MAKE/BUY **
((I+MRO) * (1+G&A)
* (1+Fee) + (1+MRO)
Material Burden matlBurden 134.00% | * (1*COM))
Material Burden for items exceeding $100,000 | matlBurdenEx 116.00% | ((1+G&AEXx) * (1+Fee))
Material Burden on GFE matlBurdenGFE 8.00% 0.0806
Cost of Money GDAMSCOM 1.00% 0.0053
Material Related Overhead Rate MRO 8.00% 0.0799
G&A Rate G&A 8.00% 0.0806
MAEI-Major End-Item Rate ($100k) G&AEx 2.00% 0.0208
Profit Percentage Fee 14.00% 0.14
Cost of Money COM 1.00% 0.0053
Other Direct Costs Rate ODC 107.00% 1
ARMAMENT (P) GFE $189,606.34
Primary Weapon (Cannon) Cannon $182,884.09
MK44 Cannon Mod 1 $182,884.09 | [Cost Throughput]
May-04
WBS/CES Description Unique ID Forecast | Equation / Throughput
** GDAMS MAKE/BUY **
((I+MRO) * (1+G&A)
* (1+Fee) + (1+MRO)
Material Burden matlBurden 132.70% | * (1*COM))
Material Burden for items exceeding $100,000 | matlBurdenEx 116.30% | ((1+G&AEXx) * (1+Fee))
Material Burden on GFE matlBurdenGFE 7.00% 0.0698
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Cost of Money GDAMSCOM 0.50% 0.0053
Material Related Overhead Rate MRO 8.00% 0.0799
G&A Rate G&A 7.30% 0.07322
MAEI-Major End-Item Rate ($100k) G&AEx 2.00% 0.02016
Profit Percentage Fee 14.00% 0.14
Cost of Money COM 0.50% 0.0053
Other Direct Costs Rate ODC 106.90% 1

ARMAMENT (P) GFE $189,606.34

Primary Weapon (Cannon) Cannon $182,884.09

MK44 Cannon Mod 1 $182,884.09 | [Cost Throughput]
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APPENDIX B:

GENERAL DYNAMICS MATERIAL BURDEN

RATES
GFE Actuals N/A Estimated
Cost burden
factor CY99 | CY00 | CYO1 CY02 CYO03 | CY04 | CY05 | CY06 | CYO7 | CYOS8
Unit cost
more than
$100,000 0.03 0.03 0.03 0.02 N/A 0.02 0.02 0.02 0.02 0.02
GD Supply Actuals N/A Estimated
Cost burden
factor CY99 | CY00 | CYO1 CY02 CY03 | CY04 | CYO05 | CY06 | CYO07 | CYO08
Unit cost
more than
$100,000 0.03 0.03 0.03 0.02 N/A 0.02 0.02 0.02 0.02 0.02
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APPENDIX C: OUTBRIEF TO EFV PROGRAM OFFICE

AUTHORS:
MAJ JAMES HOWARD, USMC
CAPT PATRICK COLLINS, USMC

& 4l RESEARCH QUESTIONS

Primary Research Question:

* |s the procurement and integration of the MK-44 more
advantageous to the Government under a GFE or CFE
arrangement?

— Assumed a default position of GFE arrangement

— Developed a Cost-Benefit analysis for executing a
CFE arrangement

11/5/2004
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Conclusions and/or
Recommendations

. The MK-44 is a potential CFE item.

CFE is similar to paying an “insurance
premium’.

CFE must be a value-added
arrangement to justify the premium.

Subjective considerations must be
evaluated by program office.

11/5/2004

AL
A48  MK-44 Cost Drivers

+ MK-44 as CFE + MK-44 as GFE

— MK-44 Unit Cost — MK-44 Unit Cost

» $212,163 used for » $186,541 used for
analysis analysis

— GDLS Profit Rate — GDLS Burden Rate
* 14% used for analysis * 2% used for analysis

— GDLS G&AEXx Rate — EFV program
* 2% used for analysis personnel opportunity
cost

— Additional Risk

11/5/2004
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11/5/2004

fREs))

11/5/2004

HISTORY OF UNIT COST DATA

C

2
219,734

$203,001

$186,541

CFE
$201,126
$231,612

$213,974

$212,163

ost Comparison Chart

[l
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b N
A4 Cost in Context

e MK-44 is 2% of EFV
Unit Cost

— EFV unit cost is
estimated $7-10M; we
used $8.5M

— GFE MK-44 unit cost
of $186,541

11/5/2004

* 14% Premium to GDLS
— $25,600 per MK-44
— .3% of EFV Unit Cost

* Program Cost (FY04 $)

— 935 EFV’s
« $7.95B Acq Cost
— 935 MK-44’s
« $23.9M CFE Acq Premium

* .3% increase in Program
Acq Cost

11/5/2004
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L
L4 |dentified Risk Factors

- GFE

— Accepted risk is dependent on contract
language and negotiation

— Integration and configuration risk

— Management effort required vs. personnel
capabilities

— Infrastructure and funding support

— Air Burst Technology

11/5/2004

8 i)
Al Mitigation of Risk Factors

 GFE
— Contract Language - (i.e., JSF, ACA)
— IPT Management teams of GFE item
— Clearly define role of personnel
— Funds need to be authorized

11/5/2004
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L
L4 |dentified Risk Factors

- CFE

— No value-added processes
» Pass through fee

— Lose direct relations with ATK; intangibles

— With Cost-Reimbursable contract; risk not
transferred to contractor

11/5/2004

8 i)
Al Mitigation of Risk Factors

- CFE

— Need to ensure the value-added is worth the
price of the CFE premium

— Need to hold the Prime accountable by being
proactive

— Ensure funding is available

11/5/2004
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‘?&S@%’ Characteristics of CFE and

GFE ltems

* CFE  GFE
— Low technical risk — High technical risk
— Low cost — High cost
— Sole source item — High visibility

— Prime provides value- — Ability to compete
added processes for requirement/negotiate
integration — Prime does not

— Mature production perform value-added
process processes

— Reliable/proven — Initial production item
product or new vendor

11/5/2004

A\ \Where does the MK-44 fall?§

. MK-44
— Low technical risk item
— Low cost (relative to total cost of EFV)
— Sole source item; no requirement for competition
— GDLS will provide value-added processes...
» By integrating the MK-44 with the turret
» By acting as configuration manager
 Potentially achieving EOS on future MK-44 buys
— MK-44 is a reliable, proven product

— ATK is reputable business with a mature production
process for the MK-44

11/5/2004
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S
A4 Intangible Influences

» Opportunity Cost of EFV Program
employees under a GFE arrangement

— DoD guidance (A-76) for outsourcing
determination

« Quantifying Risk Areas

11/5/2004

)
A4 Intangible Influences

« Configuration issue with Navy GFE (LPD)
— Potential issue (outside scope of project)

« Economies of Scale (EOS)
— Potential unit price reduction
— Dependent on future unknown contracts

» Impact of Super 40/Air Burst

11/5/2004
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Lessons Learned

* Apache Program: * JSF Program:
— GFE requires — Contractors don’t have
meticulous, systematic “system view”
risk management plan — IPT leads belong to
— CFE provides flexibility prime contractor
» Config changes — GFE requires adept
* Mod timeliness KO
— CFE requires adept — CFE must be value-
KO added
— ATK a good sub-
contractor

11/5/2004

& 4l RESEARCH QUESTIONS

Primary: s the procurement and integration of the
MK-44 more advantageous to the Government under a
GFE or CFE arrangement?

Secondary: What cost drivers are critical to an
equitable comparison between a GFE and CFE
arrangement?

What risk factors are critical to a GFE or CFE
analysis?

What acquisition, market or economic conditions
cause one arrangement to be preferred to the other?

What are the possible methods of analyzing
intangible considerations relevant to a GFE or CFE
decision?

11/5/2004
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) _
A Conclusions and/or
Recommendations

. The MK-44 is a potential CFE item.

. CFE is similar to paying an “insurance
premium”.

. CFE must be a value-added
arrangement to justify the premium.

. Subjective considerations must be
evaluated by program office.

01/10/2005
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APPENDIX D: ASSOCIATE CONTRACTOR CLAUSE JSF
PROGRAM

NODD 19-02-C-3003
MO0 9-00-P1PZ059

SCHEDULE
H-13  ASSOCIATE CONTRACTOR CLAUSE (NAVAIR 5252.245-9520) (MAY 1992)
{a)(1) This clause is intended to ensure that there will be appropriate coordination/integration of work
by the associate contractors to ensure complete compatibility between equipment, data, and services,

prevent unnecessary duplication of effort, and in order to maximize commonality.

{2) The price of this contract makes provision for the performance of the work called for in the
Associale Contractor Agreements as required by this clause, in support of this contract.

(b)y The Associate Contractors are as follows:

Contractor Responsibility
Lockheed Martin Tactical Ajrcraft Systems Air Syslem
General Electric Adrcraft Engines Fropulsion Sysiem

{c) The contractor shall work and maintain close liaison with the asscriate contractors listed in
paragraph (b) above. In order to assure accomplishment of this objective, the contractor shall enter into
written agreements with cach of the other applicable associate conwractors.

(d) Each written agreement between the contractor and an associate contractor shall provide for
complete and unbiased exchange of techmeal wfarmation and interface data relating to their detailed
responsibilities and procedures. The following is a guide to be used in the development of each
Egﬂ:ﬂﬂlﬂ]’]l:

(1) Identification of the data and information to be fumnished among the associate contractors to
facilitate procedures/schedules for the exchange of information andfor data. Descriptive detail of the data
and/or information to be furnished or exchanged, with a specific date for delivery of each item thereof and
containing such other mutua] covenants and agreements that may be desirable or required to assure
delivery or exchange of said data and/or information in a timely manner and in a condition suitable for
use by the recipient. (For example, this may extend to all information pertaining and essential to the
design, development, fabrication, test, interface, modification and installation of equipment and provision
of services hereunder to the extent that each party may require such information to ensure the
compatibility of their respective equipment, data and services.)

(23 To be provided by one contractar to another (including such services as clerical support to
visiting associate contractor personnel, unscheduled maintenance and technical support for equipment,
ete.) to facilitate the performance of the respective contracts and the period(s) of time the services are to
be provided to assure necessary interface actions and support activities.

{3) The materials to be provided to cach other by the respective contractors in performance.

{4) The facilities and their location to be provided by each contractor to accommeodate personnel
assigned 1o provide the associate contractor’s integration and support services, assurance of adequate
warking areas, power requirements, office space and communication equipment which are essential for
timely completion of the integration/support services.

(5) Delineation of respective interface responsibilities.

7-33
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NO0019-02-C-3003
NOMI9-00-PIPZ059

SCHEDULE

(6) Provision for furnishing copies of communications relative o performance of associate
contractor responsihilities,

{e) In the event this exchange of information/data results in aceess to limited rights data the
contractor hereby agrees not to utilize such limited rights data acquired under the exchange or to
manufacture itself those items identified above, or components thereof,

(f) In the event limited rights data is obtained from the contractors designated herein, the contractor
egrees to obtain in writing from each of his employees whose responsibility in connection with werk
under this contract involves access to this data, an agreement which in substance provides a statement that
said employea(s) will not, during his employment by the contractor or thereafter, disclose o employees of
the company submitting unlimited rights information, employess other than the contractor’s emplayees
for use for his own benefit or the future benefit of any other individual, corporation or any organization,
any limited rights information/data to which he had access in connection with this contract. Nothing
contained in this provision applies to data furnished voluntarily by individuals, corporations or
organizations without limitations as to use or to data that falls within public domain,

{g) Each Associate Contractor Agreement shall be submirted to the Government for review prior to
execution. Following Government concurrence and execution by both associate contractors, each
Associate Contractor Agreement may be made an aachment to this contract. The Associate Contractor
Agreements are for information purposes only and shall not be subject to or governed by this contract. In
the event of a conflict between the terms of this contrect and terms of the aforesaid agrezment, the tarms
of this contract shall contral.

(h} Where the contractor and an associate contractor fail to agree upon action to be taken in
connection with their respective responsibilities, each contractor shall promptly bring the matters to the
attention of the cognizant PCO and furnish the contractor’s recommendations for a solution. The
contractor shall not be relieved of its obligations to make timely deliveries or be entitled to any other
adjustment because of failure of the contractor and its associate to promptly refer matters to the PCO ar
because of failure to implement POO dircctions.

H-14 RESERVED

7-36
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APPENDIX E: JSP IPT MANAGEMENT CLAUSE

NOGO19-02-C-30
NO0019-00-P1PZ0
SCHEDULE

H-2 PROPULSION SYSTEM MANAGEMENT

This clause is included in the Joint Strike Fighter (J5F) Air System Contractor's (ASC's) ar
Pratt and Whimey' s (P&Ws) Svstems Development and Demeonstration (SDDY) contracts, and Genaral
Electric Aircrafi Engine's (GEAE's) F136 Pre-SDD contract. P&W and GEAE are Propulsion System
Contractors (PSCs). This clause is included to promote a common understanding of the roles and
responsibilities of all parties of the JSF Propulsion Integrated Product Team (IPT) and the TPT-Managed
J5F Propulsion System processes that shall be used during the JSF Air System SDD Program.

(&) Eequirements.

The P&EW F135 and the GEAE F136 propulsion systems shall be: interchangeable without Air
Vehicle modification; functionally equivalent; and integrated and compatible with the JSF Air System
{which includes the Air Vehicle and its Autonomous Logistics System). The F133 and F136 propulsion
systems shall be interchangeable within the JSF Air System throughout the life of the JSF Air System.
The propulsion system is comprised of an engine and commen propulsion components (hardware and
software). The engine is defined as the inlet case o the turbine frame, and it shall be compatible with th
commaon propulsion components throughout the life of the ISF Air System. Common propulsion
components are defined as those parts of the propulsion system that operate as a part of either PSC's
propulsion sysiem,

(b Propulsion IPT Management Roles and Responsibilitics.

{1} The ASC shall have Total System Performance and Integration Responsibility (TSPIR), as
defined in Special Contract Provizian H-15, "Performance Responsibility.” The ASC shall lead the JSF
Propulsion IPT and all efforts required in the management of the oplimization and integration of the
interchangeable propulsion systems with the Air System. The ASC shall also lead the efforts required in
the management of the cptimization of the common propulsion components. The ASC shall ensure
execution of the three-party Associate Contractor Agreement (ACA) deseribed in paragraph (c) below:;
the Propulsion System Management Plan in (d) below; the weight management philosophy in () below;
and the In-Flight Thrust (IFT) methodologies in (f) below. The ASC shall also be responsible for
providing a coordinated copy of the ACA to the Government for review and comment prior to ASC
Contract award. '

(2) P&W has Propulsion System Performance and Integration Responsibility (PSPIR), as define
in Special Contract Provision H-15, “Performance Responsibility” for the F135 Propulsion System.
P&W shall work with the ASC to optimize and integrate the F133 Propulsion System into the Air System
P&W shall work with GEAE in defining, optimizing and integrating commen components with the F135
and the F136 to ensure interchangeable propulsion systems. P&W shall develop, qualify, and deliver the
common propulsion components. P&W shall work with the ASC and GEAE to prepare and execute the
three-party ACA described in paragraph (c) below, P&W shall be a member of the JSF Propulsion IPT.

(3) GEAE, under its prime Pre-SDD contract and SDD™* contract, has PSPIR, as defined in
Special Contract Provision H-27, “Performance Responsibility” for the FI136 Propulsion System. GEAE
shall work with the ASC to optimize and integrate the F136 Propulsion System into the Air System.
GEAE shall work with P&W in defining, optimizing and integrating common components with the F135
and the FI136 to cnsure interchangeable propulsion systems. GEAE shall work with the ASC and P&W tc
prepare and execute the three-party ACA described in paragraph (c) below. GEAE shall be a member of
the JSF Propulsion IPT.

7-2
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(#) The Govermnment will procure and deliver to the ASC the propulsion systems identified in 1
I5F Air System SDD Contract Government Furnished Property Clause. The Government will procure a
deliver to GEAE the commoen propulsion system components identified in the GEAE F136 Pre-SDD an
SDD* contracts Government Furnished Property Clauses. The Government will ensure that any conflic
in requirements of the JSF SDD Air Systern and JSF Propulsion System contracts are resolved
expeditiously. The Govemnrment will have final decision authority for all propulsion system developmer
issues. The Government will participate on the JSF Propulsion [PT to obtain the necessary insight into
the management of the optimization and integration of the propulsion systems.

(5} In order to meet contractual performance requirements of the JSF Propulsion System
Contracts and the Air System Contract, the PSCs and ASC are each authorized to use and/or incorparate
into the propulsion system and/or air system, material idemtified by category below and as further define
in Attachment (B) Propulsion System Material List, of the three party Associate Contractor Agreement:
1) material te support ASC testing (ground and flight), PSC testing and system integration testing; 2)
maierial 1o support design, analysis and simulation activities; 3) material (o support hardware or other
deliveries (engines, engine systems, aircraft, CDRLs, etc.); 4) integration and installation data, models,
simulations and hardware; 5) sutonomic logistics materdal; 6) material to support environmental, safety
and health (ESH) activities; and 7) material to support survivabilicy design, testing and analysis. The
P5Cs and ASC, in concert with on-site Defense Contract Management Agency (DCMA) Offices, shall
establish material transfer processes that allow maximum flexibility for usefincorporation of the material
identified in the ACA Attachment (B} Propulsion System Material List. These processes must be in
accordance with existing company material processing policies and procedures.

Material delivery arrangements shall be made pursvant 1o paragraphs ¢(3) and (9} herein, If
material is not received as arranged. the ASC and PSCs shall mitigate impacts to the JSF program, to the
maximum extent practicable. The Contractor receiving the material shall submit timely notifications of
deficiencies, documenting actions taken to mitigate any impacts to the Propulsion System or Air System
programis). Repair or replacement of defective or deficient material is not the responsibility of the
contractar receiving the material, resolution will be determined through the IPT managed processes set
forth in the Propulsion System Management Plan. Any and all equitable adjustments to this contract sha
be processed pursuant to the procedures of the “Changes” clavse of this contract. The right (o an
equitzble adjustment is the exclusive remedy under this special provision.

{c) Associate Contractor Agresment.

The propulsion system development and integration responsibilities of the ASC, P&W and GEA
shall be set forth in a three-party Associate Contractor Agreement (ACA). In addition to complying with
all requirements in Special Contract Provision H-13, “Associate Contractor Agreement,” the ACA shall
embody the following requirements:

(1} Incorporate the ASC's JISF Propulsion System Management Plan, per paragraph {d) below,
which details the Propulsion System development and integration responsibilities as well as management
processes of the ASC, P&EW, and GEAE,

(2) Incorporate by reference the JSF Propulsion System Contract Specifications and JSF
Propulsion System Common Hardware Interface Control Doeument for the P&W and GEAE propulsion
systems as agreed 1o berween the partics, and set forth as a Contract Attachment in each propulsion
5Ystem contract.

7-3
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(3) Incorporate the “Material"* list covering ASC/PSC and PSC/PSC requirements discussed in
paragraph (b)(5) above.

(4) Provide for direct liaison, and electronic interchange and delivery of schedule data to all
partics as required.

{3} Provide for the preparation and electronic delivery of propulsion system data to the ASC for
use in the Air Systern Lifecycle Plan.

(6) Provide for the preparation of specific engine operation instructions to be submitted to the
ASC and the Government.

(7) Provide for the review of Air System Technical Orders and Flight Manuals to evaluate the
effacts on aircraft and engine installation and operation.

(&) Provide for the evaluation and review by the appropriate parties of the effect on engine
installation or operation of any proposed change in the air system or either propulsion system,

(%) Provide for the preparation of field surveys for each proposed propulsion system specificatio
change that affects air system engine installation or operation. Each survey submitted to the Government
shall include the PSCs request for approval and copies of the ASC's comments to proposed changes.

{100 Provide for clectronic communication between the PSCs and the ASC to address questions
and answers through the use of “Coordination Memos,” with copies provided to the Air System and
Propulsion System CORs via the JSF Virtual Entarprise.

(11} In the event of conflict between the ACA and the contract, the contract shall take
precedence.

{d) Propulsion Svsiam 1

The ASC, as lead for the IPT-Managed JSF Propulsion System, chall coordinate agreement of am
document the management roles and responsibilities of all four parties, identified in paragraph (b) above,
nccessary to allow successful integration of the propulsion system into the air system including the
implementation and update of the Interface Control Documents (ICDs) between the ASC and each PSC
and between the two PSCs.

The ASC shall also provide an outline of management processes for assessing and resolving
interface problems using optimization of the air system, support system, and total government ownership
cost as the primary trade criteria. Other ASC defined processes shall inclode, but not be limited to: issue
resolution; weight management; configuration and interface control between the air system, the
propulsion system, and the commen propulsion components; ACA Material List update/changes; ICD
updates; communication and coordination; and PSC contract specification changes.

The ASC shall manage the above processes through establishment of a Program Leadership Tean

(PLT), Propulsion Control Boards (PCBs), Propulsion System Integration Boards (P5IBs) and a
Propulsion Associate Contractor Working Group (ACWG) as described belaw:

(1) JSF Propulsion Leadership Team. A JSF PLT shall be established to provide overal]

ISF propulsion program guidance and resolve major programmatic issucs not resolved at the PCB or

7-4
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ACWG. Membership on the PLT will include the ASC Prepulsion [PT Leader (Chair), Government
Propulsion IPT Leader, P&W ISF Program Director, and GEAE JSF Program Director as voting
members.

{2) Propulsion Control Board. Separate F135 and F136 PCBs shall be established to
manage the integration of each propulsion system with the air system, and to ensure that the P&W SDD
Program and the GEAE Pre-5DD and SDD* Programs support the ASC SDD Program. Each PCB shall
also monitor the progress of its Propulsion systemn contract and resolve issues not resolved by its PSIB or
its PSC IPT. The PCB membership will include representatives from the ASC (Chairman), the
Government, and P&W for the F135 PCB or GEAE for the F136 PCE.

(3)_Propulsicn System Integration Board. Separate F135 and F136 PSIBs shall be
estahlished to resolve interface issues between the Air Systern and each Propulsion System. The PSIB

will also ensure the exchange of data and information among the parties necessary to optimize propulsion
system installation. The PSIB membership will include representatives from the ASC (Chairman), the
Government, and P&W for the F135 PSIB or GEAE for the F136 PSIB.

(4) Propulsien Associate Contractor Working Group. A JSF Propulsion ACWG shall be
established to facilitate the interchangeability of the F135 and F136 engines with the comman propulsion
components. The focus of the ACWG will be to resolve issues involving the integration of the commaon
propulsion components with the F135 and F136 Propulsion Systems in order to achieve engine
interchangeability. The ACWG will also ensure the exchange of data and information among the parties
necessary to achieve engine interchangeability. The JSF Propuléion ACWG membership will inelude
representatives from the ASC (Chairman), the Government, P&W and GEAE.

(&) Weight.

Solely for weight-related issues, all parties understand and agree that: 1) P&W will have met its
gbligation under its JSF Propulsion System SDD contract and the Government will have met its
obligation under the JSF ASC SDD contract if flight test propulsion systems are delivered to the ASC
with a weight less than or equal to the Not To Exceed Weights (CTOL 5 1bs, CV &P Ibs, STOVL
W 1b:<); 2) the Government will not seek an equitable adjustment from P&W if the flight test
propulsion systems are delivered to the ASC with a weight less than or equal to the Not To Exceed
Weights: 3) the ASC shall not be entitled to an equitable adjustment to the cost, schedule, ISF Air System
Contract Specification, award fee criteria or other requiremnents of the Air System contract if the flight test
propulsion systems are delivered to the ASC with a weight less than or equal to the Not To Exceed
Weights; and 4) the ASC may be entitled o an equitable adjustment if the flight test propulsion systems
are delivered (o the ASC with a weight greater than the Not Te Exceed Weight.

(f) In-Flight {[FT) Methodalogie
The ASC, in conjunction with cach PSC, shall develop two independent methodologies for determining
In-Flight Thrust for use during flight test to evaluate performance guarantees for all variants and flight

regimes.

: Reference to an F136 SO0 contract in no way implies ar atherwise provides assurance that the Government will award an F136
3DD contract to GEAE and shall not be déemned am obligation of the Covernment.

7-5
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APPENDIX F: JSF ENGINE INTERCHANGEABILITY
AGREEMENT

JPO/PEWI/GEAE
JOINT STRIKE FIGHTER
ENGINE INTERCHANGEABILITY TEAM
OPERATING AGREEMENT
6 June 2001

United Technologles Corporation acting through its Prait & Whilney (P&YW) division and General Eleciric Company
acting through its GE Arcralt Engires (GEAE) component agree o support the Unifed States Department of
Defensa (DoD) objectives and plans for Joint Strike Fighter (JSF) Engine Interchangeability durng the Enginaeding
ard Manufacturing Development (EMD)" phase of tha JSF.Program. This document summarizes the manner by
which the Joint Strike Fightar Program Oice (JPO) on behaf of the' DaD, F"&W and GEAE will work together as a
team o accomplish those CIbJEClI'I'ES am:l plans.

The ohjectives of the JPO for El‘l{ill‘ﬁ infer r.h.'mrmhuhry for EMD indlude the !'rﬂk:w-ng
= The F&vw and GE.AE engrrmmua. te physically and funclionally |n1.erchangeahle acrass all JSF arcraft
vanants.
» Total costof o.p.narshp for the JSF propulsion sysiems including develcpmem at:qu.s.:hrn and operating
and suppon costs must ke kept to 8 mmnmum.
» Davelopm er_]l rick ut_thé%p ropulsion systams must ba kept to a m'-.lr.num
« The ability 1o compet&n: = musl m’:t'he impaded. = =

4

1

The JPD plans Tr:r anll‘la nt Il;JI n EMD mt:ludp tha falmmng 4 A

. Pro::-uls»oﬁ Sysis: Elégﬂen will pmce&d mrsuant o the F"rop.r]s.uun System Mana'ement Special
Provision tc be se in the JSF119 EMD contract and tha JSF F120 pre-EMD and EMD contracts.

Addcitionaly, the nmlgg nt shucture an ocesses outlined in the executed Associate Cenlraclor
Agraement {ACA.} n Sysi nggement Plan (PSMP). P&W- GEAE Pmpne.a’y Information
Agrzement, and R ts a@ folowed. i

= The uso 1:|f Chmmo em hardware and scftware will, h& maximized =

+ The ptcpulstjr-n svﬁ’ta ment schedules wﬂi be in suppcm of the oversall JSF .w.-zpon system

sehedulal

= The JPO will partcipate in the propulsion tsams H'rl:w.lgl"louE the EMD phases of the p{agrar-l 10 @ssure ihat
tha requirements of the JSF118 and JSF F120 engines ara equitably rE-praEemad u‘r-ﬂ'lcl dr_-f'lgn and
development of th tnl_g common hardware, -~

-
-

PEW and GEAE undcrslar‘aﬁ thatin order to meet the obiectives of engine intercha ?a‘-l;flit:.r 2 joint and coordinaled
approach to common h:lrdwara.davaLn:lrnenl is necessary. Hey elemeants for succesdinclude the fellewing.

+  Clear dafinition of joint raqu;remenls for the common hardware .~ | == -

= Demonstrated performance of th- common hardwarns .-nth ther JSF1 14 ani gine mr PEW

* Demonstrated perfformance of lh-'- Lerpga | hardwars wi Lh-u .JSF F120 engine by GEAE

* Process to iterate the common hardw%m.aes:gn inglidin an :n!egra't&d schedule

i wrder Lo achizvs hese shements, in ol coordination with e JF'G PE&W ard GEAE zre establishing a
collaborative leam approach.

. In accardance with the Propulsion Systom Management Specinl Provision, PEW-led Integrated Product
Teams (IPT) are being established and will be responsible for the design, development, and validation of
the common hardware and software. GEAE will parlicipate on these IPTs and on P&W-led configuration
control boards, as required, to ensurc comman hardware and softwars meets both JSF119 and JSF F120
requirements as defined by the Engine Interchang=ability Interface Control Document (ICD).

= PEW and GEAE wil cenlinue to work with the JPO and Ajr System Contractors on design trades necessary
e fully defina the intarchangeabla propulsion Systems and the comman hardware. I is understeod that
COMPrCanis2s might be reguired o e design of the connnon hardware 2y well as W e JEF119 and JSF
F120 engines.

" Referenca i EMD or 3 JSF119 EMD conlrsct. JSF F120 pra-EMD confract or JSF F120 EMD contract in no way implies or
ofhwerwise provides assurance that the Govermment will award a contract and @ shall not be desmead an obligation of the
Sovemment.
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= P&W and GEAE will work together lo develop comman hardware requirements and the Engine
Interchangeability ICD. P&W and GEAE will work with the ASC as described in the ACA and PSMP o
assure the gverall propulsign system meets air system ﬂﬂﬂdﬁ

« P&W will validate through analysis Elnd.lur test ihat the cl;'mman hardwara meets the specification and ICD
requiraments. -

= PEW will validate through analysis andjgp test 1hal tha IDLHI JﬁF 1 1§ propulsion system, including comman
hardware, meats specification requ mﬁg Y

= GEAE will validale through anaiysis andforl that me mtal JSF F120 propulsion system, including the
common hardware, meets specificatignrequirements.” 7

« Should either propulsion system ingld ¢&mmon hardware not meet specification, design trades will be
mada to determing the most affordable manner to meet the specification. Any resulting changes o the
common hardware will be demon slsatm;l h:.r F&W with the J5F1 15} and will be demonsirated by GEAE
using the JSF F120 enginas.

The JPO/PEWIGEAE Engine Interchangeability Tea:’q will emplgly Ihe use of joint management and technical
processes to affordsbty H‘Ehlah’ﬂ thﬂ objectives of enging 'nlgfchangeability., Examp]es cf lhese pmi:f:s,se5 include
ihe following. - 3 -".\ .

+  Pragram managemem prnmsﬁes eamed value management, rﬂk mﬂnagarre-nt progran‘l management
reviaws, [FT s.lruc'.tme and npammg guidelings, communications, and ln:'egrat&l:t pmgmm pﬂans anl:!
schedules 4

s  Common hardware re-qmrements and specication dau&lnpmaﬂt PIOCESSEs — swmm e:]u]remenls
definition, system purfnrrnanm allocation, common hardware -nlerface cant'ro documsnts and % .:
specification 5 2 S Bia

«  Syslems engineering pmc&;se.-s performance znalys's, system | moﬂal mterfacas mnﬁgu-'amn i
management, risk and weighl management, contiol and :jul'l.‘wars managernmﬂ r.!ald e.:l;[_!unge uadr.—; study
and exil criteria, joint design reviews L : 4

« (Other processes — supportability and maintainability. validation and qual:fic:ahurr t-=5t fau::llll,-' uhlnzatmr‘
logling and manufacturing -

in acdition ta the planned ASC-led joint leadership ‘eams and to help assure continuing focus on JPO objectives,
execiutive representatives of the JPOIPEWIGEAE Enging Interchangeability Team will mest with the JSF Service
Acguigilion Exsculive semi-armually, or as required, throughout EMD to review status of the program.

All members of PAW's J5F 114 and GEAE’s JSF F120 Propulzion System Teams are commitled o werking with
the JPD 1o achieve the abjectives of the Jaint Strike Fighter Program. We ara looking forward to a succassiul
colaberative effort during EMD.

j"/\{(ﬂﬂr—' (sl Soate

Stephen N. Finger Russell F. Sparks
Prasident Mditary E ..n;pnes Vice Fresident and General Manager
Pratl & Whitney Miitary Engine Operations

GE aircrafl Engings

m#éﬁlﬁr— ‘g-.d.ﬁ.c(kl—_.—-\

Darleen A Druyun Paul A. Schneider

Principal Deputy Assistant Secretary of the MNavy

Assiztant Secrelary of the Air Force {(Research, Development, snd Acgquisition)
(Acquisition and Management) (Acting)

This document does not abligats the Govamment to reimburss PAW and GEAE for any costs incurred that are not reimbursable
under a conlract and does not establish any substantive or procedural rights of the paries. Cbligations will onky be assumed by
the Gowarnment through the executicn of contracts. Tha legally binding responsibiit es of the panies shall be set fort in their
respeciiva contracts.
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