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* _ ABSTRACT

N\ fﬂcﬁ<

‘\":> The purpose of this researeh was to analyze the Technical

Data Package as a second sourcing methodolegy to create
production competition. Two second sourcing models and two
major weapon system programs were presented for this analysis.
‘'Issues analyzed include technology transfer, Technical Data
Package validation, technical data rights, initial investment
costs, and maintenance considerations.

As a result of this analysis it is}concluded that there
is no sign;ficant guid;nce for the_application of the Techni-
cal Data Package secdnd sourcing methodology, there are
circumstances‘that are particularly inappropriate for the
use of this methodology, and that the two programs that gsed
this»methodglogy appeared to have met their acquisition goals.
This study recommends that one second sourcing model be |
employéd under actual program conditions and that the
program manager perform a comprehensive data package valida-
tion prior to using this secbnd sourcing methodology.
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I. INTRODUCTION

Since the advent of OMB Circular A-109, the acquisition‘
of major weapon systems. has been focused on the competition
of alternative designs and technology to meet the mission
needs of DOD. Emphasis has now shifted to the establishment
of production competition. in 6rdef to reduce program costs;
improve the quality and reliability of major weapon systems,
and increase the indﬁstrial basé. Several models have been
proposed to aid the program office in determining how to
dévelop production coﬁpetition and which strategy is best
' suited to obtain this type of competition.

Lite:ature recognizes five methods to'create‘this pro-
dqction competition. These five methods, or seéond sourcing
methodolqgies or strategies, include Form, Fit, and Function;
Technical Data Packages; Leader-Follower; Directed Licencsing;
and, Contractor Teams. This research effo;f will foéus on
che Technical Data Package methdology. This method uses
d¢.3ign specifications to obtain‘an identical (or rear identi-
cal) item from a second producer or source without any_con-

tractor-to-contractor interface.

“A. OBJECTIVE OF TEE RESEARCH
The objective of this research effort is to analyze
Technical Data Packages as a second sourcirg methodology and

to review several second sourcing models as they relate to
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the use of the Technical Data Package second sourcing

methodolojy.

B. RESEARCH QUESTIONS
The primary research question was: What are the primary.
attributes of the Technical Data Package (TDP) Second Sourcing
Methodology and how might this metﬁod be sﬁcceésfully employed?
Secondary questions were:
1. what is the Teehnical Data Package concept?

2. What are the significant,factors required for its use?

3. What have been the significant issues or problems
involved with using the second szourcing method?

4., how does Technical Data'Package relate to othet
second sourcing methodologies?

C. RESLEARCH METHODOLOGY . - '

The research methodology employed,includedlthe gathering
of iﬁformation‘from the literature,'aﬁd telephonic énd personal
interview sources. The literature sources included references
held ét the Naval Postgraduate School, the Defensg Logistics
Studies Information Exchange (DLSIE), DIALOG,_ihe‘Air Force
Business Research Management Center, the Lessons Learned:
Programs from the Air.Forceband the Navy,‘and DOD directives
and instructions. Telephonic and personal interviews were
conducted with Navy and Air Force program offices, Systems
- commands and Logistics commands. Also, a Navy industrial
funded activity was ihcluded in this research. .Persdns

knowledgeable in systems acquisition, prograr management,

12




logistics support and technical dﬁta were interviewed. Finally,
a private research and consulting firm was contacted for rregram
history and acquisition strategies.

The information gathered above was used to describe and
analyze the Technical Data Package itself and the Technical
Data Package as a sacond sourcing methodclogy. Two second
scurcing models and two major weapon system programs se:ved

as the basis for this description and analysis.

D. SCOPE AND LIMITATION OF THE STUDY,
This research effort will be limited to the analysis of
major weapon systems and their components. Aviation electronics

will receive particular emphasis.

E. ASSUMPTIONS

It is assumed the reader has a general knowledge Sf the
Major Weapon Systems Acquisition process, program management
Ioperations, and general acquisition procedures, concepts,

and tefminology.

F. ORGANIZATION OF THE STUDY

Chapter II of this study will provide an overview of the
Major Weapon Systems Acquisition Process, production competi-'
tion, and second sourcing methoddlogieé. Chapter IIi will
specifically focus on the Technical Data Package methodology,
1ts relatlonshlp with other methodologles, and a review of

several models outlining its use. Chapter IV will focus on

13




. .

Technical Data Packages as used in selected weapon systéms.
Chapter V will present an analyéis of the key issues that must
'be considered prior to the use orf the'TDR second'souréing
methodology. Chapter VI will provide conclusions and

recommendations. ’
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II. FRAMEWORK AND BACKGROUND

A. THE MAJOR WEAPON SYSTEMS ACQUISITION PRbCESS

Thelacquisition of a major weapon system can result'frdm
a change in national defense policy, the identification of a
mission deficiency, oppértunities to reduce Debartment of
Defense (DOD)'life cycle costs or ppportunities to meet
existing mission requirements with new technologies. [Ref.
l:p. 4] | |

This mission need is documented with a.Justification for
' Major System New Start (JMSNS). The JMSNS is submitted into
the Program Objective Memorandum (POM) process. Program
" approval will be given via the Prograﬁ Decision Memorandum
(PDM). The PDM officialiy sanctio>ns the major weapon system
program, and, when funds become available, gives the authority
for the defenée agency to initiate the next phase of the
acquisition process. In a major wea?on system pfogram, there
are four phases in the acquisition process. These are Concept
Exploration; Demonstration and Validation; Full Scale Develop-
ment; énd Production and Deployﬁent;' The last three phases
are initiatea at a milestone decision point; | |

The Concept Exploratioﬁ phase is inifiated by‘a mission
need determination as authorized by the Secretary of Defense
(SECDEF) in his PDM. The‘JMSNS provides fhe required Jocumen-

tation to support the SECDEF's decision. In this phase,

15




alternative eoncepts are solicited to meet or exceed the
mission need. Also, at this time, the Program Manager (PM)
establishes the program charter and the acquisition strategy.
The results of this phase are documented in a Systems Concept
Paper (SCP) by the defense agency and provided to the Defense
Systems Acquisgition Review Council (DSARC). .Milestohe Iis
the firsf major decision point in which concept(s)‘is(are)
selected to broceed into the next acquieitioﬁ phase. ' The

decision will be based on the SCP and the DSARC's recommenda-

tion to the SECDEF. ,Milestone I is a validation of the-require-

ment, based upon éqch factors as cost, schedule, affordability,
feadinees, and concept feasibility. The authority to proceed
into the next phase is provided ﬁy the Seeretary of Defense
Decision Memorandum (SDDM) . [Ref. 2:part'3, p. 251

The Demonstration and Validation phase is that phase which

involves the demonstration of the system concept, estimates

the system's suitability to meet the mission need, and help
esfablish a baseline estimate\fer life cycle costs. The PM
will document the results of the Demonstratien and Validatien Il
phase usiqg the Decision Coordinating Paper/Integrated Programy
Summary (DCP/ISP). [Ref. 2:part 3, pp. 34-35] |

At Milestone II, the DSARC will review the DCP/IPS which
outlines the defense agency's menagemenf overﬁiew of the
program and the‘acquisition planning for the program's life
cycle [Ref. 1:p. 8]. Based.upon this documentation, the DLSARC

will make recommendations to the SECDEF as to the most

16




appropriate system to send into the next acquisition phase.
The SECDEF will give his authorization to proceed by issuing
a SDDM. Unless otherwise stated by the SECDEE, or if the’
frogram doesn't meet thresholds set in Milestone II, this will
he the last decision the SECDEF will provide in regards

to this particular program. Further apprbval'will normally
come from the Program Decisién Authofity (PDM) .

The Full Scale Development (FSD) phase prdduceé a fully
designed, tected, and documented prototype of the concept
approved in the Demonstration and Validation phase. The FSD
phase is divided into three subphases; Engineering, Pfdtotype,
and Pilot-Production/Transition to Production [Ref. 2:paft 1,
p. 15]. During this phase, there is ah iterative process of
design-test-redesign to perfect a production model design
for the following acquisition phase. The results of this
phase will be documented in the milestone review documentatipn

"and provided to the Program Decision Authority (PDA).
[Ref. 2‘:part 3, pp. 36-47] |

At Milestone III, the PDA will authorize initiation of
the fourth and final acquisition phase with his servicé |
decision memofandum; At times, it may be desirable to-
approve a limited productioﬁ run to help in the transition
betweeﬁ the prototype'model and the production lire. If this
is the case, the PDA will issue a decision at the Milestone

III A decision point. Once this transition is complete, the

17




approval for full rate production will be given at Milestone
III B. |

The decision to introduce a second source should be con-
sidered prior to this phase and be based on considerations
such as the duration of the prcgram and the procurement

quantity. [Ref. 2:part 4, pp. 33-34]

B. FEDERAL fOLICY IN ACQUISITION.

The policy for acquisitién can be aerived from.two sources;
the Office of Managément and Budget Circular A-109 and the
Department of Defense Directive'(DODD) 5000.1. The policy
stated in A-109 is [Ref. 3:part 3, p. 4]:

1l. The needs of the mission will be stated in terms of
the mission instead of the equipment. This will
promo+e competition in the creation, exploration,
and developmen’ of alternative systems and promote
innovativeness. :

2. Place emphasis on the early stages of the acquisi-
tion process allowing competitive exploration of
alternative system designs that will meet the mission
need. ‘ :

3. Communicate with Congress early in the major weapon
system acquisition process by relating the program
to the developing agency's needs.

4. Obtain agency head approval at key decision points
in the acquisition process and establish clear lines
of authority, responsibility, and accountability for
the management of the major weapon system program.

5. Establish a single point for the integration and
unification of the system acquisition management
process and for the monitoring of policy implementation.

6. Follow guidelines provided in OMB Circular A-76 for
private industry utilization.:

DODD 5000.1 expanded on these 2bove policies stating

that major weapoln systems acquisitions shall be carried out

18
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in an effectivé and efficient manner, that ﬁanagement
responsibility will be delegated to the lowest possible
level except for those decisions specifically retained by
the Secretary of Defense,  and that programs designated as
other than major shall also comply with the folilowing lisg
\of acquisition principles and objectives [Rgf. l:part 2]:

1. Price and design competition shall be obtained for
the program to the maximum extent practicable to
ensure that mission needs are met in a cost effec-
tive and responsive mannexr.

' 2. Readiness will be considered on the same level of
importance as cost, schedule, and technical param-
eters and operational sustainability will receive
the same management attention as operational
effectiveness.

3. Achieve program stability through effective long
range planning, evolutionary alternatives instead
of state-of-the—-art technologies to meet mission
requirements, realistic budgeting and cost estimates,
plan for economic rates of production, and develop
an effective and responsive acquisition strategy
plan. ‘

4. Decentralization of program responsibility, accounta-
bility, and authority to the lowest management
level possible that still maintains a comprehensive
view over the entire program.

5. A cost-effective balance must be achieved between
system effectiveness, acquisition costs, and major
weapon system cost of ownership.

6. To achieve standardization and interoperability of
major weapon systems at the international level,
cooperation between the U.S. and its allies shall.
be maintained to the maximum extent feasible.

7. The health of the industrial base and the relation-
ship between Government and industry, both long and
short term, shall be a prime consideration in the
acquisition process.

19




é. COMPETITION IN ACQUISITION

Prior to the dlscu551on of competltlon and its relation-
shlp to the major weapon system acquisition process, it lS
essential for the reader to understand the input market
structure in which_the Governﬁent must operate. With that
understanding, the reader can better appreciate whylthe
Government has gone £o such lengths to inject its own " com-
petition" into the input market structure.

The input market structure consists of both aldemahd
sidé and a supply side. 1In the demand side, the market
structure can be‘broken down into four broadla;eas: perfect
competition, monopsonistic competition, oligopsony, and
monopsony. From the point of view of the buyer, a perfectly
competitlve market is one in which a single buyer cannot
influence the market price of the input commodity. A monop-
sonistic competitive markzt again has relatively many buyers,
however, a single buyer does have some influence over the input
item being.acquired.‘ The oligopsonistic market narrowsvthe
number of buyers even further allowing only a few buyers into
the input market structure. Finally, the spectrum is completed
with the déncept of the monopsony. 1In this category, there is
only one buyer fqr'the gopds‘in the market, thus allowing
gfeat influencé over the input item‘price. [Ref. é:pp. 298—2991

The supply side of the input market is also divided into

four categories which closely parallel the demand side's.

pPerfect competition is described as having many sellers that

20




accept the price as determined by the market (in other words,
the sellers caﬂnot‘affect the commodity market price as a
single entity). The monopolistic competitive market will have
relatively many sellérs, however, price control is affected

by product differentiation. The oligopolistic market is char-

acterized by having a few sellers, one or more of which may

influencevthé market pfice. This market is als6 identified

as having a mutual inferdependénge between these sellers. A
monopolistig market has only one seller demanding a price up
tc legal or market constraints. [Ref. 4:pp. 298-299]

‘With this description as a backdrop,.thé term "competi-
tion" can be better appreciated. Webster dgfines competition
as "n, 4a: the éffort_of two or more parties to secure custom
6f a ;hifd party by the offer of the most favorable terms”
[Ref. 5:p. 464].

As should be apparént at this point, the Government (demand
side), as a monopsony, can have a significant impact on the
price offered by the sellers (thch ére usually in somethiﬂg
other than a perfectly competitive market). This pfice
ihfluence of the Government is strongest in the earlier pnases
of the acquisition process‘whén the sellers are vying for the
winning concept. The'competition here, known as design coﬁpe—
tition, selects'the best.technical'conéept‘that remains with
cost and schedule thresholds. .[Ref. 6:pér£ l, p. 81"

In this hiqghly competitive environment, the sellers have.

a tendency to provide cost estimates thdt could be overly
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optimistic. The program office, in its role as advocate,

often accepts these cost estimates at face value. When techni-
cal difficulties arise, the Government most alwéfs renegotiates
with a sole source, thus losing its monopsonistic leverage.
[Ref. 6:part 1, p. 10] '

In an effort to reduce the impact of this demand side
lackAof leverége, the GoVefnment attempts to reétructure the
supply 51de market by injecting an additional seller, thus
taking away the monopollstlc advantage ‘of the original
seller.

One might ask now if anything less than perfect competi-
tion is truly effeétive. Effective competition can be defined
as that competition in which the expected benefits of having =
competition outweigh the expected costs of cfeating it [Ref.

7:p. 21]. Also, one must consider in what way the benefits

and costs are measured. Monétary and non-monetéry considera-
tions must be taken into account. For example, obtaihing a lower
unit cost is-a monetary benefit of competition while the loss

of a critical contractor due to competitive pressures is a
non—monetéry cost [Ref; 7:p.. 21].

This thesis is concerned with the estaklishment ofycompe—
tition during the Full Scale‘Development or Production and
'Development phases by‘alterihg the supply side market struc-

‘ture. This is where the concept of production competition"
(second sourcing) is introduced. Production competition in-

volves maintaining two or more sellers or producers of a major
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weapon system in continuoué competition [Ref. 6:part 1, p. 12].
The objectives here are to improve the industrial base, obtain‘
fair'and reasonable prices, and encourage quality and inno-
vativeness [Ref. 6:part 1, p.ylll. Implicit ip these‘goals

is the establishment of that supply side market structure that
allows at least two producers to affect the market price
(oligopoly) instgad of one buygr possibly demanding'an unreason-
able price'(monopoly). For clarification, production competi-
tion is often used synonymously with price_compétition.
However, this is inéppropriate éince price is iny one of tae
three objectives of‘production competition.

1. Benefits of Production Competition

'The benefits of production compgtjtibn are significant
albeit ﬁnique to each program based on the program's.charac-
- teristics [Ref. 6:part 1, pp. 16-i8]. Frgqﬁently cited is
the unit éost savihgs that can result. Empirical studies have
well documented this fact [Ref. 8:pp. 25-26].

Further benefits include the improved quality and
innovétiveness of the sysﬁemg; Also, better control over
cost growth may be provided Aue to contractors submitting

changes for cost reductions vice desigyn changes that add to

cost.
Finally, an increase in the number of firms competing
(hoth prime contractors and subcontractors) is an enhhance-

ment to’ the industrial base. This provides for increased
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geographic coverage by the defense industry as well as
surge and mobilization potential. [Ref. 6:part 1, p. 16]

2. Costs of Production Competition

Production competition may come with a price tag
attached. It is obvious that in keeping more than one produc-
tion line cpen, the Government will absorb additional non-

‘recurring costs over and above the level expected with one‘
producer (increased administrative costs, tooling and set-up
costs, and technology transfer costs to mention just a few)
[Ref.‘G:part 1, PP. 18-19]. Several reasons that these costs
might not be recouped by the use of production competition
is the short duration of the program or the iimited quantity .
of items being procured. However, cince many systems are |
procured over a much longer time than originally planned,
these reasons have'a tendency of not occurring [Ref.. 9].

| Another problem with the use of production compefition
is the décrease in contractor capital investment which leads
to a weakening of the indu§trial base (a decrease in profita-

bility may lead to a decrease in capital equipment) [Ref; 6:
part 1, p. 18]. Also contribgting to this deterioration of
the industrial base is that using more than one producer. for
a systém coull lead tb‘excess‘capaci%y'and,‘therefore, reduced
capital investment. This exéess cépdcity could, however, be
to the Government’s advantage because contraétors may take
lower prices for their items *o reduce their idie capacity

[Ref. 10:p. 2].
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D. BRIEF HISTORY OF SECOND SOURCING
The first second sourcé established by the Government
was after Werld War I for aircraft carburetors. Stromberg-
Carlson, the virtual monopoly on aircraft carburetors at the
time, could not be persuaded to develop a floatless carburetor.
The Government contracted with Chandler-cGroves which, after
doubling their engineering bﬁdget, developed the pressure
"carburetor used ih all high performance aircraft engipes in
World War II. [Ref. 1ll:p. 4] |
The Government also would establish a second source when
the current industrial base could not fulfill the Government's
requirements. A case in peint is the B-47 aircraft used during
the Korean War. Boeing's production line had te be supplemented
with that of Douglas Aircraft Company and Lockheed AlrcraFt
Corporation. Boeing provided the latter two companies w1th :
all of the requisite tooling, technical date, expertise, and
parts and components. [Ref. 1ll:p. 4]
It was not until 1968’that second sourcing was defined
in the literature as: |
. . . another method for obtaining competitioﬁ [at] the
reprocurement level is 'second source'. . . . Usually
the underlying R&D is performed by a single firm. . . .

buring the initial production or during follow-on pro-
duction, or both, there is some form of competitior. . . .

The new second source sects up a production line.
Production by the original and second source may overlap
in time, two production lines may be maintained through
much of the program, or the original source may drop out

. of the program, with the award of the contract to the
new supplier. [Ref. 1ll:p. 5]

In the 1970's, it was recoynized that second sourcing could

be effective in reducing risk in pricing and production
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(having ar additional source capable of producing an item in
casé the original source has technical problems in production)
[Ref. llip. 5]. Tﬁus, second sourcing was initially used ﬁo
create innovation and increase the indﬁstrial mobilization
‘base during war’time,.and, more recently,‘used to establish

production competition and reduce risk [Ref. 1ll:p. 5].

E. SECdND SOURCING METHODOLOGIES

| Currently, there are five second sourcing methodologies
generally recognized in the literature: form, fit, and
function; technical Aata packages; direéted'licensing;
leader-follower; and contractor teams [Ref. 12:p. 13].

Form, fit, and funcfion (F;) is a second sourcing method
by which there is no interaction between produétion sources
nor is there any. type of data package that must be provided
from the developing éource to the second source. The second
source ;s provided only in performance specifications such as
overall perfofmance, size, wéight, mounting requirements, and
interface requirements. This ”bladk box"'concept is used
mostiy for those items which are considered consumable iﬁ
natﬁreland where the'Government is not concerned with the
inner workings of the item. This méthodologytis not con-
sidered feasible for maintenance levels other than the con-
tractor level. Inéreased life‘cycle costs are generally
cited as the reason for nét being feasible (increased cost

of inventory for épares unique to the particular component,
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test equipment, and personnel training costs). Warranties,
renewable maintenance contracﬁs, and/or contractor servicé
provision‘for the life of the component‘ére several ways to
“make this methodology appropriate for non-organic maintenance

philosophies. [Ref. 12:p. 13]

The advantages to F3 are [Ref. 12:pp. 13-14]:

- Standardization may be achieved at the component level
due to the interchangeability of the components pro-
duced by the various sources.

- .An element of disengagement of Government involvement
with the contractor can be experienced. :

. = The Government does not have to buy or maintain a data
package. . . ' SR

- The contractor is responsible for the design of the
component.

Disadvantages of the F3 methodology include [Ref. 12:
p. 141: '

~ Significant problems may arise if there is performance
or interface instability in the design of the system
being procured.

- 1Interface and performance specifications must be explicitly
stated to ensure true interchangeability between
components.

~ Unless there is competitive pressure to ensure reason-
able life cycle maintenance costs from the contractor,
reapir part costs could become excessive once the
contractor realizes he is in a sole source position
for items unique to his design.

- For each procurement of the component, the lowest bidder
may be the contractor with the least overall apprecia-
tion for the required component.

- There will be additional development costs (unless an
off-the-shelf model is used) for each procurement due
to new costs associated with research and development,
engineering, learning curve quantities, and changes.
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Technical data packages (TDP's) can be considered the
exact opposite of F3 in the sense tﬁat TDP's are based on
design 'specifications as opposed to performanoe specifications.
These methods are similar in that the pfoduction sources re-
quire‘no interface. The TDP is normally developed by the
original source. The Government then obtains the TDP using
either a data rights clause or the purchase of the TDP out-
right. Problems w1th outrlght purchase may ‘be the excessive
cost [Ref. 12:p. 14]. Slnce 1ndependent research and develop-
ment funds were expended by the contractor, this usually means
. the use of proprieﬁary information in the TDP, therefore an
added expense to the Government. Another problem associated
with the use of éhe TDP is the potential ability of a second
source to interpret the technical data. This‘can be overcome
by properly validaﬁing the technical data packége, use of a
- patent/latent defeotS‘ciause for teschaical data, and a pre-
production evaluation of the second source. [Ref. 12:p. 14]

Advantages in using the TDP as a second sourcing methodology

1nclude [Ref. 12:p. 14]:

- When the TDP is properly validated and proven in produc-
tion as adequate, it is relatively simple to second
source the system/component. In fact, the original
producer can be eliminated altogether from future
reprocurements.

~ The TDP can b2 used in subsequent procurements to
maintain a competitive environment throughout. the
production of the system/component.

Disadvantages to the TDP methodology are [Réf. 12:

p. 14]:
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- Obtaining a properly validated TDP for use in reprocure-
ment may be difficult, costly, and time consuming.

While the original producer can legitimately use the
TDP, a second source may find it difficult to do so. ’

- The Government must be able to maintain some kind of
internal expertise to solve technical problems that
may arise.

- The system/component may be toc complex technologically
to not have some form of interface between the original
producer and the second source.

- The second scurce may be so significantly different
technologically from the original producer that use
of the TDP as intended may be extremely difficult,

+ if not impossible.

The directed licensing methodology provides for the
competition of a system developed by the original source
among other contractors. The winning contractor.(licensee)
is prov1ded the technical data and the necessary technical
assistance from, K the original producer (llcensor) The
original contractor is compensated by royalty fees in this
arrangement. The directed licensing arrangement can be speci-
fied by a clause early in the major weapon system acquisition

process or negotiated at a later time. Usually, however, it
is better to negotiate this arrangement as early as possible,
preferably before the selection of the developing contractor
(while the Government can still exercise its monopsonistic
power}. This will help avoid unreasonable royalty fee require-
‘ments from the developlng,contractor, [Ref. 12:p. 15]
Advantages to the directed licensing.approech are [Ref.
12:p. 15]: |
- The developing contractor is provided protection as to

how and in what markets the second source is allewed to
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sell the product. Also, the developing contractor is
compensated monetarily for each item scld under the
licensing arrangement.

v

Supply source and production quantity decisions can be
delayed until a later time in the acquisition process. .

The Government can disengage somewhat from the acqui-
sition process since it is not required to be involved
with the interaction between production sources.

Potential production competition can be maintained .
throughout the life of the program.

Disadvantages include [Ref. 12:p. 15]:
Design accountability may become difficult to maintain.

Unethical business practices may occur in that some
contractors may bid on a project just to gain access
to the developing contractor's proprietary data.

The proper degree of cooperation between the licensee

. and the licensor may be difficult to achieve especially
if there is a lack of genuine support from the develop- ' .
ing contractor. .

The cost of royalty fees and teéhhical assistance
fees limit the effects of competition or may negate the
effects altogether.

The leader—follower second sourcing methodology is

defined bf the Federal Procurement Regulation (FAR) as:

po

. . an extraordinary acquisition technique that is

limited to special circumstances and utilized only when

its use is in accordance with agency procedures. A
developer or sole producer of a product or system is desig-
nated under this acquisition technique to be the leader
company, and to furnish assistance and know-how under an
approved contract to one or more designated foliower.
companies, so they can become a source of supply.

[Ref. 13:part 17, p. 10]

Limitations to this methodclogy are [Ref. 13:part 17,
10]:
The leader company has the necessary production know-

how and is able to furnish required assistance to
the follower(s).
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No other source can meet the Government's requirements
without the assistance of a leader company.

The assistance required of the leader company is
limited to that which is essential to enable the
follower(s) to produce the items.

It is authorized in accordance with agency procedures.

The FAR alco provides several ways in which the procuring

coﬁtracting officer could imvlement this procedure [Ref. 13:

part 17 P 10] First, award a prime contract to the original

source and obllgate it to subcontract out to a second source

and a551st the second source as needed in the production of

the

end items. Second, award a prime contract to the original

producer for aseistance to the follower company, and award

another prime contract to the follower company for the produc-

tion of the end items. Finally, as a third approach, award a

prime contract to the follower company obligating it to sub-

contract for the assietance with the leader company. [Ref.’13:

part 17, p. 10]

are

Aanntages to the leader-follower second sourcing methodology
{Ref. 12:p. 16]:

This provides a method to transfer all or part of
the production of a complex system to a second source.

Competition can still be used to determine the size
of the award split between the two production sources.

The disadvantages to this approach are [Ref. 12:p. 16]:

The leader company may not be as amenable or enthusias-
tic to this method because, unlike the licensor of the
directed licensing arrangement, the leader does not
receive any royalty or assistance fees.

The leader does not receive the kind of protection
provided for under the directed licensing arrangement.
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Contractor teams is the last of the five second sourcing
methodologies currently recognized. Contractor teams provide
for the teaming of two or more contractors in the design of
a system. The team with the best design wins the award and
each contractor within the ﬁinning team is then required to
demonstrate the ability to produce a complete system. [Ref.
l?:p. 16}

Advantages to this second sourcing methofology are [Ref.
12:p. 16}:

-~ Qualification of the second source should be essentially
eliminated since both sources collaborated on the
original de31gn.

- Trade secrets or proprietary data problems associated
with technology transfer are not problems since both
sources already possess this kind of data.

- There should be more design effort and talent utilized
in this approach. As a result, more innovation and a
better chance of design success should be expected in
the development of the system.

Disadvantages to contractor teams include [Ref. 12:p. 16]:

"= The need for a great deal of cooperation and coordina-
tion between the contractors of the winning team.

- The cost of the design phase of the proposals may be
greater due to the fact thLat there are two or more
design teams involved.

The strategy of "breakout" has also been implied as a
second sourcing strategy [Ref. l4:part 5, p. 31. This should
be clarified. "Breakout" is designed to ellmlnate the "middle-
man” when purchasing spares. This does not create a second

source even though it is effective in the reduction of unit

_costs.
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F. SUMMARY

This chapter hés presented the structwnre in which the
Government purchases itsimajor weapon systems.. The Major
Weapon System Acquisition process was présented and the market-
place in whiéh it operates was examined. The concepts of
price and production competition were distinguishgd and
several Second sourcing methodologiés to establish production‘
competition were presented.

?he ﬁext chapter will present the technical data package
(TDP) second sourcing methodology in mofe detail, some of
the cﬁrrent issues and problems with its use, lessons
learned, and several models aescribing when the TDP concept

is best suited for use in production cdmpetition.
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IIZ. THE TECHNICAL DATA PACKAGE

A. DETINITION

The technical data package‘(TDP) is a technical descrip-
tion of an item adequate for use in procurement. This des-
,cription assures the adeguacy of item pefformaﬁce and defines
the design cénfiguration. The technical data packége consists
of plans, 'drawings, and associated lists, specifications,
standards, models, performanc:2 requirements, qualitylassurance
provisions and packaging data and may range from a.single line
item in a contract to thousands of pégés of documentation.

(Ref. 15:p. 10]

B. GENERAIL

1. Procurement Package

The technical data packagé must be incorporated into
a procurement package prior to an aéquisition. The procure-
ment package contains the information required to obtain bids
or p;oposals. The procuremeqt package contains the TDP,
administratiou, legal, and fiscal provisions requireq for the
definitization of a contractual arrangement between the
Government and the seller. [Ref. 15:p. 95]

'The procurement package is then used in a competitive
~environment to obtain identical items. MIL-STD 885B defines

this type of data as design'disclosuré data [Ref. l16:pp. 4-5].
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MIL-STD 885B also defines three other uses for the procurement
package, tw§ of which are concerned with the competitive use
of form, fit, and function data for interchangeable parts or
for the use in directed procurements. The fourth and'fina;
use of the procurement package.is in sole source procurements.

2. Importance oi{ the TDP

Since the TDP is the essential document for the pro-
curement of military items, its importance is critical. The
TDP's clarity, completeness, adequqéy, and aqcuracy‘aré prime
consideratioﬁé in determining the method of procurement to bé
used, the degree of compefition obtainable, and the success
of the effort to obtain tﬁe item with the requisite qﬁality
and reliability. [Ref. l8:part 1, p. 14] |

| A TDP that is'inco@plete, inconsistent ér defective

© can cause legal; economic, and administrative problems such as
[Ref. 18:part 1, p. 4]: |

- increased contract price

- substandard supplies to end users

- schedule delays |

- disputes |

- additional administrative costs

- léss thap optimum operational or combat'effectiveness

3. Uses of the TDP

'In addition to the above discussion, TDP's are also
important because of the procurement, production, and equipment
operational areas. Some of the uses the TDP has are [Ref. 18;

part 1, p. 4]:
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- as a technical evaluatlon and analysis tool for the
engineer

- as the contracting offlcer s medium of providing for
competition .

- as the contractor's basis for submitting bid proposals,
make or buy decisions, cost estimating, vendor item

purcha51ng, spec1a1ty house procurement, and production
engineering

- as the Government quality assurance representative's
(QAR) guide for inspection and acceptance

- .as the basis for determining maintenance policy and the
allocation, the cataloging, and the development of supply
support.

The main purpose for the TDP is the manufacture of an
item as described in the TDP. The QAR will use the TDP as

the basis fcr the Government's acceptance of the item.

4. Levels of the TDP

There are three levels of the TDP‘[Ref. 19:pp. 4-5].
These three levels correlate directly with the major weapon’
' system acquisition bhases discussed in Chapter II. Lﬂvel I
data are those engineering draw1ngs and associjated lists used
in the Concept Exploratlon, Demonstration and Valldatlon,
and the Engineering subphase of the Full Scale Development
phase. This level of data is used to verify the preliminary
.design and‘engineering as well as confirm the technologicai
feasibility of the item. It also provides for a,dévelopmental
design for hardware, and tesf or experimentation. [Ref. 19:
p. 12}

Level IT data is used when the item has orogressed to

the Full Scale Development and the Productio. and Deployment
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phases. This level supporfs the‘ability to manufacture a
productic 1 prototype and limited production models in final
form suitable for field test, deployment, and-logisties
support. [Ref. 19:pp. 3,12] '.
Finally, Level III data can also be used in both the
Full Scale Development and Productipn and Deployment phaseé.
It consists of those quineering drawings and associated lists
that allow a competent'manﬁfacturer to produce and haintaiﬁ
quality controi of an item intefchangeable with those of the
original design without fesorting tb additional product design
effoft, data, or recourse.to the original design activity. This
level of enginéering drawings shall provide for:
- end item reflection |
- quantitv production
- the allowance of competitive procurément of items
that will be substantially identical to the original
item.
Level III data provides for the highest level of confidence

in the reprocurement of items. [Ref. 19:pp. 3,4,12]

C. CONSIDERATIONS AND ISSUES

' Prior to fﬁrther discussion, there are several considera-
tions and issues one must take into account before using the
TDP second sourcing methodology. These include the validation
of the TDP, the rights in technical data, and some 1esSon$
learned in the procurement, maintenance, and use of the TDP

as a second sourcing methodology.
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l. TDP Validation

The validation of the TDP is recognized to be a con-
trolled process-that ce:tifies the acceptability of the
competitive aéquisitién data éackage. This provides for a
lower risk of technology transfer and competitive procure-
.ment of hardware from industry. [Ref. 20:part 1]

The use of a properly validated TDP in a competitive
procurement provides for lower life cycle costs in that com-
petition should be able to lower the costs of equipment,
systems, spafes, ?nd repair parts [Ref. 20:part 2]. Also,
life cycle costs will be reduced in that items that are iden-
fically’produced by a second source will stabilize the cost
- of training; operation, maintenance data; and support equipment.
Costs are also reduced because of the elimination.qf research
 and developmenﬁ that would be associated with a n2w design
effort. This form of comﬁetitiVe acquisition also increases
the indﬁstrial base, avoids solé sourée probléms such as *lock
ins" and data rights, and provides for stabilizéd logistics
programming. [Ref. 20:part 2]

Government and joint Govefnmeﬁt-industry TDP validation
can also provide for the technical expertise to reside within
the Government. This is_especially beneficial when it éomes
time to evaluéte and negotiate second sburce contracts, provide
technical assistance to the second source, and better evaluate
and nggotiate the costs of configuration changes. [Ref. 20:

part 2, p. 3]
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One must always consider validation of the TDP under
the following situations [Ref. 20:part 3, p. 4]:
- when there appears to be requirements for large quan-

. ‘ tities of the item and multiyear procurements. This will
usually necessitate that the producer develop a Level
ILI data package in accordance with DOD-D-1000B. The
cost of this package should be overcome by the effects
of competition. ‘ :

- when the item is in the transitional stage between the
Government laboratory and the producer. Prototypes and
nodel shnps normally are used as the method of develop-
ing a workable model of a system. As such, there is
usually far less production type documentation available
for the producer to use. Validation is used on .aboratory-
produced data packages in an effort to provide v..e necded
engineering drawings and associated lists for use in
volume production.

- when the item is being transitioned to a competitively
‘selected second source from a sole source producer.

When purchasing from a sole source, one is dependent upon the
price, quantity; quality and delivery schedule of the sole
source. The goal is to utilize avbroadér\segment of the
industrial base on a fixed price, competitive basis while
ensuring consistent reliability and = interéhangeability of
the items procured. However, there are préblems associated
with this transition.’ First,»the,original prodtcer sees the
use of a sacond source as a threat to his curfent.position
and the future follow—dn business of spare parts sales.
Consequently, he has no real incentive tovprovide‘a complete
and accurate TDP. Sécond,'as a carryover from the first prob-
lem, the original producer will incorporate proprietary parts,
processes,’and specifications, and not provide sufficient

detail in the TDP to allow for a second source to produce the
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item. Finally, as a result of the above two proble~s, the
TDP will not be sufficiént to produce an identical item. The
use of a performance specificétiqn would then be required to
work around the deficient area(s) in the TDP. This approach
presents its own problems including [Ref. 20:part 3, p. 5]: |
- the cost of new supplier providing the missing parts
of the TDP and the possibility of having to contend
with his proprietary data

- the cost of testing and‘qualifying the design and its
* attendant delays in delivery '

- the additional costlof inventory feQuired to support not
only the item of the original producer but also the item
‘'of the new supplier :
Apper.dix A provides a basic guideline to determine,whethef or
not validation is appropriate for a particﬁiar TDP. Thié is
not designed‘to be all inclnsivé [Ref. 20:part 6].

“ At the Naval ‘Avionics Center, Indiéngpolis, Indiana,
there are five methods of technical data package validation
recognized and used [Ref. 20:pp. 9-10]. Method 1 is a desk top
drawing audit that assures the data package is in accordance

- with MIL standards and is complete. This method does not
assure that the item detailed wlll be producible <. will
function as required. Use of this method should be limited to
simple, unsophisticated, ;nd lo& risk items. |

| Method 2 is a deék top drawing audit that aléo includes

a configuration audit'review of the items pfoduced to determine
the degree of conformance of these items to the data package.
Due to the small saméle of items taken, this method does not

usually provide assurance that the technical data represent
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the item nor does it provide for any insight into the processes
used by the original source to produce the item.

Method 3 is a desk top drawing audit and a configura-
tion audit review followad by a real time audit of the
ccntractor. This audit consists of a random selection and
test of the contractor's make and buy parts, meaéuring them

against the technical data, and assembling the parts and

testing them'against the function specifications. This audit
‘also includes an onsite survey of such things as manufacturing

processes, documentation, and facilities.

Method 4 is a desk top drawing audit followed by the
actual manufacture and test of a realistic number of items
using the piovided TDP. This method provides for the highest
assurance‘(lowest risk) that the TDP provided to the second
source is producible.

Method 5 is a combination of Methods 3 and 4. Low
risk items are validated using Method 3 whe;e as the high
risk items use the costlier Method 4 for validation.

The validation process is used to accomplish the

'follow1ng (Ref. 20:p. 11}:

- assure the TDP is complete and accurate to allow
for item replication

- assure that the TDP will providé the required manufac-
turing processes for use by the second source

- assure that the design will provide sufficient gquanti-
ties during production to meet military cost constraints
and quantity requirements

- assure that item testing is defined and that specifi-
cations allow for mass production
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- assure that the TDP possesses the requisite detazil to
~allow for procurement of parts and material from
multiple suppliers in a timely and cost-effective
manner

Appendix B gives a comparison of the five validation methods
[R‘ef. 20:9?.‘ 13_15].

2. The Rights in Technical Data

No discussion of the technical data package would be
complete without mentioning data rights. It is not the intent
of this thesis to provide an in-depth analysis'Of this issue,
however, this researcher feels that itvié important that the
reader have an appreciation of this issue when cénsidering
the use of the TDP as a second sourcing methodology.

Historically, the data rights issue started in thé
1950's. ' The 1955 Arméd Forces Procurement Regulation (ASPR)
data rights clause afforded no protection for the contrac-
tor's privately developed.aata {Ref. 21:p. 2]. The clause
simply allowed the Government to disclose any data provided |
for any vaernment purpose. In 1957, respondiﬁq £o ﬁhélcon-
cérhs of industry, the‘DOD updated the data rights clause that
provided for limited and unlimited rights in technical data.
Unlimited rights gave the Government the right to disclose data
in any manner or form it saw fit. Limited rights require the
Government to gain permission of the contractor prior to the
use of this data for manufacturing of prbcufement of spares.
[Ref. 21:p. 2]

Still dissatisfied, industry sought furtler changes

the following year. The 1958 clause allowed contractors to
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exémpt from the data package information pertaining to com-
mercial items or items‘deVeloped at private expense [Ref.
21:p. 3]. This clause defined proprietary data as the
contractor's secrets »f manufacture that could not be
discerned from product inspection and which were prctected
by the contract from unrestricted use by pthers. This I
protection was afférded to prime as well as sﬁbconﬁractors.
As a result of this clause, there were mény disputes over
the number of "holes" in the technical data (then known as
the "swiss cheese"” effect). Consequently, in1964, the data
rights clause was revised into what is the haﬁis of today's
policy. The clause still distinguished between limited and
unlimited rights, however, it dropped the propfietary data
concept. In place of that, the clause introduced the con-
cepts of "unpublished" and "developed at private expense" as
tests of limited rights. This was the first time a clause
definitized the conditions'under which the Government had
unlimited rights and the contfactor could limit Government
use and disclosure. This clause generally required the con-

tractor to furnish all data and identify which data had

limited rights. This precludes the "holes" in the data

package discussed ébove. [Ref. 21:pp. 3-4]
OMB Circular A-109 has innovation and competition as

two primary goals in defense acquisitions. Implied in the

above historical perspective is that balance between achieving

unlimited rights for competition while ensuring innovation
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.in industry by the protection of its data. It is precisely
this balance that makes data rights an issue whon using TDP
as a second sourcing methodology.
Other concerns in the limited rights area ihcludes
[Ref. 20:p. 71:

- Government-owned TDP's must be free of limited rights
to ensure true competition from multiple sources

- items that are sole source may be pfoduced by companies
with limited production capacity, possibly constricting
the requirements of the Government

- . 80le source contractors can set their own cost and
schedule factors without regard to unit prices or delivery

- iimited rights must be idéntified‘early and justified
to mirimi=ze or eliminate their effects in the competi-
tive acquisition process
The most effective way to resolve‘any technical data
rights problem is to plan eafly in the acquisition the identi-
fication, negotiatién, and/or predetermination of limited
righté. This process also inciudes challenging‘any limited
data rights not fully justified or suspect for other reasons.
[ﬁgfs. 22,23]>
| It should be noted that predetermination of rights in
technical daté can be a lengfhy process involving extended
periods of time. 'To ensure‘Qalid limited data rights, the
. contractor must have time to gather evidence in supporﬁbof
his position. This coulé cause contract award delays. Also,
in order for'the Government to acéuire the unlimited rights

in limited data, it must be shown in writing that [Ref. 24:

p. 89]:
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- there is a clear need for the reprocurement of the
item, component, or process to which the technical
data relates

- no acceptable substitute is available

- the data in question is sufficient to permit a compe-
tent party to manufacture the items or components i1
question or to perform a process without the need for
additional data not obtainable at a reasonable cost

- the anticipated net savings in reprocurements will exceed
the cost of the technical data and the associated rights

Several alternatives to‘ﬁhe above process of prede-
termination may help cut some of the time off an already '
lengthy acquisition process. First, the Government could place
in the Request for Propoeals (RFP) anxoption for the acquisi?
tion of unlimited rights in limited rights data. The time
factor is teducea because the Government does not challenge
the contractor's claim to limited rlghts or exercise the option
to acqulre the rlghts until the need for it arises. [Ref. 24:
p. 90] -

A second apgroach, similar to the first but for non-
negotiated contracts, requires the contractor to price out
the unlimited rights in limited rights data as a separate
line item in the Invitation for Bids (IFB) instead of a priced
out option in fhe RFP above. This approach allows for the
Government to compare the costs of unlimited rights for
limited iight: data betweeh the bidders. Also, cOmpeﬁitive
pfessures usually dictate more reesonable prices of these
rights. [Ref. 24:p. 90] | |

If the Govermnment finds itself in a strong negotiating

position, it could use a clause requiring thé unlimited
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rights of limited righfs data submittéd under the contract
as long as the Government procures a miairum amount of the
item from the contractor. Also, a "non-use" agreement would
bé used to a second source, which allows the data té'be used
only on that second source contract. [Ref. 24:p. 91]

As a final approach to cut down the time factor dic-
tated by the predetermination process, is the acquisition of
a licensing agreement from th2 original contractor. Thus, a
special clause in the RFP for the pricing out of a license
allows the Government to deliQér limited rights data to other
supply sources as the Govgrnment sees fit. [Ref. 24:p. 91]

The Government finds itself at'a disadvantage if there
is no competitive pressure on the cohtractor to veasonably
pricelput his limited rights. This is why early planning is
emphasized. However, when this cannot be accomplished (i.e.,
break out of spare parts), thé Government must ensure the
Qalidity of any limited rights data c¢laims. Chéllenging the
contractor is about the only appfdach available. vIﬁ thosé
cases where vaiid limited rights data arise, Several a1£erna-
tives exist to mitigate their impact. First, for those items
not equipment essential, then alternate sources for similar
items may be feasiable [Ref. 20:p. 7] . Another apprdach would
be to reyefse engineer the item in question to determine its
performance parameters [Ref. 20:p. 7). Another source could
then be developed to make the items to meet those paraﬁeters

[Ref. 20:p. 7]. It should be noted that case law prohibits
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the obtaining of competition by using reverse engineering
from drawings with proprietary data'(Comp. Gen. Dec. B-153941,
Aug. 27, 1964, Unpub.).: | °

Advantageé to obtaining data rights include'the ability
to create a second source in out-year procurements. Also, the

dependency on a sole source is lessened. Disadvantages of

' déta'rights include cost. Even if the contractor agrees t.

unlimited rights in the contract, the cost can be substant%ai
to acquire and maintain it. One contractor interQiewed esti-
mated‘the Level III data package‘added another 50% to'the base
contract [Ref. 25].’ Also, a mofe insidious disadvantage is
the false sense of security a data package can provide. Even
when validated by an independent or§anization,‘the second

source may still not be able to perform to the data package due

. to unincorporated technical data changes, lack of experience,

or references to proprietary materials or processes [Ref. 20:
part 5, p. 19].

3. Lessons Learned

In a study done of 100 actual procurement actions
[Ref. 26], there were five main categories of deficiencies
discovered: accuracy, adequacy, currency, completeness, and
clarity. These are defined as follows [Ref. 18:part 1, p. 13}:
~ Accuracy: freedom from mistake or error, correctness
- Ahdequacy: the documentation will be evaluated in terms
of the purpose and design of the system or equipment
being developed or produced and also in relation to

standard engineering and design practices, or, if the
item was delivered within the acceptable time, dollar,
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and performance boundaries, then it can be said the
TDP was adequate.

- Currency. the contractor's quality program will assure
that obsolete drawings and other out-of-date material
are removed from all points of issue and tiat only
current documentation is delivered to the service.

- Completeness: the docunentation 'will, under the con-
tractor's quality assurance procedures, be reviewed to
ascertain that it provides all the informaticn needed
fcr the purpose intended,

- Clarity: there are four subsets to this discrepancy
clarityf-the quality or state of being clear: 1uc1d1ty

legibility--capable of being read or deciphered

conciseness--marked by brev1ty of expresslon or
statement

o ‘ ‘ definitive--serv1ng to provide a final solution:
conclusive, authorltatlve, and apparently
exhaustive; serving to define or specify

- _ . ' precisely

D. 'CURRENT MODELS AND THEIR CHARACTERISTICS

The intent of this section is to provide the reader with
a brief deecription of several models discovered during this
research effort.‘ The first model, known as the Second Sourcing
Method Selection Model (SSMSM), was developed as the result
of a Master's Thesis at the Naval Postgraduate School 1n 1979.
The other model has been developed more recently by a Naval
Air Systems Command industrial fund activity,‘the Naval Avienics
Center (NAC) in Indianapolis, Indiana. This model is entitled
the 1-"3/D3 Acquieition Decision Process (F3--form, fit, and

function; D3-—detailed design disclosure).
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l. Second Soufcing Method Selection Model (SSMSM)

The SSMSM model is a heuristic model using a matrix
format, It consists of 14 decision variables .that help
evaluate which of five second sourcing methodologies (form,
fit, and function; technical data paékage; leader-follower;
directed licensing; 6r contractér teams) would prove mosf |
effective. At best, the model will present one method that
is‘cleariy ;uperior; At worst, the model may eliminate only
one or two of the methods. The modelkis currently being
evaluated for preliminafyvuse. [Ref. 12:p. 18] |

The model is actually made up of two matrices, one
for the pre-production phase and the other for the éost-
production phase. The former is designed to help the program
 manager develop bis écquisition‘strategy as it relates to
competition. Ideally, this decision will be made before the
Full Scale Development phase, the DSARC II decision point.

The post-production model is for #se'by those programs that are
already in the Prcduction and Deployment phase. The distinc-
tion is made betwéen the pre- and post-production phases
because the effectivéness of each of the decision variables

may be.changed [Ref. 12:p.'18]. ‘Indeed, it has been shown

in one cost model that the timing of developing a second éource.
can be espécially crucial if the goal of the second sourcing
strategy is to cut program costs as well as'its more tradi-

.tional goal of increasing the industrial base [Ref. 27:p. 20]
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Presented below will be a brief summary of the 14
decision va;iaﬁles. The entirevmodel can be found in Appendix
'C. At thé end of ﬁhis presentation; a general analysis of the
model and a more speéific discussion of the decision variables
as they relate to the TDP second sourcing methodology will
be presented. :

The deéision variébles include fhe following items
[Ref. 12:pp. 16-18]. |
| a. Quantity to be Procured .

| The quantity to be érocured will have an effect bn
the pfograh's adaptability to second sourcing. Usually, the
more items procured, the greﬁter the benefit of competition if
cost savings.are desired; Conversely, thé smaller the quantity,
the benefits of competition using second sourcinévwill not be
as great and, in fact, programvcost may increase. In this case
the goal of sebond sourcing méy‘only be'thatlof increasing the
industrial base.

b. Duration of Produétion

The longer tbe duration of production, the more
practical second sourcinglbecomes. If it takes time ﬁo develop
a second source (i.e., two years), then a program with planned
procurenments fqr only four years may not reap thé benefiﬁs
of competition.' |

c. Slbpe of the ﬁearning Curve

If the production learning curve is relatively

flat, then a second sourcing may be feasible in that the original
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producer may not be too far down the learning curve, This
alléws the second‘sourae to produce an item almost as effi-
cient as’the original source. However, a learning curve that
has a steep slope may put the potential second source at too
 great a disadvantage relative to the original source. This is
true because of the efficiency and experience gained by the
criginal source. |
| 'd. Complexity of the System

As the system becomes more complex, interaction

between the sources of production becomes mdre‘essential.

e. Other Potential Government and Commercial
-Applications

Items with wide commercial or Government applica-
tion will most likely be proﬁected with trade secrets or pro-
prietary data claims éf‘the contractor. On the other hand,
potential second sources will be interested in items of this
sort. |

f. Degree of Privately Funded R&D

Thé more a contractor spends on private resea£ch
and development, the more reluctant he will be to provide the
design to a second source, especially if there areno.restrictioné
"to the use of the désign.'

g. Cost of'Unique Tooling/Facilities

As the cost fcr special tobling, special facili-
ties, as weil as other non—récurring and start-up costs in-
crease, the less likely a second source will be able to supply

in a cost-effective manner. The full amortization of these
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costs will be difficult to achieve over the duration of the
program.

* h. Cost of Transferring Unique Government-Owned
Toollng/Equlpment

If it is too expensive or dlfflcult to transfer
‘unique Government-owned toollng or equlpment‘to a second
source, ir may be necessary toyprovide a duplicate set of
tools or equip@ent to the second source. As thie cost in-
creases, it can work against the‘adaptabilitj of a program for
second sourcing.
i. Contractor Capacity
Insufficient capacity of the original source may
require the establishment of a second source to ensure delivery
schedules'are met., If, on the other hand, the original con- .
tractor has sufficiént or excess capacity, the cost of esrab-
llshlng a second source may be excessive because of the
add1t10nal overhead burden placea on the unlts procured.
j. Maintenance Concept to be Employed
Maintenanee considerations willlhave a significantl
iméact on whether or not to use second sourcing. If items
procured are interchangeable, but not idenrical, it becomes
increasingly difficult and costly to support these items with
field-level repair parts and maintehance»personnel.
k. Production Lead Time
It will become increasingly difficult to justify
the use of second sourcing as the preduction lead time increases

relative to the program life expectancy.

52




1; Amount and Type of Subcontracting

With a small base of gualified subcontractors to
" depend upon, the effects of cqmpetition and second soﬁrcing
are limited. | ' 7 |

m. Contractﬁal Complexity |
Contractual'arrangements such as‘warranty agree-

ments, design-to-cost considerations, and iife'cycle cost
parameters greatly increase the complexity of the contract
and can inhibit the second sourcing process.

2. Detailed Analysis of the SSMSM Mbdel

There are several comments about the model this re-
searcher would make. First, the inclusion of some decision
variables provide the user with no means of ranking the five
second sourcing methods. Specifically, decision variables
such as contractual (contractor) compléxity, production lead
time, contractor capacity, and Government tool transfer cost
are all given equal ranking. Therefore, whiie it may deter-
mine if a program i; suitable for competition, it does rothing
for evaluating which of the methods is best suited for second
sourcing. This leads into another observation which this re-
searcher finds as an omission on the part of the model. There
should be some kiﬁd of analysis of the program and its acqui-
sition strategy prior to the choosing of a second sourcing
methqdology to ensure the progfam is reédy for ccmpetitiqn.
Issues such as validation of the data packages, daﬁa rights,

and market analysis should be resolved. These issues, as well
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as the decisibn variables of étate cf‘the art, techﬁical com~-
plexity, and degree of private R&D, have a significant influ-
ence on the method chosen. | ,

In the analysis of the specific‘decision variableé,
there are several problems in the‘fanking of the TIDP methodology.
The technical cémplexity'decision variable rahks TDP as being
undesirable. This is ndt necessarily true. The TDP is well |

' suited to the second sourcing of coﬁplek items if the TDP has
been properly validated.. Examples of this include the Na?y's
AN/RYK-14 standard airborn éémputer and the HARM command launch.
computer. [Ref. 28:p. 3} - |

vTechnical state of the art also suggests that TDP is
inappropriate. The fact is, it is highly desirable to use a
validated TDP tb address techpologigal and producibility con-
cerhs in order to transfer technology ﬁo a second souréé.

[Ref. 29:p. 12] | |

The dégree'of private R&D suggests tﬁat TDP is inappro-
priate. Howéver, if the issue of data rights is approached
early and directly and, using techniques discussed earlier to
‘minimize the impact of valid data rights, then the TDP approach

may be appropriate.

Complex maintenance rcquirements does not address
the three levels of mainténaﬁce used by thé‘Navy nor does it
discuss the items procured that are icentical in nature. A
TDP is highly desirable for any mainténance actions:done

organically.
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finally, the model states that if there is heavy
subcontracting, then the TDP is not well suited as a second
sourcing methodology. On the contrary, witﬁ a properly
validated TDP, more sources will ﬁave.a chance to compete
and be certified as a second source producer. |
| The presentation of the SSMSM Model was provided to
allow the reader the opportunity to examine the decision
yariables used in choosing among‘the second sourging methodolo-
gies. Next,\the Naval Avionics Center's F3/D3 Acquisition
Decision Médel is presented as an alternative to the SSMSM

Model.

3. Form, Pit, and Function/Detailed Design Disclosure
(F3/D2) Acquisition Decision Model

This model is more deterministic in nature in that
it uses a 'flowchart with sequentiél guestions to arrive at
ar acquiéitionvapproach (using the Acquiéition Approach Deci-
sion Model) and'then a competitive acquisition strater
(using the Acquisition Strategy Decision Model); The term
approach is defined as the method the Government plans to uﬁe
to specify the sviten dr‘component being acquired. Strategy
is a term that répreseﬁts the Government's plan for ensuring
that more than one producer is ready, willing, and qualified
to respond to a Govornment solicitation for a spgcific system'
or equipment. ’ .

The F3/D3 Acquisition‘Decision'Model is broken down
into four stages: develop optimum competitive program strétegy;

tailor an acquisition approach; tailor a competitive F3 (form,
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fit, and function) or D3 (detailed design disclosure) strategy;
end application guidelines. Each of these stages will be
discussed briefly, including the questions or -attributes each
stage uses in its decision process. The complete model is
provided in Appendix D for review by the reader. |
a. Stage One |

Developing a competitive environment is a stage
that requires the program manager to make those deoisions
early in the acquisition process that will foster a competi-
'tiQe environment and help avoid situations that may limit his
program to a sole source. This first stage has foor sections
that are brlefly descrlbed below.

(D Rev1ew Program Status Prior to FSD. This

- section addresses several questions or issues that the program
manager must complete prior to continuing the production compe-
tition process. These requirements include [Ref. 30:part 4,

p. 1]:

- all major design tasks have been identified and a plan
prepared to resolve them

- flrm and realistic performance, cost, and schedule goals
are establlshed

—l Preliminary Maintenance Concept complete
- Test and evaluation plan complete
- funding requirements by fiscallyear approved and budgeted

- limited production or pilot production requirements
determined

- acquisition plan complete

- practical "fall-back" options and alternatives identified
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(2) Establish Product Baseline:. If DSARC II

+» gives the approval to continue into the FSD phase, then the
following considerations should be reviewed to complete the
product baseline [Ref. 30:part 4, p. 2]:

- complete the engineering development and testing of the
equipment

- producing a limited number of units for test and evaluation
- implementing a éonfiguraticn Management Plan
- preparing an Integrated Logistics Support plan (ILS)
" = updating the Test and Evaluation Master plan (TEMP)
- conducting TECHEVAL and OPEVAL
- obtaining Approval for Production
- ensuring competitive sources for production units

(3) Competitive Readiness Review. A series of

queétions are presénted to the program manager to identify any
- program weaknesses that may 1nfluence the success or failure

of the program. Below is a llst of these questlons [Ref. 30:
'part 4, pp. 2-7}):

- Market Research. Has market research identified
sufficient industry interest to establish competition?

- Technical Availability. Is the technology planned for
. the equipment design available as an accepted 1ngdstry
production process’ '

- Stability of Performance Requirements. Are the perfor-
-mance requirements expected to remain stable after 1n1t1al
production?

- Budgeting for Comrpetition. Is surificient "front end"
funding available to establish competition?

-~ Time/Schedule Constraints. Is there sufficient time in
the schedule to establish production competition. to
-realize a return-on-investment?
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- Character of Support Resources. Is there adequate
technical support and funding available to implement
production competition?

- Return—on-Investment. Is a return-on-investment
anticipated?

(4) Production Readiness Deoision; If, based.
on tho above copsiderations, the program manager feels that
the program is ready for production competition, then he should
proceed to the next stages. If not, he must resolve those
considerations prior to continuing. For those matureyprograms_
already in the Production and Deployment phase, speoial.consider-
ations must be gakenointo account in order to.achievo and
maintain competition. |

b. Stage Two

The next stage of the model, sglecting an acqui-

sition approach using the Acquisition Approach Decision Model,

3 and D3 acquisition approaches.

defines and compares the F
This stage is based on the following assumptions [Ref. 30:
‘part 5, p. 3]:

- the decision to use production competltlon wlll be made
before proceeding into FSD ,

- there will be adequate "front end" funds avallable for
proper program implementation

- D3 equipment configuration control will be maintained
by the Government

- the maintenance concept will be es*abllshed before
proceeding into the next section of this stage

The final section of this stage applies a decision -

process to determine which acquisition approach to use, F3 or
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D3. This Acquisition Approach Decision Model is a flowchart

(Appendix C) that asks a series of questions. Anytime an
answer to ;‘quesgion directs the user to the bottom of the
flowchart, the optimum acquisition approach has been indicated.
The questions are as follows [Ref. 30:part 5,‘pp. 3-8]:

- Maintenance Concept (level-of-repair).
What is the target maintenance concept for the equipment?
~Is the intermediate level maintenance afloat?

= Commercial Developments.

Are there at least two sources of off-the-shelf or modi-
fied commercial equipment available that must meet
the system requirement?

Can lifetime supportab*llty/availablllty of the equip-
ment be assured?

- Funding.

Are sufficient funds avallable to quallfy two or more
~sources?

- Performance Specifications.
Can a comprehensive performance specification be developed

to the Weapon Replacement Assembly level with a high
degree of confidence?
c. Stage Three
Selecting an acquisition strategy is the thir d stage

of this model. This is done by using the Acquisition St;ategy
Decision Model (Appendix D). This model associates the acqui-
sition approach (F3 or D3) chosen in the previous stage to the
acqﬁisition stratégy, If the F3_acquisition‘approach ié pursued,
the strategy model identifies two variations to acquire per-
formance specification: industry—spdnsored developments or

Government-sponsored developments. If the D3 acquisition approach

is pursued, there are six acquiszition strategies that can be
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used to ensure transfer of technology to a second source.
Theselsix‘strategies are divided into two pategories: indus-
tr;-led responsibility or Government-led respdnsibility.
Industry-led strategies include contractor teaming, directed
licensing, and leader-follow. TheIGovernment-led strategies
include performance specification/model/available data, inde-v
pendently validated data packaye, and joint industry-Government
validated data package.

Except for:the disfinction of industry or Govern-
ment sponsored development, the F3 acquisition strategy is
basically the same as that desc;ibed in Chapter II (which,
incidentally, is based on the §SMSM Model). The same can be
said for the‘D3 écquisition strategies of contractor teaming,
directed licensing, and leader-follower. Therefore, tﬁese
will not be reexamined.

'The TDP second sourcing methodology described in
Chapter II (based on the SSMSM Model) has been divided'into
three acquisition s;rategies under. the I-’3/D3 Acquisition Deci-
'sion Médel. These are the three Government-led acquisition
strategies listed several paragraphs above. The basic intent
of these strategieé is‘tb tranéfer technology without”any
contractor-to-contractor interface.‘ The first 6f these thrge'
aqquiQition strategies; performance spesification/mcdel/
‘available data, uses a performance specification alohg with
the most fecént model‘of‘the item and all uncertified data

available to produce the item. .The level of duplication‘of
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the item will be consistent with the maintenance philosophy
planned. This strategy gives the advantage of early introduc-
tion of production competition and is conceptually simple to

apply. Disadvantages include potentially significant contrac-

tor lead time to develop production capability, substantial

Government involvement to resolve confiicts and issues, perfor-
mance/cost/schedule risks cropontidnate to technical complexity
cf the item, and requires a stable design. .Variations to
this strategy are the use of Level I or II data, Levei I1I
data (prsibly verified independently) and warranted data from
the developer. [Ref. 30:part 6, pp. 5-6]

The second Government-led acquisition strategy is the
independently validated data package [Ref. 30:part 6, p. 61.
It makes use of the performance specification, the'most recent
model of the item, ana a Government‘validated data package.
All rights tc data are procured’and a Level III data package
is validated. Special emphasis is placed on documenting any
configuration changes. This strategy reduces the risk of
technology transfer, weakens the‘deveIOper's leverage over the
Government during competition, Government agencies develop in-
house knowledge of the item, competition efforts are greatly
enhanced, and limited rights in data issues are’resolved.
Disadvantages [Ref.'30:part 6, p. 7] include the erosion of
benefits generated by competition due to the cost of validation
and the longer-period of time to achieve prodnction competition,

extensive efforts and facilities are required of the Government
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to perform the data package validation, and the Government is
responsible for data package defects. Variations on this
strategy would be to what level (or which method) the valida-
tion process would be performed and whether or not to use a
contractor as an independent source of validation.

The third Government led acquisition strategy is the
joint Government-industry validated data package [Ref. 30:
part 6, p. 8]. This strategy also uses the pe;formance specij
fication, the most recent model of the item, and available
daté. However, this is provided to both the potentiai source
and the Government validation team. The Government pfocure#
all data and.data rights, the Governmenf and Ehe contractor
concurrently parform validation and deve;opment of a Level
III data package. This strategy pfovides all of the same
advantages as the previoué strategy as well as providing the

lowest possible technical risk in achieving technology trans-

fer, reduces Government risk of data package defects, fosters

the second source process to develop naturally and introduces
the threat of prOdﬁction competition early on in the acquisi-
tion process [Ref. 30:par£ 6, p. 8]. Disadvantages of this
acquisition strategy are basically the same 2s the above inde-
pendently validated databpackége strategy [Ref. 30:part 6, p;v8].
| The Acquisition Strategy Dedisioﬁ Model has aAstrategyr
flowéhart for each of the acquisition approaches developed in
the second stage. The F3 part of this model uses the following.
decision criteria to determine industry or Government spoﬁSored

development programs [Ref. 30:part 6, pp. 9-11]:
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- 1Is commercial off-the-shelf or moderately modified
equipment available?

- Are there at ieast two sources, or can two sources'be
developed for the commercially available equipment?

- Is time delay compatible with Government requirements?

The D3 model uses the following.decisiqn criteria to

determine'which of the six acquisition strategies should be
used [(Ref. 30:part 6, pp. 11-15];

- Will the equipment use a technology or production tech-
nique that is very difficult to apply or transfer?

- Wili the complexity require the design/development
capabilities of twc >r more contractorr?

- Rould any contractor claim sole preorietary ownershlp
of technzques, processes or designs?

- Will the direct assistance and know-how of the
developing company be required to transfer the tech-
nology to another source and can the developer be

-motivated to provide the assistance within reasonable
financial limits?

- Will the equipment design be reasonably simple, stable
and use a mature technology and will a reasonable
data package be available?

= Could an jindependent and objective validation of
the developer's data package be performed and is the
actual introduction of competition time critical?

d. Stage Four
The actual application guidelines of the above
acquisition strategies are considered the fourth and final
stage of thé F3/DJ Acquisition Decision Process. The reader
isldirected to Appendix D for a complete description of those

guidelines.
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4. Detailed Analysis of the P3/D3 Acquisition Decision
Process

The model itself is very comprehen51ve, touchlng on
many more issues than this researcher uncovered during program
office interviews. 'One strength is the model's notion of‘
acquisition (or data) approach as an independent decision
process, ciosely related to, but separate from, the acquisition'
strategies. |

Ancther strong point of this model is the eeries of
3teps vsed to ensure a program is ready for competition. ‘Aiso}
the logicallflow of the entire model aids the program ménager
to better organize his activities, prepare for uécoming issues,
and avoid’any problems that could:trap'him into a sole
source procurement.

~Finally, the model in general seems to have an appre-
ciation for the fact that tﬁe acquisition stretegy or plan ie
a constantly evoiving, "iiving?ydocument. Program and item
characteristics may always change as thelprogram moves forward
in the major weapon system acqulsltlon process.

-The addltlon of a post-productlon model or set of deci-~
.sion criteria would make this modelleven more useful. fhose
programs past the FSD phase may still benefit from competition.
This is true because many programs that were initially planned
to run only a few years, often continue in production for
many more tRef. 9].

As this model relates to the TDP second sourcing

methodology described in Chapter II, one can clearly see that
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this method is broken down into three acquisition strategies;
performance specification/model/available data, independently
validated data package, and joint industry-Government vaii-
dated data package. Cambined, these three strategies present
the significant variations and issues to be considered in using

the TDP second sourcing methodology.

5. Comparison of the SSMSM Model and the F /D Acquleltlon
Decision Model ,

The SSMSM Model does'well in presenting major economic,
technological, and programmatic factors to the program manager.
It is also a.benefiéiai model in that ig relates these factors
to both the pre-production and post-productioh'phases of a

program.

The F3/D3 Acquisition Decision Model, as stated earlier,
is a much hore comprehgnsive framework. It dbes well in guid-
ing the program manager in a logicai, sequential process that
ensures a program is first ready for competitioh, and then
identifies the proper acquisition approach and strategy. This
is one big advantéég over the SSMSM Model. The F3/D3 Acquisi-
tion Decision Model also points out a new classification scheme
that distinguishes the acquisifion approach (F3 or D3) as
independent of the fact that compéfition may or may' not be
used. This model should be extended to cover more mature

programs already in the post-production phase.

E. SUMMARY
This chapter defined the TDP, why it is important in the

acquisition process, and several key issues that should be
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identified and resolved prior to its dsé as a production
competition second sourcing methodology. Also, this chapter
briefly pre#epted several seqond sourcing‘models and their
respective decisién variables and attributes. The next
chapter analyzes several programs that have used the TDP

second sourcihg methodology.'
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IV. PROGRAM ANALYSIS

A. INTRODUCTION

Tﬁe intent of this section is to present two programs
that have used the Technical Data Package (TDP) second
‘sourcing methodology. This will provide the reader with
actual applications of the TDP second sourcing methodology.
During these presentations, the various issues and decision

variables discussed in Chapter III will be identified.

B. THE SPARROW MISSILE PROGRAM

1. Introduction

"This presentation will be based upon program office
interviews, analysis of program acquisition plans, and a
research project and report performed by the BDM Corporation
under several Joint Cruise Missiles Project Office contracts.
The :atter source of information is especiall; useful for it
‘provides a long terﬁ perspective over the entire second
sourcing effort ol the AIM=-7F SPARROW miss:»i=z.

2. History

The progrém'office for the SPARROI' missile {generic
name for all versions of tﬁis.missile) Qas establishe” i 1951.
This all-weather tacticél missile was assignéd then to the
Navy's F-3B interceptor in 1955 and the F-4B interceptor ia
1956. [Ref. 3l:p. 4]

67




All of the development and production effort for the
SPARROW missile had been accomplished by the Raytheqn Company.
Under production since 1958, the ﬁissile has undergone several
major improvements [Ref. 31l:p. 4]. Each of these improvements -
increased the operationél envelope of the missile. However,
due to the vacuum design, the missile experienced l.w opera-
tional availability. . The upgrade from the AIM=7E-2 to the
AIM-7F was to incorporate new solid sﬁate electronics in an
effort to improve this operat{ohal availability. The use of
smaller electronices also provided for tﬁe use of a larger war-
head and boost-sustain motor. {Ref. 32:p. 3]

The 21M-7F upgrade efforts took c§hsiderébly ﬁore time

- than was origlnally estimated, extending over a period of

eight years. It was near the end of this dévelopmént effort
(1971) that the Névy decided. to second source the program.
Appendix E gives a time line of the development history of the
AIM-7F SPARROW missile [Ref. 32:p. 4. "

3. Missile and Documentation Characteristics

The second sourcing effort of the AIM-7F SPARROW missile
will be limited to the guidanée and control (G&C) assembly.
Appendix F illustrates the principal elements of the G&C
assembly (shaded) which repfesents>a;most 90% of the total
vmissile cost [Ref. 32:p.'5]; The SPARROW missile is deéigned
to be used on the F-4, F-14, and the F-15 aircraft. -it‘is an
all-weather, radar guided,lsemi-active, air-to-air/ship-to-

air missile used by the Air Force and the Navy [Ref. 33:p. 11].
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The AIM-7F SPARROW G&C assembly is made up of over 100 moduies;
with>5000 electronic parts, 20,000 solder joints, and 1,000
m:chanical parts. The documentation oﬁ the G&C assembly has
over 1200 drawings, 150 material and process specifications,
and 120 critical item function specifications [Ref. 32:p. 6].

4. Rationale for Second Sourcing

The reasons for second sourcing the AIM-7F SPARROW
missile should look familiar if’one‘éonsiders the decision
variables and attributes discussed in Chapter III. First, the |
cost of the 7F version was projected at twice the cost of the
7E versionﬁ In an effort to reduce this cost, the use of
competition was deemed appropriate. [Ref. 32:p. 7]

Second, the planned requirement: fbr the Navy and the
Air Force was for over 1Q,000 missiles over a productibn run
of six to ten years. This production quantity and duration
allowed for the recoupment of non-recurring costs due to the
second sourcing prdgram. Also, since the requirements were
from both the Air Force and the Navy, industrial base concefns
became an issue because of the desire for ensured production
availability and expansion. Finally, the Government perception
at this time was that the SPARROW‘missile<had not improved over
the years (in both performance parameters or 6perationai availa-
bility) as quickly as desired. The lack of cpntractor/‘
Government acquisition team incentive was cited as the reason.
With the introduction of competition, the Government felt the
. cost of the missile would decréase, while the product's overall

performance and reliability would increase. [Ref. 32:p. 7]
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Why, then, was the TDP second sourc1ng methodology (or

Government led D ) used in this procurement? Interviewees

claim that the desire to maintain configuration control,

develop "in-house" talent to solve technology transfer questione
and issues, and that the missile was using relatively mature
technology, each contributed to the use of the TDP second
sourcing methodology [Ref. 34]. Ihdeed, the desire to gain
“in-househ expertise was cited as one of the most critical steps
in this second sourcing effort [Ref. 32:p. 8]. Naval Weapons
Center (NWC), China Lake, was designated as the center for
va;idation of»Raytheon's critical item functioral specifications
and was provided the requisite testing.facilities to perform this
function [Ref. 30:p. 8]. Other functions performed by NWC

China Lake included technical cognizance and control of the

date packege, Government configuration ﬁanagement for the
program's duration, primary concrol of engineering change pro-
posals, functiooal and physical configurationiaudits, integrated

logistics support, and product assurance/reliability program

reviews [Ref. 32:p, 9].

5. Implemehtation of the Second Sourcing Program

The implementation of the AIM-7F SPARROW missile second
sourcing program wae performed in six basic steps [Ref. 32:
p. 8]: | |
a. establish and maintain valid product baseline

b. bring documentation up to reprocurement data package
gquality

c. establish in-house technical cognizance organlzatlon
with complete test facilities
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d. screen industry for qualified contractors

e. provide five selected contractors with G&C unit and
data package :

£. evaluate proposals and award contract 56} first article
Tﬁe first three Steps havé already been discussed. The fourth
step is a classic example of market research in that the.
Government sought out interested companies to produce the AIM-

7F SPARROW missile G&C assembly. Of the thirty one responses

to the "sources sotght" announcement in the Commerce Business
Daily, five contractors were eventually selected to examine
the G&C assembly and doéumentation. In that this fifth step
spanned over a year, the review by five competént contractors
of the G&C assémbly and documentation pro#ed highly beneficial
to this second sburcing effort [Ref. 32:p. 8]. Also, due to
testing and funds delays, the selectee, General bynamics,
Pamona Divisidn (GD/P) , was érovided a planning‘cbntract for
'an additioral year.to'ensure the progress made to that point
would not be lost. This time was well spent.‘ Thé data package
of Raytheon was converted to GD/P production plans which '
facilitated the éventual contract award of‘first article and
pilot production units; Appendix G gives élb;ief summary of
the‘industry events [Ref. 32:p. 10].

6. Cost Effectiveness of the Second‘Sourcing Effort

This paper previously cited cost.reduction as one of
the effects cf competition. The BDM study of the AIM-7F

SPARROW missile stated that there was a savings of approximately
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$30 miilion (about 4% of the‘total program cost) [Ref. 32:

p. 14]. Appendix H provides a cost summary of sole sourcing
,vérsus second sourcing [ﬁef. 32:p. 14]. The breakeven point
was approximately 7,000 G&C assemblies and that fhe cumulative
cost summary was based on a 95% learning curve. Appendix I
proﬁides a graphicel representation of this cdst information
[Ref. 32:p. 15]. The 9:% learning curve reinforces the flat
learning curve decision variable presented in the SSﬁSM Model.

Before applying this cost summary information in other

missile programs, séveral points should be made to qualify

this inforﬁation as unique to the AIM-7F SPARROW missile
prcgram [Ref. 32:p. 15]. Fifsf, the design of the S?ARROW
missile had many technical problems. Thisbdelayed the data in
thch a second source could begin work on a baseline configura-
tion. Second, the availability‘of an acceptable technical

data package was slowed because not all of the components were
pursued with second sou:ciﬁg in mind. Third, lack of adequate
daﬁa_and lack of Government push is»cited as causing the lengthy

period of time (2 1/2 years) to select GD/P from the original

list of responses in the Commerce Business Daily. Finally,
the lack of funding caused a delay in getting a second source
on-line and a reduction in program requirements that stretched
- out the bfeaﬁeven point. [Ref. 30:p. 15]

Other studies have shown that the modest cost savings
from second sourcing the SPARROW missile did not occur at all.

Science Application, Inc., did a study,in 1982 (SAaI-82) and,
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based oﬁ data at that time, the second sourcing of the G&C
‘assembly cost an additional 31.4% [Ref. 10:p. 25). 1In another
study, the‘additional cost was estimated at 20.5% [Ref. 10:

p. 36]. | | |

7. Problems and Issues of the Second Soufcing Effort

- Cost was an issue in‘this program. More specifically,
a reasonable payback on the $69 miilion‘up—front investment
was expected. This investment consisted of $52 millién for
GO/P first articlé, production learning qdantity, aﬁd tooling
for 100 missiles per month capacity; $6 million for Raytheon to
produce a technical data package; and, $11 million for NWC
China Lake technical cognizance and configuration management
effort. This second Sourcing effort, however, was sold ﬁore
on the basis of improved missile,qualify and mobilization base
éonside:ations than recoupment of investmeht_dollars due to
competition. [Ref. 32;5. 16] | |

Annual and total prograﬁ costs were sensitive to the

production rate and procurement quantitiés.‘ Areas that influ-
enced the procurement'quantitiés and‘production rate were such
things as annual budgeting, Air Force and Navy requirements,
minimum sustaining rates for Raytheon and GD/P, and foreign
military sales requirements [Ref. 32:p. 16]. As stated earlier,
without stability of program funding{ unit costs normally increase
ahd there will be a program stretchout assumiﬁg the original
program requirements are still needed. ‘Other influences included

long lead time material procurements, tooling and test equipment;
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personnel training, and the'distfibution of fixed costs over
quantities procured [Refq 32:p. 16].

Another issue in this second sourcing effort was that
of technolqu transfer. Regardless of the quality of the.

technical data package used for reprocurement, the second

~source will invariably exﬁeriencg some problems with the

original dévelbper's drawings [Ref. 32:p. 17). This problem
would fall under the issue cf TDP validation. |

Proprietary rights surfaced és an issue. The BDM study
gave ho specifics on this problem. It only stated that to
efféctively deal with proprietafy claims, the Government must
understand the contract and procurement regulations. Few
claims will stand up to litigation if there is a éomplete and
thorough development contract [Ref. 32:p. 17]. It is obvious
from this discuésion that good plaﬁning early in the acquisi-
tion process is needed in order to head off any future problems
in the limited righﬁs of data issue. | |

Intense Government invol&ement was the last igsue
brought out in the BDM study. The technical cognizance, con-
figuration management, and product assurance oversight all
combined to allow NWC China Lake and NAVAIR to deal with the
two cdnfractor;, Raytheonlana GD/P, as equals. |

8. Lessons Learned

The real worth of the BDM study was to provide a sec-
tion on lessons learned that would aid future program managers

some insight on what to plan for or avoid in their programs.
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The’first lesson learned had to do with patience and

" time. There should be someone that will be able ta stick with
the program for five or more years. Just a small amount of
corporate knowlédge goes a long way in avoiding_disrupting
influences to the program. Aiso, patience is required, espec-
ially when one considers.the myriad of technical and‘fiscél
problems imposedlon this second souréing effort. It took
nearly seven years to solicit a second source to the actual
competition of the productiop units between Raytheon ?nd GD/P
[Ref. 32:p. 18]. |

This first lesson leads into a second; involve the
second source as soon as possihle and properly scope his effort.
Even with the considerablg effort by the Government to get a
second source early in the program, séven years tq\create a
qualified second source is considered excessive. Of that séven
yeafs, three to four years were caused by slowness on the
Government's behalf, lack of an adequate technical data package,
problems technologically with the AIM-7F SPARROW missile design,
and fiscal‘éogétraints beyond the program manager's ability to
control. [Refp 32:p. 18]

Récogniéing the importance and dynémic nature of the
technical data packaée was another lesson learned.l Product
design baselining or "freeze" on éonfiguration is nearly
impossible for relatively compler systems. There are aiways
subtla changes, especially after seven years, that will require

a change to the technical data package. And if those changes
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are not properly documented, then the Government, as the con-
figuration control manager in a TDP second.sourcing strdtegy,
will be liable for the addifional costs of the contractor's
effort. [Ref. 32§p. 18]

' To ensure a reasonable return on the up-front investment
attendant to the second sourcing of a program, stable planned:
requiréments.is a necessity. Without stable brogram require-
ments, the effect on unit costs is usually unfavorable, exacer-
bated by the supporting‘of overhead and fixed costs of two
-or more producers. [Ref. 32:p. 18]

Attention to detail is mandatory when transferring
technology using a technical data package. Literally hundreds
of details and problems had to be resolved'in ofder for FD/P
to'use the Raytheén TDP. [Ref. 32:p. 19]

The importance of,configuration‘management was presented
as a lesson learned in that to have uncontiélled change was o
to have uncontrollad cost. The issue of using bloék changes
was raised. This is considered more efficient and cost effec-
tive than processing individual changes in éccordance with MIL-
STD 480. [Ref.,BZ:p. 19] |

Another lesson learned is that there will always be some
people ihat refuse to believe that second sourcihg is a cost
effective way to perform competition [Ref. 32:p. 19]. ' However,
as discussed in éhapter 11, production compefition using second
sourcing also may have the goals df increased industrial base,

better product quality, and improved technology.
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The final lesson learned had to do with another possible
second sourcing:methodology: leader-follower. The BDM study
cited the fact that NAVAIR up to that time had used leader- -
follower one time in a major aircraft equipment ;tem that
eventually resulted in a law suit. Even though this technique
had been used successfully in the Fleet Ballistic Missile
guidance systém, NAVAIR stated that leader-follower was not
vappropriate in the AIM-7F SPARROW missile program because NAVAIR
did not want an existing deficient design transferred from one
source to another [Ref. 32:p. 19]. Thé correction of thig
deficiency required direct Govérnment involvemént over an
extended period of time. As noted by both the SSMSM Model and
~ the F3/D3 Acquisition Decision Mddel, this direct involvement
on behalf of the Government is not the infent of the leader-
follower methodoiogy. |

9. Benefits of the Second Sourcing Program

The goals of this second sourcing effort had been to -
reduce‘progfam cost while improving the missile's quality |
and reliability and to expand the indusirial base [Ref. 32:
p. 21]. The reduction of program costs have had different
determinations as stated in the above section on cost effective-
ness. The qua;ityvand reliability did improve. 1Ir fact, the
operational availability for the AIM-7F SPARROW missile had
doubled from the objective set forth in the Decisioﬁ Coor-
dinating Paper [Ref. 32:p. 20]. The reason cited by most

people involved with the program was due mainly to the design
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improvements suggested by GD/P. The sole source has no real
incentive to provide innovative solutions 6r improvements to
his design. Expansion of the industrial base -is an obvious
benefit. With two producers, the Gévernﬁent géins the added
capability of surge and mobilization.

As a last benefit cited in the BDM study, contracting
- becomes more simplified Qhen using competition. Awards can be
based on‘price competition alone whereas in sole source procure-

ments, cost and pricing data, use of annual RFP's, and

‘negotiation are required.

C. HIGH SPEED ANTI-RADIATION MISSILE COMMAND LAUNCH COMPUTER

1. Introduction
This presentation is based on program office interviews,
interviews with a Naval IﬁduStrial Fund (NIF) activity, and
review of the source selection plan. Inter&iews were provided
by the contracting officer, TDP validation project engineer,

and the NIF activity director resource and management.

Zf Procuremenf History

bTeias Instruments, Inc. (TI) is the sole source for the
High Speed Anti-Radiation Missile (HARM) Avionics System. TI
has developed and produced this system since 1974 in conjunc-
‘tion with their development of the AWG 88A HARM Systém. The
HARM avionics system provides an iﬁterface between the missile
énd other aircraft avionics. Its purpose is to prdvide taréet
identification, prioritization, display functions, and launch

"and mode parameters [Ref. 35:part 1, p. 1l].' The avionics system,
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specificaily, the Command Launch Computer (CLC), CP 1001/AWG
is currently produced in two versions. One version is to be
installed on the Navy's A-7 while the other is to be installed
on the Navf's A—éE_and F/A 18 [Ref. 36]. .

Due to the cost growth of the‘avionics system, NAVAIR,
in August'198i, requested Naval Avionics Centér (NAC) to
evaluate several acquisition alternativés. The goal Qas to
establish a competiéive environment for the HARM CLC at the
lowest possible risk [Pef. 35:part 1, p. 1].

The acquisition alternative was to second source the
HARM CLC. To that end, NAC began a TDP validation in September
1982 to serve as a produci béseline for the solicitation
[Ref. 35:§art 1, p. 1]. They were also required to manufacture
ten CLC's in 1983 to verify the TI data package [Ref. 35:p; 8].

NAVAIR AIR-05 was issued a Contracting Officer Warrant
on 10 August 1983 which allowed them to act as Source Selection
Authority (SsSA). The SSA, on 23 March 1984, approved the
Source Sélection Plan authorizing NAC as the lead activity in
evaluating tﬁe competitive proposal#. [Ref. 35:p. 8]

The Request For Proposals (RfP) was igsued on 17 May
1984. Of the twenty five solicitees, eight companies showed
interest iﬁ the second sourcing of the HARM CLC. A pre-proposal
conference was held at ﬁAC on 26}June 1384 for those'interested.
companies. Only one compnay, Lear Siegler, Inc., Astronics
bivision, Santa Monica, California (LSI) responded with a

proposal by the 13 August 1984 due date. [Ref. 35:p. 8]
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Based on the evaluation of this proposal by the‘Source
Selectioq'Evaluation Board (SSEB), the SSA directed that disj
cussions and a site survey be accomplished with LSI, any
technical data package changés be provided to LSI, and a Best
and Final Offer (BFQO) be solicited from LSI if the results of
the site survey indicated that LSI's proposal could be made
acceptable. '[Ref; 35:p. 8]

The evaluation at LSI resulted in a negative pre-award
decision based on quality;assurancé‘and production planning
deficiencies and past production‘history. The Source Selec~
tion Eva;uatiqn Board (SSEB) still felt, however, that thg'LSI
proposal could be ﬁade acceptable and recommended solicitation
of the Best‘and Final Offer (BFO) to tbe Source Selection
Authority. = The SSA app:o#ed tﬁis recommendation. [Ref. 35{.
p. 8] ‘ l |

The awafd to LSO was made on 11 April 1985. This con-
tragt'required the fabrication and qualification testing of six
pre-production units. It also fequired priced production options
for FY-85 (23 units) and FY-86 (31 units). [(Ref. 37:p. 1]

3. HARM CLC and Dcucumentation Characteristics

The HARM CLC is a highly complex item. it consists of
"over 100 integrated circuits, 12 layer/multi—layer'printed I
boards, and an extremely fast processing speed (almost eighf
times that of an ordinary micro computer). [Ref. 36] '

Thé documen#ation is Governmgnt7owned. Also, the

Government maintains possession of the documentation at NAC.
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The Navy is the configuration manager of the technical data
package (TDP) for the HARM CLC. [Ref. 36]

| The TDP itself consists of approximately 250 drawings}
These drawings are considered complex, containing over 2000
individual sheets. [Ref. 36]

The validation process, as stated earlier, was initiated
in September 1982. Budgeted at $4.7 million, the . effort not
only provided,for the validation of the TI 1DP; but, also
incluied the manufacture of nine empl@yable units (down from
the ten'originally planned). All but one of these units was
to be placed in inventory. The remaining unit was being con-
sidered for use by the second source for qualificatlon pﬁrposes.
A Method 4 validation (as explaihed in Chapter II1I) was per-
formed by NAC, the most comprehensive of the five methods
‘available (which resulﬁs in the lowest risk of technology
transfer). [Ref. 36]

4. Rationale for Second Sourcing

One reason for the HARM CLC second sourcing was the
~ desire to control cost growth or thé avionics system. NAVAIR
‘felt that competition would lower the unit cost charged by
TI. [Ref. 3$=p. ii]

Imprévement of the HARM CLC qﬁality was also cited as
a goal [Ref. 35:p. iij. Although no specific probléms were
cited with the'TI’configuration, a'complex item such as the
HARM CI.C could almost alwayé be .mproved in both_reliabiiity

and'operational availability with another producer reviewing and
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implementing the developer's data package. The second source
almost always introduces new processes, materials, or tech-
nologies to allow the unit to perform at a higher state of

readiness.

This discussion o:f qualiﬁy and inno&ativeness in design
brings out a side issue this researcher feels is importént. |
Literature is replete with examples of the éetriments of over
specification [Ref. 38:pp. 38,§0] and that design specifica-
tions are less cbnducive to innovation than the use of performance
specificétions. It is iﬁportant to remember that even if a
design specificati ., or TDP, is used as a second soufcing
strateqy, iqnovatioh is still possible as iong as it is consis-
tent with the level of maintenance philosophy (i;e., the innoQa—
tion to the old desién'does not impaét the repair oflthe item
or the attendant life cycle cost considerations) [Ref. 29]. Ce
If the innovation to the unit's design interferes with the
maintenance philosophy, that iﬁnovatibn could bé considered in
the realm of a performance specification conducive to tﬁe F3

s2cond soufcing‘strategy.

Ancther reason for the second sourciﬁg of thé HARM CLC
was the number of items to be procured [Ref. 40]. A total of
788 HARM CLC's are planned to be‘purchased through the year

o 19s82, Pfogram duration is aﬁother consideration as can be
seen by the number of years (six) the program will cover
[Pef. 4l:Enclosure 2:p. 4].

Mcobilization base considerations was another reason

for the second sourcing effort [Ref. 35:p. ii].
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What was the ratioﬁale behind using the TDP or the
‘Government-led 03 sacond sourcing acquisition approach? NAC
stated their rationale behiﬁd the Gpvernment-led D3 acéuisition
approach was based on the fact that they had the te;hnical
expertise to validate.a complex TDP such as the HARM CLC. Also,
NAC's experience over the past several years has been that a
contractor-led D3 acquisition strategy (contractor teaming,
leader-follower, and directed licensing) had a tendency to
increase non-recﬁrring costs. The reason cited was that the
original producer would charge extraordinary fees for tech-
nology transfer in an effort to make up for the projected
lost profits due to competition. NAC feels that they can
validate a data package at a lower cost than the originﬁl
producer's teéhnology transfer fees. [Ref. 39]

NAVAIﬁ stated that logistic costs had.the'biggest
impact on this decision [Ref. 40]}. Since so ﬁany cf the HARM
CLC's were to be purchased, and that they would be serviced in
the fleet for the next twenty years, this'would have a tremen-
dous impact on life cycle costs [Ref. 40]. |

The issue of component recall from the fleet was pre-
sented as another reason for the TDP approach. It is extremely

- difficult to recall different configurations that a F3 strateéy
will provide. There is the problem of properly identifying not
only which units are in need of recall; but, also, where these
units are deployed. Finally, the scftware for the test equip-

ment was a standard item and extremely expensive. This precluded
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the use of any other product design or acquisition strategy

[Ref 42].

5. 'Cost Effectiveness of the Second Sourcing Effort

Based on e calendar year 1983 payback analysis per-
formed by NAVAIR, the'total program savings due to the seccnd
sourcing of the HARM CLC was to be approximately $19 million
[Ref. 41:p. 3]. This estimate was based upon the following
assumptions [Ref. 41l:p. 3]: |

- the second source's first production unit costs would
be about $150,000

- the learning curve is approximately 90-93% (notice not
a steep learning curve)

- qualification costs of the second source would be about
$2.5 million

- competition between TI and LSI would begin in FY-86
However, in 1985, these assumptions were changed. The
justification of the proposed price in the source selection

plan presented different unit price and qualification cost

estimates. The NAC estimate for qualificetion costs hed been
revised downward to $1.7-2.0 million. LSI's original proposal
estimated this to be approximately $2.0 million. 1In their
Best and Final Offer kBFO), the proposed qualification coet

. was less than $1.3 million. [Ref. 35:p. 10]

The FY-85 producticn of 23 units had a unit price
estimate from NAC at $67,000. The LSI original proposal had
a unit crice of akout §55,000 and a BFO unit price of $51,000.
[Ref. 35:p. 10]
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The FY-86 production of 31 units had an even more

favorable impact on unit prices. The NAC unit price estimate

pi-=ee oyt 42T

_ reﬁained the same, $67,000. However, the LSI originél pro-

posal had a unit price estimate of just over $52,000 and a'BFO
of $47,000. [Ref. 35:p. 10]

The SSEB had concerns with reasonableness and complete-
ness of the final offer by LSI. However, this cost realism '
issue was resolved during contract discussions (also, the )
proposed unit prices were not that far removed from the NAC
§ +  estimates). finally, the differences between the original pro-
| posal and tpe BFC were due to the capitalization‘of special
tooling and test equipment.' [Ref. 35:p. 10]

Another co.t savings attributable to this second

sourcing effort was a "no cost" failure free warranty. - [Ref.

35:p. 10]

N; o | To put all of these numbers in perépectivé, TI's unit
price for the HARM CLC{'based on FY-84 contract prices on 40

] units. was over $150,000 [Ref. 35:p. 10]. The per unit warranty
coét was almost $12,000 [Ref. 37:p. 1]. | '

Why were the NAC estimates reduced so dramatically
from the 1983 projections? The best explanatiqn for this is
the possession of the TI TDP. NAC, during its validation
process, can make much better estimates of the materials and
labor required as well as thé type of production and test
equipment required [Ref. 39]. This reinforces the notion pre-

-sented in the NAC acquisition model in that having in-house
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expertise on a system or component provides for bette; contract-
ing officer support and cost estimases [Ref. 20:pp.‘2¥3].

Why was there such a difference between the contract
price of TI and LSI? The SSEB, of which NAC was a member,
concluded that several factors may have influenced this differ-
ence [Ref. 35:pp. 10-11].  First, LSI may have been under the
"impression that there were other competitors still in the
running for this contract. Second, there were differences in
manufacturing methods between the two contractors. TI fabri-
cates printed wifing boards and other components that make up
a significant portion offﬁhe CLC csst. LSI is a parts inte-
grator, subcontracting for all of the CLC parts. Third, testing
is performed by TI where it is subcontracted by LSI. Therefore,
fI charges off the maintenance costs of its test equipment.
Finally, TI, as the sole source, may maintain an engineering
staff dedicated to tﬁe CLC for configuration manégement. This
would be segregated out in a competitive environment.

6. Issues and Lessons Learned

The validation effort of the TI technical data package
took longer than originaily estimated. (onsequently, the
" product baseline was not established in advance of the solici-
tation. This caused some problems in the proposal prccess'
[Ref. 42}. The validation process took longer than NAC expecﬁed
due.méinly to parts availability. .As it turned out, TI was
the sole sourcs producer cn many of the parts that macde up the
CLC [Ref. 36]. The implications of this were\thac the cost

of the parts are'unfavorable, scheduling could be a prcblem,
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new and unique test equipment and software may be used, and
the validation process could bé gffected [Ref. 39]. Also, the
lack 6f a product baseline may add t6 the technical risk of
the contract proposal [Ref. 42]. ‘ ‘

A way to possibly break this sole source problem of
the original producer on component parts would be to advgrtise
the féct that a program is fo be second ;ourced. Given enough

advanced notice, industry may be able to seek out or create

. new sources as an alternative to the original producer. An

example of this was ﬁhe sacond sourcing‘of the Navy's AN-AYK 14
standard computer. [Ref. 35] |

There were several issues cited by ﬁhe program office
és uncon?rollable. These were the warranty clause on ﬁajor
weapon systems and components (Defense Authorization Act of
1984) and the.more recent possible shift'in.Naval pdlicy.thaﬁ
it would no longer fund'special~tooiing or test equipment
[Ref. 42]. The warranty did impact the TIlunit price by
almost $12,000, as m2ntioned earlier. Fortunately, the special
toolihg and test equipment funding issue will not impact LSI's
proposal due toAtheLr capitalization of these itemé. |

Physical possession of the master data package is

- significant. This allows for better configuration control

and aids in the validation process [Ref. 36]. Having masters
of the data packége also helps avoid some of the clarity and
accurécy lessons learned problems (Chapter III).

When working Qith systems or components that contain

printed wiring boards, arrangements should be made to procure
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the producfion master artwork of the printed wiring boards.
.This picture of the board aids the validation pfoceés and it
also ié'used to provide first generation copies tb the second
source. An alternative to this artwork would be to acquire
magnetic.tapes. The reaéon these are presented as a lesson
learned is that this type of documentafion is séparaté from
the Level III technical data package and therefore ovgrloqked.

[Ref. 36]

Another lesson learned is to ensure that the original
developer of a system or component does not reference his |
own internal Standards or specifications. It is esséntial,
for the smooth flow of the validation process'and the trans-
fer of technology, that military énd/or industry standards and
specifications are refefenced in the.data package of the
origipal developer. fhis issue should be resélved in the
.development contr&éi. [Ref. 36]) |

Othe; issues that should be ;esolved in the develop-
ment contract are the purchase of the theory ofbbperations
document (provi&es'the complete operational parameters of the
component) and the purchase of hardware for use‘in the TDP
validation process and for use by the second source in the
‘qualification process. Therefore, not all items fabricqted

in the development phase should be consumed for destructive

testing, inventory, or deployment. [Ref. 36]
Lastly, the dependence of physical configuration

audits should be limited. These audits will usually indicate
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that the contractor's items fall within the confines of his
TDP, however, the reverse is not necessarily true. Therein
' lies the problem: the TDP does not necessarily mean that it

can be used to result in an end item. [Ref. 36]

7. Benefits of the Second Sourcing Effort

The completion of a Method 4 validated TDP is a benefit
of this second sourcing effort. It offers one of tle lowest
risks in technqlogy transfer for the Government-led D3'acqui-
sition strategy. Also, this provides an easy ﬁeéns to reprocure
the HARM CLC in future procurements.

‘Another benefit is the in-house expértisé that is now
provided by NAC. As stated earlier, this will help in cost
estimation and negyotiation of'any proposed engineering changes.

Cost reduction is another benefit of this second
sourcing effert. The 1983 paybadklanalysis estimated a pro-
gram savings of $19 million. Also, as of FY85, the unit price .
reduction, "no cdét“ failure free warranty, and lower thaﬁ
expected éuélification'costs afe more examples of cost savings.
Finally, the capitaliz&tion of the special tooling and test
eéuipment saved the Navy additional money. Unfortunately,
at thg time of this writing, a more current payback analysis
was not available to this researcher that incorporated these
most recent cost.changes. | |

Although no specifics were provided, there were quality
imprerments to the HARM CLC as a result of the NAC validation

and the inspection of the TI TDP by the second source, LST.
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Finally, with the establishment of the new source, the
industrial base will be improved at both the prime ahd‘sub—
contract levels. There have already been alternate sources of
supply identified and used'by ﬁhe NAC validation téam to break

out those sole source parts made by TI. [Ref. 36]

D. SUMMARY

2 This chapter has presented several programé‘thét have used
the TDP second sourcing methodology. The intent of this chap-
ter was to provide the reader with several cases‘of practical
application to the theory presented in Chapter III. /This was
dope as an attempt to give the reader an appreciation of the
environment in which the major Qeapon systems acquisition
process opefates. without this appreciafion,>thé reader may
repeat some of the problems that havé already occurred in other
programs. 'The next chaptér is designed to bé less descriptive

in nature. Key issues generic to the TDP second sourcing

methodology will be analyzed.
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V. ANALYSIS OF TDP SECOND SOURCING METHODOLOGY ISSUES

A. INTRODUCTION

Thevresearch effort up to this point has been descriptive
in nature. The background and framework were presented to
give the reader an appreciation for theienvironment in which
the major‘ﬁeapon systems acquisition process operates. The
various second sourcing methodo;ogies were presented, including
two.models‘fér their application, and an overview of two pro-
grams that used the TDP second sourcing methoﬁology. The
intent of this chapter is to present key issues generic to the
use of the TDP second sourcing methodology based‘upon the

theory and practical application previously presented. .

B. ANALYSIS OF KEY ISSUES

1. Technology Transfer

Technology transfer is a broad and key issue that the
program manager must appreciate p;ior to the use of the TDP
second sourcing methodology. Why?, Primarily, since.there is
no contréctor-to-contractor interface in ghis methodology,
the Government is reSponsiple for fhe TDP and the information
therein. Cénsequently, the program m&nager. not the origiral
developer, has to be sensitive to technology transfer issues
such as complexity of the item, prodhct baseliring, and con-
tractor qualification. 1If an item is extremely complex, the

original developer may be the only one able to effectively
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transfer the requisite technology to establish a second source.
The programlmahager must decide whefher or not to take on this
responsibility vr use the second sourciné methodoiogies suéh
as leader-follower, directed 1icensihg, or contractor teaming.

In that the item is extremely complex, obtaining a baseline

' configuration for solicitation purposes may be difficult. The

HARM command launch computer (CLC) had this particulér problem.

‘This had an influegce on the amount of tiﬁe that it took to

obtain and qualify a second source. The SPARROW missile also
had a problem establishing that baseline configuration. There-
fore, to mitigate this problem, ;he program manager must allbw
enough time to estvablish a stable design in oraer to establish
a second source in a timely manner . Finally, ;he technology

transfer process may be éffected by the ability of the second

"source to produce the item and the extent to which the second

source will have to adapt his production facilities to the TDP.
Interviews have suggested that the cost of rearranging the
seqond source's tacilities may be extremely egpensive and
seriously erode the effects of competition. A careful source
selection process will help ensure the capability of the second
source is up to the level required for the TDP.

2. Technical Data Package Validation

2 closely related issue to technology transfer is TD?‘
validation. The program manager should realiz= the importance
of the velidation process as a means to enhance the flow of

technology transf r (stated conversely; TDP validation will
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reduce the risk associated with technology transfer). What

"is the risk and how is it reduced? The risk is the ability of

the second source to understand and produce to a TDP that is

not his own. To reduce this risk, the program manager must
validate the TDP to ensure its completeness, clarity, currency,
accuracy, and adequacy. Also, the format of the TDP will be |
more generic in nature and free of contractor in-house referenced
processes and parts. The use of industry and Government standards
and,specifications'will be included’in a properly validated

data package.

The programs that were analyzed in Chapﬁer IV developed
severallcharacteristicé of the TDP validation process that
should be presented here. The validation of the TDP can be
very expensive depending on tn2 method of validation used and
the complexity of the item. Corsequently, the program manager
‘should‘ensure ample funding is available for this proéess.
Also, as indicated in the HARM CLC, thé'validation process
itself may run into difficulties. Sole source parts and pro-
prietary processes are something that should be investigated
prior to‘the validation process. Early planning can help
avoid these contingencies. Otherwise, the implication for not
starting the va;idation process early is the lack of a product
baseline at the tiﬁe of the solicitation.

3. Technical Data Rights

Another TDP second sourcing methodclogy issue that is

also closely related to the technology transfer proceés is
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technical data rights. This is an issue because without un-
limited rights in data, the Government will not be able to
effectively transfer thé needed technology to a second source
to allow for item replication. Ihternal or proprietary
processes and/or parts may be referenced in the TDP. This was
one of the lessons learned in the HARM CLC.

Another reason that data rights is an issue is the cost
of purchasing the rights in data. First, the amount of private
research and developmeﬁt funds expended by the original developer'
will have o significant impac£ on the cost of the data riéhts.
The more the contfactof spends on R&D, the more the Government
can expect to pay for the acquisition of data :ights. If the
i:éﬁ has commercial appliczbility, the extent to which this
applicability exists will have a direct Bearing on the cost of
the data rights. A compény-wiil be less willing to sell the
data rights if that item can provide substantial commercial
revenues. Finally, the prograﬁ manaéer must consider the impact
of obtaining the data rights relative to the size of the company.
Conceivably, this item could be the company's only product.

To purchase the data rights would, in essence, be to purchase
the company. |

To avoid or minimize the effects of the data fights
issue, early pianningvis.essential. The use of a data ;ight;
clause, the predetermination of data rights clause and the
alternatives to the predetermination clause have been discussed

in Chapter III. Early planning will facilitate their appropriate
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u§e. Also, early planning will allow the Governmént to exercise
its mondpsonistic;leverage; Competitian in the early acquisi-
tion phases may effectively reduce or eiiminate the data rights
issue. Contractors may be more interested in contréct award
and therefore make concessions that would otherxwise not be mude
ip the sole SOﬁrce‘environment. Finally, the insertion of a
"ncn-use" provision in the contract with the original devélope;
will protect his interests while allowing for the transfer of
the data rights to the second source. The "non-use” provisinn
prchibits the second source'in using the limited data for any
purpose other than for theféroduction of Government supplies.
If, for a matﬁre program, the issue of data rights
surféce, th can its effects best be minimized? The proguam
manager should first ensure that zll data rights are identified
in the data package. The contractor is then cohtactgi to
ensure the validity of the data rights. If the data rights
are claimed tc be valid, the contractor should be required to
pfovide written substantiation for this claim. Given that the
substantiation is adequate, the program manager should then
attempt tc negctiate for the option to purchase the data rights.

4. 1Initial Investment Costs

The issue of initial investment costs is generic to
the TDP second sourcing‘methodology.’ Costs will be incurred fcr
’the TDP validation process, the purchase of unlimited rights
ip limited rights data, the purchase of the TDP itself, aﬁd

the set-up costs for the second source. Therefore, the program
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manager shculd plan for any additional funding to allow for
theée costs.

Several faétors shéuld be considered to reduée theée
costs. PFirst, remember that there are‘severaltmethdds of TDP
+validation. .. As these‘methods become more comprehensive in
scope, the cost associated ﬁith»these metﬁods increase. There-
fore, the validation method should be chosen carefully to ensure
"unnecessafy costs are not incurred. The cost of data rights
can be reduced by early planning and the rigoroué pursuit of the
justification of these rights. As one reduces the scope and
number of these data rights, the costs assoéiated with purcha§e>
should'decreasé.

Competition is fagilitaﬁed by the use'of a properly'
validated TDP. Qualifiéd contracfdrs can cohpete on the basis
-of price. Thié'streahlines the procureﬁent process and allows
for a reduction in admiﬁistrative and produétion leaatime.

5. 'Maintenance Considerations

The méintenance philosophy is generic to all sécond
sourcing methodologies. If the maintenance philosophy is
organic in nature, then the reprocurement of identical items
is appropriate. The costs associated with'spéres, repair
pafts, special test equipment, and personnel'trainihg,will
increase due to the increase‘;n the number cof repairéble items.
If different configurationé were procured‘and ﬁhe maintenance
philosophy was still organic, ﬁheh the above costs would have

to increase to support a unique item. ' However, if there was
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no maiptenance planned (as may be the case for items that are
extremely reliable or consgmable in nature) the iméortance of
having an identical item is minimized or negatéd altogethe:.
To ensure that the proper second sourcing methodology
is pursued, it is essential for the program manager to develop
the maintenance philosophy early in tﬁe acquisition process.
For example, if the maintenance is to be performed by the
contfactor or no maintenance is planned, then why bother
securing the options to purchase daéa rights or the purchase
of the TDP and its validation? This is clearly an unnecessary

expense.

C. SUMMARY

This chapter has presented several key issues generic to
the TDP second sourcing methodology, including; (1) technology
transfer, (2) technical data package validation, (3) techni-
cal data rights, (4) initial investment costs, and (5) main-
tenahce considerations. The program managéf shouid consider
these before the applicétion of the TDP second'soufcing

methodology.
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VI. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUéIONS

The focus of this research effort was to study the pri- .
mary attributes or characteristics of the Technical ﬁata
Package second soufcing methodolbgy and how this method could
be successfully employed. PBased on this study,Ithe following
conclusions are made.

1. The program manager must recognize when the Jechnical

Data Package second sourcing methodology is particularly

inappropriate for use.

The models presented‘in Chaptér IITI and the analysis pre;
sented in Chapter V made it clear that‘therefﬁre‘circumstancéé
where the TDP second sourcing methodology is part;culafly
inappropriate. For instance, if the maintenance philosophy
was not‘organic, thén\if ﬁay not be necessary to purchase the
TDP. The models in Chapter III stated that if the item to be
considergd for second sourcing was consumable in nature or
extremely‘reliable, then it would be appfopriate to use 6ther
second sourcing meﬁhodologies, partiéularly, Form, Fit, and
Function. Also; if there is‘a préblem obtaining the data
rights at reasonable cost, the TDP second sourcing methodology
may not be appropriate.

2. Wwhen using the Technical Data Package as a vehicle

for the transfer of technology to a prodﬁction source, early

planning is essential.
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Issues such as TDP validation, rights in technical data,

Vcompetition, and review of lessons learned should be reéolved

as early as possible to ensure the second sourcing effort
will not be unnecessarily delayed. The earlier these issues

are resolved, the faster the program can establish a second

source.

3. There is no .significant gquidance for the application

of the TDP second sourcing methodology.

The models described in Chapter III present various
attributes or,decision‘variables that aid ﬁhe program
manéger in the selection of the proper second sourcing
methodology. Howe§er, these models do not sufficiently
examine the key‘issges that are generib to the TDP second
sourcing methodology. This-coﬁld give the program manager a
false sense pf Security when applying the TDP second soufcing
methodology. | |

4. The Second Sourcing Method Selection Model and the

Form, Fit, and Function/Detailed Design Disclosure Acquisi-

tion Decision Model both present pertinent and relevant decision

variables or attributes to use in second sourcihg strategy
decisions. |
Asldiscussed in Chapter_III, both models provide the pro-
gram manager Qith key decision variables or attributes fhat
not only allow him to determine if his program is conducive
to compefition; but, also, which second sourcing methOdology

might be best for him to use. Factors such as procurement
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quantity, duration of the program, and market reseérch indi-
cate if a program is conducive to competition. Other factors
such as maintenance level philosophy, up front funding, and
rights in technical data indicate whether a program is con-
ducive to the TDP (or Government-led D3) second sourcing
acquisition strategy.

5. Program offices are aware of those factors that make

a program conducive for compet.tion and the TDP second sourcing .

methodology.

In each program analyzed in Chapter IV, factors such as
maintenance level, procurement quélity, program duration,
and cost growtﬁ were all presented as reasons for the use of
. competition and the TDP second sourcing strategy.

6. The goals for competing both programs analyzed in this

-study have apparently been met using the TDP second sourcing ' .

- W

‘methodology.

Each program officevexpressed a goal of cost control/

reduction,'quality and reliability improvément,‘and industrial

base improvement. Except for the dispute on the cost effec-

Lk g O 8

tiveness of the AIM-7F'SPARROW missile guidance and control

assembly, these goals have been achieved.

7. The Second Sourcing Method Selection Model fails to

distinguiéh between those factors that are relevant for the

competition and those that are relevant for second sourcing.

Duration of production and quantity produced are competi-

tion decision variables and should not be confused with second

j |
|
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sourcing‘decision variables such as item complexity or

degrée of private R&D. The SSMSM Model leads the user to
believe that all of these variables should be considered to
determine which second souréing methodology is most appropriate
when, in fact, some of these variables have a direct bearing
on whether or not broduction competition is desirable at all,

regardless of the second sourcing'méthodology chosen.

-B. RECOMMENDATIONS

3.3

1. The F/D° Acquisition Decision Model should be employed

under actual program conditions.

The F3/D3 Acquisition Decision Mcdel is a very comprehen-.
sive model that allows the program manager to examine his pro-
gram for competition s-d to determine which acquisition approach
and strategy is best swﬁféi for the program. Future program
managers should acquire ﬁhi§ model from the Naval Avionics
Centér and use it in upcoming majér weapon system acquisitionst

2. The F3/D3 Acquisition Decision Model should be

expanded to include post~proiuction programs.

The F3/D3 Acquisition Decision Model copld be very valua-
ble if its scope Qas extended tou include more mature programs.
The Naval Avionics Center should investigate ways to accomplish
this expansion.

3. The proéram manager should perform a compréhensive'

TDP validation prior to its use as a second sourcing methodology.

The lack of a comprehensive TDP validation increases the

risk of technology transfer. The program manager should use
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Government or contractor resources to perform this validation
process as a ﬁay to reduce this risk.

4. The Second Sourcing Methcd Selection Model should be

amended to distinguish between competition and second sourcing

meﬁhodology decision variables.

The SSMSM Model may confu;e the user between competition
and seoond sourcing decision variables; In that this model
presents relevant variables to uoe in tbhe compétition and
second sourcing decision process, the original authors should,

investigate ways to make this distinction.

C. ANSWERS TO RESEARCH QUESTIONS,

1. What are the primary attributes or characteristics

of the Technical Data Package (TDP) second sourcing methodology

and how might this be successfully employed?

Ono attribute or'charécteristic of the TDP second sourcing
methodology is that this method will result in a "Chinese copy"
(or idénficali item. This will usually preveht an increase of:
logistic support costs for such things as unique spares or
repaif parts, additional traioing, of new teét'equipment of'
software that would otherwise be caused if the item reprocured
was not identical to the original.

. The use of the TDP second sourcing methodology is greatly

dependent on the level of maintenance philosophy. If the mair-
terance philosophy is organic, then the procurement of an

identical item will control logistics costs. .If a different
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- configuration of the item is procured, then logistics support.
costs will increase in order to maintain that item.
‘Reprocurement will be easier once a validated TDP is

establishled. Also, the second source should not have to use

additional research and (evelopment effort to use the TDP.

This should reduce the cost of reprocurement since there will

Yo

be no charge for this cost element. Finally, without this

g/ - ™
Al e

additionai effort, the reprocurement should be quicker than
that of the original procurement.

The Government is respénsible for the quality of the TDP
and is liable for any'deficiencies contained therein. Conse-
quently, the issue of technology transfer is an important
consideration as well as TDP validation and data rights.

'The transfer of technology is accomplished solely through
a TDP and there is no contraqtor-to-contraétor interface.

Once again, the importance of TDP validation and data rights
is.pfesented. The program manager should be aware of these
issuesjprior to the use ofbthe TDP Qecond sourcing methodology.

The TDP second sourcing methodology is best employed by
planning early for its use, proper vaiidation efforts, elimina-
tion or reduction of limited rights in‘data, and insuring propef
up front funding for the validation and purchase of the TDP.

2. What is the Technical Data Package concept?

This conicept is a method by which the Government is respon-

sible for the technology transfer from one producer to another.
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This is done by the use of the TDP. Also, there is no
contractor-to-contractor interface for this technology transfer.

3. What have been the significant issues or problems

involved with the TDP second sourcing methodology?

Technology t;ansfer, TDP validation, data rights, initial
investment oosts, ease of reprocurement, aqd maintenance
philosophy, are each signifioant issues that are aotendant to
the use of the TDP second sourcing methodology. Each of these
issues must be examined in detail to ensure that ﬁhe TDP
second éourcing methodology is done on a timely and cost
effective manner.

4. How does Technical Data Package relate to other

second sourcing methodologies?

The TDP methodology is based on desigh specifications
whereas the F3 methodology is based on performance specifica-
tions. Both methods'preclude the use of contractor-to-
contractor interface. ‘Thevtechnical data package-fransfers
the technology to produce an identical item (at least to the N
levei consi;tentvwith the maintenance philosophy). The F3 :\

requireslonly performance parameters be met regardless of the

technology used to obtain them. The leader-follower, directed

., licensing, and contractor teaming methodologies require varying

degrees of conctractor interfact to allow for a smooth flow
of technology transfer. Design specificaticons are the basis
for these methods in that identical items are being fabricated

for reprocurement by the second source.
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D. AREAS FFOR FURTHER RESEARCH

. One area for researcﬂ should bé the analysis of the NAC
F3/D3 Acquisition Decision Model as applied ta ah actual pro-
gram. Also, the incorporation of the key issues presented
in Chapter V should be included in this model to give the
program manager a better appreciatidn of these significant
factors.

Another areéa for'further.research may be on the impact
of computer-éided design/computer-aided manufacture (CAD/CAM)
as it relates to the major weapon system acquisition phases
of Concept Explorgtion, Demonst;ation‘and validertion, énd Full
Scale Development. 1Issues such as contract cost and tvpe and

the speed of these acquisition phases should be highlighted.
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APPENDIX A

VALIDATION DECISION CHECKLIST ~

validation Vvalidation

of the TDP of the TDP
is not is

Indicated 1Indicated

- One Time Build of Only a Few Units X

- Unique State of the Art Process
Required and/or Proprietary Data
are Essential to Systems Opera-
tion, and it has been determined
that it is not cost effective to
delete from data package or to
procure rights to data : X (NOTE 1)

- Urgent and Unforseen Regquirements
do not Allow Suff1c1ent Time for

_ Competition _ X
- The Design is not Stable X
- Large quantity, Multi-Year ‘
Procurements are Planned X
- ‘High Unit Costs and Inventory Value | ' X (NOTE 2)
- Validation Cost would be Offset by
Savings Resulting from Competition X
- Data Rights must/should be Owned
by Government : X
- Broad Industrial Base is Avallable
and/or Desired for Mobilization X
- Contractor Failure Would Jeopardlze : '
Mission Regquirements X (NOTE 3)
- Long Term Support Needed (Spares). X
- Large Production Capacities Required X
- Systems/Equipmeat is Planned to be
. Multi-Platform Government Furnished

Equipment - X

NOTES:

1. In a few select cases a product may have been developed
- which is "State-of-Art." It may be unwise to attempt
competition and hence validation may not bes essential.
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be higher in the long run. A close watch must be main-

‘tained on this type of product to determine when industry

acquires the design,/process'and establishes a wide base.
Once this occurs, the data package should be validated and
the product should then go competitive.

A low unit cost is not surficient justification for sole

source; other factors must be considered (i.e., quantities,
industrial base, etc.).

If the failure of the sole source through natural catas-
trophy, business failure, labor difficulties, or inability
to perform and deliver required systems hardware would
jeopardize fleet mission requirements, competitive, or
multiple acquisition sources with a properly validated
data package should be planned and budgeted for.
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COMPARISON OF COMPETITIVE ACQUISITION DATA VALIDATION METHODS

»SIX - SHEX

*p# -poyaaw Jo sseooad 9397dwoo ayR AQ POIEPTTEA SIUSUWSTD YSTA YBTY I04
. . . *

ON ON ON *s90IN0S TeTd
) =IO woII AToATI T3IaAW0O
pourzigo aq ued sixed paseyo

T -and pue ferISjeul MEX 2INSSY  °J

*uoT3EOTITOSds HutMERIp
pue uvoTioumI jaxed usemiaq
SOTITTTTIPANCOUT SZTWIUTH  °9

SdIX S3X ©  ON *SUOTSUSWTpP pue S3oURISTO3} UT
, saToueTOoTIop Jolew SZTWIUTH °P

SdX SaX Sax : *uoTFRINHTIUCO -
: poxtsep sjusseadex g aanssy O

SqX SAX SHx *UOTST431 3IS93e] axe SuUoTIed
<T3Toads ysTUTy pue TeTISIEU

TTe pue QOT-GALS-IIHW Y3tM

acuepacooe ur sbuTMRIp 9IMNSSY

SIx S3Ix SdX - ‘suelT pud
pue ‘sorTquesseqns ‘siaed
- quauocduod TIe I0J SASTXO -
UOTIRJURINOOP JBYI 2Imssy e

A

s3Tyousg ubrseg pue sbeoed eyed 1

© W

(€) (@ (I)  =aaoqe p3 € JO UOTIRUTQUOD--GY POUISH
QOHIAW CGOHLAW CQOHLAN SUOT3TPUCD
NOLIVOITVA NOIIWOITYA NOIIWOITYA UOTICPTTEA I8pun 01
ViINa L AR Yiva ' aamjoeinue pue YId--bv# POUISH
4 soT1q
~UPSSsY/s3aed paystuag
Iojoejuq) JO 389,
/ATquessy aAT309T9S UATM
a03o0exjuc) sy3 jo Itpny
aurty, Tesy pue ¥v)/WIA--C# POUISW
(WD) MeTATY ITPOW
uoTieInbIFUCO pue VId--Z# POUISW
(Y1) Itpry oAl jsad--T# POUISH

108




‘v conumE 30 ssaooad a3aTduoo ayy Aq pojepTieA SjuaweTe YSTI ybty Iod
L 3

S3X SdX SIX oN ON *SPTaTA oTqeuosesl je
i poASTYDOR 3 UerD SuRUPRATNDbOX
TRUOTIOUNT WSAT-PUS Jeyl 2Insse
03 (TeuoTjounjy pue TeUOTS
~uaurrp) sjuawarmnbeox sjenb
~9pe anRY SOTTQUOSSeqNS -aInssy U

SIX SaIx SIX N ON *SUOTSUXITP TeD
~1sAyd perytoads joow ATquosse
TeUuTy pue SOTTQUESSENS 2INSSY  *W

© SIK Sax - SAK OoN ON © ~Kpquesse
: .~ Teury ybnomp dn ,ATquesse
Ixau, HBurpseoons yoes ojur
poTQuesse aq ued sjxed pojed
-Taqe3 pue peseyoand aamssy T

«S3X S3x ON N OoN *sosseooad Arojepueur Jusu
~noop pue ‘dofansp ‘AFTIUSPT Y

*SAX ) SIX oN N OoN ‘uaudmbe pue

- !sTOoO} ‘!sosssooxad orqelTeRAR

. KArTetoxaummoo Butsn sTanat

PISTA 9Tgruosesx 3e uoT3onp

-01d uUNTOA UT STARASTUOR oI
suorjeoryToads burmeap amssy “(

»SUA SIX OoN oN OoN *abexoed vaep a3 Aq
. ‘ - petyToeds sT sixed pojeoTaqey
TTe 30adsut pue sonpard o3

UOTFRULIOJUT JUSTOTIINS aanssy °T

109

. *uoT3dUNy
- 3aed Aq pejueizem jou araym
sssooxd 3Isoo ybty syeununtd Y
Sdx - Sdx oN o onN *s3xed peseyoand pue
TetrIajen Mmex joadsur 03 ajenb
-3pe are suorleorIToads aummssy b

SEIx - SHK . sEK on N

(S) (v) (€) (2) - (M
. COHLEW QOHILIAN QOHILINW - QOHLIW QOHILINW
© NOLINGI'TVA NOLIWIITVA NOLIVOTIVA NOLIWOTTYA NOLIWOITYA
WV YINg VIV LN I




Sax SaA . sEK N . oN *SUOTITPUCO SOTATSS POTJ
, ~Toods x07 pextnbex se uwoT}

110

-oungy TTiM uE3T-puS ainssy °

: | *SI0RIASIUT
© juaudtnbe 3593 pue ‘jusua
~dmbe burpuey ‘3FeIOITE

s aTqreduco Arreotrry

- <DaTe pue A[rEOoTURLOSM

ST WP T-pUo aumssy - °

Sdax . Sdx mmw, oN ON _ . *g3s93 adueidsooe
Butanjoeynuew paammbox
393w TTTM abexped ejep 03

5 § .5 E 5
CQOHLIN CQOHLIN QOHILANW QORLIN CQOHLIW

NOLIVOTTVA NOIINOTIVA NOLLWITTVA NOLIVMAITYA NOIIWUITVA

p AR - viva - Wra iva YNa

psonpoad sue31-pue aamssy  °




APPENDIX C

SECOND SOURCING METHOD SELECTION MODEL

SUMMARY OF DECISION VARIABLES AFFECTING SELECTION OF A

Variable

SECOND SOURCING METHOD

Effect

. Quantity of

Production

Duration of
Production

Slope of Learning
Curve

Technica1‘Complexi£y

State of the Art

Other Government and
Commercial Applica-.
tions :

Degree of Privately
Funded Research and
Development

Special Tooling Costs

Cost of Transferring
Unique Government-
Owned Tooling

Capacity of the De-
veloper/Original
Producer

M=intenance
Reg. irements

Product.on Lead Time

Low quantities make second sourcing diffi-
cult, especially for technical data package.

Quaiifying a second source takes time.
Licensing and leader-follower are
particularly unsuitable.

When steep learning is involved, any split
of production quantities will tend to
increase costs.

The more complex the system, the more diffi-
cult it is to second source. Contractor
teaming is erpecially effective in bringing
complementary technologies together.

Similar to technical complexity.

If there are significant alternative uses
for the system, original producer will
probably create barriers to second sourcing.

Second sourcing success limited if criti-
cal elements are proprietary.

Provides original producer strong competi-
tive advantage if costs are very high.

Equal weighting for all alternatives.

‘'The more capacity the original producer

has, ‘the less likely second sourcing can
be effective. g :

If second sourcing introduces variations
in field maintenance, its viability .
decreases.

The longer the lead time, the smaller the
advantages of second sourcing.
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Variable ' Effect

Degree of If many subcontractors are involved, the
Subcontracting advantages of second sourcing are

l ) diluted. - . _
Contractual The more complex the contractual relation- 1
Complexity ship with the original producer, the more

barriers there are to second sourcing.
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SECOND SOURCING

METHOD SELECTION MODEL:

FIRST PRODUCTION

Methodology
Variables Form- Technical - . :
Fit- Data Directed Leader- Contractor
Function Package Licensing Follower Team
Quantity .
High + + + + +
Medium + + 0 0 +
Low 0 0 - - 0
Duration
Long + + + + +
Medium + + 0 + +
Short 0 0 X X -0
Learning Curve
Steep - - - 0 0
Flat - + + + + +
Technical Complexity
High 0 x + + *
Medium + - + + +
Low + + - + +
State of the Art '
Yes 0 X + + *
No + + + + +
Other Application
Yes + 0 + 0 +
No + + o+ + +
Degree of Private R&D
High | 0 X 0 X -
Low + 0 + + +
+ = Strong apolicability
- = Weak applicability
* = particularly well suited
0 = Neutral applicability
X = Particularly inappropriate
113
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Methodology

. Variables Form- Technical _
Fit- Data Directed leader- Contractor
Function Package Licensing Follower " Team
Tooling Costs
E High - . - - - x
! Low + + + + +
Govermment Tool
Transfer Cost
High 0 0 0 0 0
Low - + + + + +
Contractor Capacity
Excess , - - - - -
Deficient ' + + + + +
" Maintenance Requirement | ‘
Significant X 0 0 0 0
Minimal + o+ ‘ + ‘ + +
Prcduction lLead Time |
Long - - - - -
Short + + + + +
Degree of : , o .
Subcontracting ‘
Heavy 0 - - - -
Light + + + + +
Contractor Camplexity
" Camplex - - - - -
Simple + + + + +
Key: _
+ = Strong apolicability
- = Weak applicability
0 = Neutral applicability
X =

Particularly inappropriate
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SECOND SOURCING METHOD SELECTION MODEL: REPROCUPEMENT

Methodology
Variables Form- Technical ,
i 'Fit- Data  Directed  Leader~ Contractor
Function Package Licensing Follower Team
Quantity
High . + + + 4+ +
Medium + 0 0 0. +
Iow 0 x - - -
- Daration .
Long + + + + +
Medium + 0 0 0 0
Short 0 b X b4 -
Learning Curve .
Steep 0 0 0 0 0
Flat + + + + +
'‘"Technical Camplexity
High 0 x -+ + *
Medium + - + + +
Low + + + + +
State of the Art |
Yes 0 C'x ' + + *
No + + T+ ‘ + ' +
Other Application
Yes 4 - + 0 +
No : + 0 + + +
Degree of Private R&D
High 0 Cox 0 X 0
Low o+ 0 + + +
Key:
2 + = Strong applicability .
- = Weak applicability .
a * = Particularly well suited
e 0 = Neutral applicability
;:“;-; % = Particularly inappropriate
o
g
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Methodology

Variables - Form- Technical ' ,
Fit- Data Directed Leader- Contractor
Function Package Licensing Follower Team
Tooling Costs
High - - - = . X
Low ' + + + + + .

Govermment Tool
Transfer Cost

High 0 0 °c o . 0

Low o + + . + + +
Qontractor Capacity

Excess - - - - -

Deficient + + + + +
Maintenance Requirement

Significant S 0 0 ' 0 0

Minimal —~— + + + +
Production Lead Time |

long

Short + + + + +
Degree of
Subcontracting

Heavy
- Light ‘ + + + .+ S+

o
1
1
|
[

Contractor Conplexity

g
b

Simple + + + : + ! +

Strong applicability

Weak applicability
Neutral applicability
Particularly inappropriate

§
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APPENDIX D

’

F3/D3 ACQUISITION DECISION MODEL

Comparétive Summary of the F

p3 Acquisition Approach

and D> Acquisition Approaches

D3 Acquisition Approach

Form, Fit, and Function only
ensures interchangeability
at the WRA level. Internal

D3 ensures interchangeability at
the WRA, SRA, and piece part levels.
Internal configurations are identi-

configurations may vary. WRAs c¢al. WRAs and SRAs are functionally

are functionally but not

logistically interchangeable. -

Development of multiple
suppliers' equipment in
parallel is required.

If compliance with the
system/WRA specification can

be demonstrated, the contrac-

tor is authorized to make
internal design changes.

Contractor assumes respon-
sibility for adequacy of

. design and production data.

Government buys maintenance
data only when organic
maintenance is planned.

The equipment specification
is validated through the
contractor and Government
test and evaluation.

Production competition is
achieved through continuing:
competition between/among
the development contractors.

and logistically interchangeable.

Design competiticn betwee: competing
FSD contractors is encouraged but
single source development of equip-
ment is permissible.

The contractor must obtain Navy
approval for all design changes.
Government retains configuration
control during full production.

Government assumes responsibility
for adequacy of design and
production data. . '

Government buys the Technical Data
Package (TDP) and the data rights.

The TDP is validated by .an
independent source.

Competitive production sources
are established using the vali-
dated TDP.
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1.1 RETURN ON

"INYESTMENT? L : - SEE SECTION 7.1.a
SEE SECTION 7.1.a GUIDELINES
DISCUSSION

v ' '

1.2 REQUIRED TECHNOLOGY

AVAILABLE? . ne ' ' SEE SECTION 7.1.d
SEE SECTION 7.1.b . GUIDELINES
DISCUSSION ' '

I ‘ T

1.3 PERFORMANCE —
REQUIREMENT(S) STABLE?| NO SEE SECTION 7.1.c

* SEE SECTION 7.1.c ‘ - GUIDELINES
DISCUSSION

{'zs. . — | I
Y | .

1.4 ADEQUATE FUNDING ‘ ,
AVAILABLE? NO ‘ SEE SECTION 7.1.d
SEE SECTION 7.1.4 ' v > GUIDELINES
Q1SCUSSION ' .

S —

1.5 AOEQUATE TECHNICAL

SUPPORT AVAILABLE? NO . SEZ SECTION 7.1.e
SEE SECTION 7.1.e ‘ GUIDELINES
DISCUSSTON

READY FOR
COMPETITION?

NO (SEE SECTION 7.1.f)

10 #7707 oeciston

COMPETITICN/PRODUCTION CONSTDERATIONS {STAGE 1.0)

118

&'ﬁ"‘.-vﬂ\‘.'ﬂ"‘n"\- T BN W L AN W I o
; A ORI YXNY o PAP R F RN W LR WG PP 3%
Tty SO AN RR AN DR Gy




13004 NOJSIJ30 na\n.. mi -

A
LN
¢

v

I 4.“‘
R W...
INTI0IND NOLIVIIVAGY 07,4 IIVINOUSAY OL o
: (adf'3 x
bl 29
g . ¢ ; ¢ : ) R
| 7
e
&0
S o
131 ot
q°1°z =5
e LINIHIIVIATY ] T
103¥NSN3 38 Vs IAT0A 54
NamdInd3 | | -1 iisio | 4
ol . mip OGNV LVOT4Y Ll
ALIVIBVIIVAY FINVNIINIVH vl
- /1404408 TIAN-] Y
INILIINT WD 3HL ST &
e
on
oN ) K3 TIAN-E
"2 oN ; : e ) 1 o
$3IM301480) 20 e : isinaninae | (1439M03 —
TIA2N HOINH ¥ . $374n0$ WILSAS ML 133 IINYNIINIVH
HLIA 13A31 VUM 904 40 m 1vH1 218VIIVAY _ ML A8
ML 0L 030013 e onL A41IvNd ANIHIIND WIIWIM —e—{ 03IN1430 SV)
S| -30 38 NIV $3A | onv 013r30 ON | -H0) 0313100W %0 MAI-Z 103v0 3¢
: =1413348 IIMVH o1 avivay | 473HS-M1=590 20 ¥o-1 | 1a s1An
~¥03¥3d IAISNIH SONO4 INIID $324n0S OAL 1SV FINVNILNIVH , -
~J44H0) ¥ W) 14408 v 1V 343ML Y ANVH MO
18v1S
SIINOIAV AAVN NOT1INGOYd 30
WOILISINDIV IATLIL3MO0D
804
J300M NO1S1030 ¢07¢d L 0°2 VIS

ST SRR SN BT | G  ACARRRE ) M) ORI AR LA
w. ?Ea.vt.,l...‘...ﬁ,. r_ Palulalelelale Junvh.wﬂc‘l‘mqi.\;ﬂn“ ,.vl.:zr,'m.,w.ﬂs > e e w;ﬂ ST, b ‘.ﬂx..)zx x nh..mv#..i_;ntﬁ . ..M-W.&, Lo W R ol

ADPPDDTYTANIMTY 7T



SETE

Ax

o™

”nﬂh&
. e
X
- QIUOSNOS , QFHOSNOIS ABLSMUNI M
Eijmsu - 5| QIUOSNOdS P
T . KHLSNGNT K

i ¢ SLNAMIMINtEY

*LA0D KLIM FTEILVIHOD

AVIEQ FWIL ST

u_
X

- N ALTHVS SATIHOV OL |&
SUNNd NMO ISEANI OL

IRALVAIION 39 (8)IDUnos

éddY 01 QNOdSHY
0l QALJITVND SHEDUNOS

TVNOTLIAQY_AVD LV SR, SV Q
. Y - e
¥
X
< i aasn e . - oy
*1A0D W04 GETICOW N| ¢FIEVIIVAY INGWINdE |
’ g INAWIINST JTEHS- BHL-d40 I
. L qvroused0 avo TYI0UAHI . %
| i o -
) iuvis : P

: THIOH NOISIDA
” - : XDALVHLS ROLLISIN®OV AATLILIIHOD n.m

€ FIVIS

.n.v.nu
2575




¥
.
-
o
2
." g
oV
5 ' STAGE 3
Ay D’ COMPETITIVE ACRUISITION STRATEGY DECISION MOEL
i:, START
By .
o —_ -
Wty ‘ {WILL THE EQULIMENT l' WILL THE EQUIDVENT | VLA IR
‘o |USE A TECHNOLOGY R DESIGH BE REASONABLY| Y _|PACKAGE OF ‘
K e ! PRODUCTION TECHNIQUE SIMPLE, STABLE, AND 3| REASONABLE QUALITY
[THAT IS VERY DIFFICULT N | USE A MATURE . BE AVAILABLE?
e : |TO APPLY (R TRANSFER? [~ ] TECHNOLOGY? v
;::(" ! , |
,“.l . ‘ ! g
g . ‘ ' SR S T
N 24t ,
D Q."
2 J X
' ‘WILL THE COMPLEXITY WILL THE DIRECT COULD THE ‘
'REQUIRE THE IESIGN/ ASSISTANCE AND KNOV- VALIDATION OF THE '
{ DEVELOFMENT HOW OF THE DEVTLOPER TECHNICAL DATA |
CAPABILITIES OF WO BE REQUIRED TO PACKAGE BE |
1'(R MORE CONTRACTORS? TRAISFER THE § | INTEFENTENTLY X
. ' [>| TECHNOLOGY TO ANOTHER.~ ¥—f PERFCRMED?
| SOURCE? ‘ '
: 5 '
: K b4 ; !
; 1 Y !
~ WOULD ANY CONTRACTGR CAN THE DEVELOPER ARE THERE CRILICAL | |
{ CLAIM SOLE OR BE' MOTIVATED TO REASONS FOR ;
' © i{PROPRIETARY OWNERSHIP PERFURM ASSISTANCE EARLIEST POSSIBLE | |
{ {OF TECHNIQUES, b | wimen reasomaBlE | | INTRGDUCTION OF. ‘
i !PROCESSES OR IESIGNS?|>— | FINANCIAL LIMITS? LN |QUALIFIED i :
| COMPETITION? | '
¢ ' ’ ! '
5 o !
: T J«Y TN v
v 1 ‘ v J M

CONTRACTOR DIRECTED LEADER- PERFCRMANCE INDEFENDENTLY JOINT
TEAMS LICENSING FOLLOWER SPEC MODEL  VALIDATED INDUSTRY/ ’
’ ‘ AVAILIABIE  TECH DATA GOVT. X
DATA PACKAGE VALIDATED |
. . DATA !
PACKACE
12i

e
Y.

Guide, July 1984.




6.3.1
6.3.2
6;3;3
6.3.4
6.3.5
6.3.6

6.3.7
6.3.8
6.3.9

6.3.10

APPLICATION GUIDELINES
F~ PERFORMANCE SPECIFICATION

3

INFORM ALL POTENTIAL CONTRACTORS OF PLANS FOR
PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO OBTAIN MORE THAN ONF
QUALIFIED DESIGN/PRODUCER.

PREPARE A COMPLETE AND ACCURATE'PERFORMANCE SPECIFI~-
CATION FOR EACH WRA IN THE SYSTEM.

RETAIN OPTION TO PURCHASE DATA/DATA RIGHTS IN ALL FSD
AND PRODUCTION RFP'S.

INCﬁUDE DATA/DATA RIGHTS OPTION (NOT-TO-EXCEED) IN
SCURCE SELECTION CRITERIA,

PURCHASE MAINTENANCE ITEMS NEEDED TO SUPPORT PLANNED
MAINTENANCE CONCEPT.

RETAIN OPTION TOIPURCHASE ALL OTHER MAINTENANCE ITEMS.
PURCHASE DATA FOR A PARTS TRACEABILITY PROGRAM.

INCLUDE CLAUSE IN ALL CONTRACTS GUARANTEEING LIFETIME
SUPPORTABILITY/AVAILABILITY. ‘ .

DEVELOP FALL-BACK STRATEGIES IN THE EVENT F3 PROGRAM

.REVERTS TO ONE CONTRACTOR.
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6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

6.4.7

6-4.8

6.4.9
6.4.10
6.4.11

6.4.12

6.4.13

6.4.14

APPLICATION GUIDELINES
D3 CONTRACTOR TEAMING

INFORM ALL POTENTIAL CONTRACTORS OF" PLANS FOR
PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO DEVELOP AND FACILITIZE TWO
OR MORE PRODUCERS.

PREPARE A COMPLETE AND ACCURATE PERFORMANCE SPECIFICA- '
TION TO THE SYSTEM LEVEL.

STRUCTURE THE FSD RFP AND ESTABLISH SOURCE SELECTION
CRITERIA TO GUARANYTEE THAT BOTH CONTRACTORS OF: THE
SELECTED TEAM WILL EVENTUALLY BE CAPABLE OF INDEPEN-
DENT PRODUCTION.

' SEEK LEGAL COUNSEL BEFORE PLACING FSD CONTRACTS TO

DETERMINE IF ANTITRUST PROBLEMS MIGHT EXIST.

PROHIBIT THE USE OF PROPRIETARY AND/OR SOLE SOURCE PARTS.
RETAIN THE OPTION TO PURCHASE THE TECHNICAL DATA PACKAGE
AND DATA RIGHTS AND INCLUDE THIS OPTION (NOT-TO-EXCEED)
IN SOURCE SELECTION CRITERIA.

PURCHASE MAINTENANCE ITEMS NEEDED TO SUPPORT PLANNED
MAINTENANCE CONCEPT.

RETAIN OPTION TO PURCHASE ALL OTHER MAINTENANCE ITEMS.
PURCHASE DATA FOR A PARTS TRACEABILITY PROGRAM.

DO NOT ALLOW EITHER CONTRACTOR TO ENTER THE PRODUCTION
PHASE UNTIL BOTH SOURCES ARE QUALIFIED (TECHEVAL AND
OPEVAL) .

FMPLEMENT PARALLEL PILOT PRODUCTION BEFORE PLACING
COMPETITIVE PRODUCYTION CONTRACTS.

IMPOSE STRICT CONFIGURATION CONTROL ON THE PRODUCT
BASELINE DURING THE FSD AND PRODUCTION PHASES.

IMPOSE STRICT REQUIREMENTS ON USE OF NON-STANDARD TEST
EQUIPMENT AND/OR PROCEDURES.
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6.5.1

6.5.2
6.5.3

6.5.4

6.5.5
6.5.6

6.5.7

6.5.8

6.5.9
6.5.10
6.5.11

6.5.12

APPLICATION GUIDELINES
D3 DIRECTED LICENSING

INFORM ALL POTENTIAL CONTRACTORS OF PLANS FOR
PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO IMPLEMENT COMPETITION.

PERFORM A COMPLETE AND ACCURATE PERFORMANCE SEFECIFI-
CATION TO THE SYSTEM LEVEL.

' SEEK LEGAL COUNSEL BEFORE. PLACING FSD CONTRACT TO FULLY

UNDERSTAND LEGAL CLAIMS OF DEVELOPER.
DEVELOP CRITERIA FOR THE MANDATING OF DIRECTED LICENSING.

' PROHIBIT THE USE OF PROPRIETARY AND/OR SOLE SOURCE

PARTS TO THE MAXIMUM EXTENT PRACTICABLE.

RETAIN THEIOPTIOﬁ TO PURCHASE THE TECHNICAL DATA PACKAGE
AND DATA RIGHTS (NOT-TO-EXCEED) AND INCLUDE THIS OPTION
IN SOURCE SELECTION CRITERIA.

- PURCHASE MAINTENANCE ITEMS NEEDED TO PERFORM PLANNED
MAINTENANCE CONCEPT.

RETAIN OPTION TO PURCHASE ALL OTHER MAINTENANCE ITEMS.
PROCURE DATA FOR A PARTS TRACEABILITY PROGRAM.

IMPOSE STRICT CONFIGURATION CONTROL ON THE ERODUCT
BASELINE DURING THE PRODUCTION PHASE.

IMPOSE STRICT REQUIREMENTS ON USE OF NON-STANDARD TEST
EQUIPMENT AND/OR PROCEDURES.
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6.6.1
6.6.2

6.6.3

6.6.4

6.6.5

6.6.6
6.6.7

6.6.8 .

6.6.9
6.6.10
6.6.11

6.6.12

APPLICATION GUIDELINES
LEADER-FOLLOWER

'INFORM ALL POTENTIAL CONTRACTORS OF PLANS FOR

PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO MOTIVATE LEADER AND DEVELOP
FOLL.OWER.

PREPARE A COMPLETE AND ACCURATE PERFORMANCE SPECIFICA-
TION TO THE SYSTEM LEVEL.

DEVELOP CRITERIA FOR THE SELECTION OF THE FOLLOWER
SOURCE AS PART OF FSD CONTRACT.

DEVELOP CONTRACT INCENTIVES TO ENCOURAGE THE LEADER TO
ASSIST IN THE TRANSFER OF TECHNOLOGY AND PRODUCTION
CAPABILITY TO THE FOLLOWER.

PROHIBIT THE USE OF PROPRIETARY AND/OR SOLE SOURCE PARTS.
RETAIN CPTION TO PURCHASE THE TECHNICAL bATA PACKAGE

AND DATA RIGHTS (NOT-TO-EXCEED) AND INCLUDE IN SOURCE
SELECTION CRITERIA.

PURCHASE MAINTENANCE ITEMS NEEDED TO SUPPORT 'PLANNED
MAINTENANCE CONCEPT.

RETAIN OPTION TO PURCHASE ALL OTHER MAINTENANCE ITEMS.
PURCHASE DATA FOR A PARTS TRACEABILITY PROGRAM.

IMPOSE STRICT CONFIGURATION CONTROL ON THE PRODUCT
BASELINE DURING THE PRODUCTION PHASE.

IMPOSE STRICT REQUIREMENTS ON.USE OF NON-STANDARD TEST
EQUIPMENT AND/OR PROCEDURES.
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6.7.1
6.7..2
6.7.3

6.7.4

6.7.5
6.7.6

6.7.7»

6.7.8
6.7.9
6.7.10

6.7.11

6.7.12

VAERTHUR ETRR W Y AR WS MMM FUCPUSTURTRISRIE PUEAN MU A ARV AR U WAL W 8 N WSO MW, €l OO0 G N N el

3 APPLICATION GUIDELINES
D™ PERFORMANCE SPEC/MODEL/AVAILABLE DATA

INFORM ALL POTENTIAL_CONTRACTORS OF PLANS FOR
PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO IMPLEMENT PRODUCTION
COMPETITION.

PREPARE A COMPLETE AND ACCURATE PERFORMANCE SPECIFI-

CATION TO THE SYSTEM LEVEL.

DEVELOP SOURCE SELECTION CRITERIA TO ENSURE THE SELEC-
TION OF A COMPETITIVE SOURCE THAT HAS SUFFICIENT CAPA-
BILITY TO PERFORM REVERSE ENGINEERING AND EFFICIENT
MANUFACTURING.

PROHIBIT THE USE OF PROPRIETARY AND/OR SOLE SOURCE PARTS.

PURCHASE THE TECHNICAL DATA PACKAGE AND DATA RIGHTS IN

' FSD CONTRACT. °
. PURCHASE MAINTENANCE ITEMS NEEDFD TO SUPPORT PLANNED

MAINTENANCE CONCEPT.
RETAIN OPTION TO PURCHASE ALL OTHER MAINTENANCE ITEMS.
PURCHASE DATA FOR A PARTS TRACEABILITY PROGRAM,

IMPOSE STRICT CONFIGURATION CONTROL CN TECHNICAL DATA
PACKAGE AND THE PRODUCT BASELINL DIJRING PRODUCTION FHASE.

PERFORM A DESK-TOP AUDIT OF THE TECHNICAL DATA PACKAGE
BEFORE USING IT AS A BASIS FOR CONTRACTURAL REQUIRE-
MENTS LEVIED ON COMPETITIVE SOURCE.

IMPOSE STRICT REQUIREMENTS ON USE OF NON-STANDARD TEST
EQUIPMINT AND/OR PROCEDURES. :
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6.8.1
6.8.2
6.8.3

6.8.4
6.8.5

6.8.6

6.8.7

6.8.8
6.8.9
6.8.10

6.8.11

6.8.12

6.8.13

3 APPLICATION GUIDELINES
D™ INDEPENDENTLY VALIDATED DATA PACKAGE

INFORM ALL POTENTIAL CONTRACTORS OF PLANS FOR
PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO IMPLEMENT PRODUCTION
COMPETITION.

PREPARE A COMPLETE AND ACCURATE PERFORMANCE SPECIFICA-
TION TO THE SYSTEM LEVEL.

PROHIBIT THE USE OF PROPRIETARY AND/OR SOLE SOURCE PARTS.

PURCHASE THE TECHNICAL DATA PACKAGE AND DATA RIGHTS AND
INCLUDE IN SOURCE SELECTION CRITERIA.

PURCHASE ANY SPECIAL TOOLING AND TEST EQUIPMENT NEEDED
TO VALIDATE THE DATA PACKAGE AND TO ESTABLISH THE
PRODUCTION CAPABILITY AT THE COMPETITIVE SOURCE.
INCLUDE IN SOURCE SELECTION CRITERIA.

PURCHASE MAINTENANCE ITEMS NEEDED TO SUPPORT PLANNED
MAINTENANCE CONCEPT.

RETAIN OPTION TO PURCHASE ALL OTHER MAINTENANCE ITEMS.
PURCHASE DATA FOR A PARTS TRACEABILITY PROGRAM.
CONTRACT WITH THE DEVELOPING SOURCE FOR TECHNICAL
ASSISTANCE DURING DATA PACKAGE VALIDATION TO RESOLVE
DISCREPANCIES IN THE DATA AND MANUFACTURING PROCESSES.

IMPOSE'STRICT CONFIGURATION CONTROL ON TECHNICAL DATA
PACKAGE. '

VALIDATE THE TECHNICAL DATA PACKAGE BEFORE USING IT TO
ESTABLISH A COMPETITIVE SOURCE.

IMPOSE STRICT REQUIREMENTS ON USE OF NON-STANDARD TEST
EQUIPMENT AND/OR PROCEDURES.
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D3

6.9.1
6.9.2
6.9.3

6.9.4
6.9.5

6.9.6

6.9.‘7

6.9.8
6.9.9
6.9.10

©6.9.11

6.9.12

6.9.13

6.9.14

:

6.9.15

(4
)

APPLICATION GUIDELINES
JOINT GOVERNMENT-INDUSTRY VALIDATED DATA PACKAGE

INFORM POTENTIAL CONTRACTORS OF PLANS FOR

PRODUCTION COMPETITION.

BUDGET SUFFICIENT FUNDS TO IMPLEMENT PRODUCTION
COMPETITION.

PREPARE A COMPLETE AND ACCURATE PERFORMANCE SPECIFICA-
TION TO THE SYSTEM LEVEL.

PROHIBIT THE USE OF PROPRIETARY AND/OR SOLE SOURCE PARTS.

PURCHASE THE TECHNICAL DATA PACKAGE AND DATA RIGHTS AND
INCLUDE IN SOURCE SELECTION CRITERIA.

PURCHASE ANY SPECIAL TOOLING AND TEST EQUIPMENT NEEDED
TO VALIDATE THE DATA PACKAGE AND TO ESTABLISH THE
PRODUCTION CAPABILITY AT THE COMPETITIVE SOURCE.
INCLUDE IN SOURCE SELECTION CRITERIA.

PURCHASE MAINTENANCE ITEMS NEEDED TO SUPPORT PLANNED

MAINTENANCE PHILOSOPHY.
RETAIN OPTION TO PURCHASE ALL OTHER MAINTENANCE ITEMS.

PURCHASE DATA FOR A PARTS TRACEABILITY PROGRAM.

CONTRACT WITH THE DEVELOPING SOURCE FOR TECHNICAL ASSIS-
TANCE DURING DATA PACKAGE VALIDATION TO RESOLVE DISCREPAN-
CIES IN THE DATA AND MANUFACTURING PROCESSES.

IMPOSE STRICT CCNFIGURATION CONTROL ON TECHNICAL DATA
PACKAGE. . :

DEVELOP AN INTEGRATED PLAN FOR THE JOINT VALIDATION
EFFORT THAT DESCRIBES THE TASKS TO BE PERFORMED AND THE
SCHEDULE/PHASING OF THE TASKS FOR THE GOVERNMENT, THE
DEVELOPER AND THE COMPETITIVE SOURCE.

ESTABLISH SOURCE SELECTION CRITERIA TO ENSURE THE SELEC-
TION OF A COMPETITIVE SOURCE THAT HAS SUFFICIENT ENGINEER-

- ING AND MANUFACTURING CAPABILITY TO VALIDATE THE DATA

PACKAGE AS DEFINED IN THE PLAN.

VALIDATE THE DATA PACKAGE BEFORE ESTABLISHING PRODUCTION

COMPETITION.

IMPOSE STRICT REQUIREMENTS ON USE OF NON-STANDARD TEST
EQUIPMENT AND/OR PROCEDURES.
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APPENDIX G
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