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Life Cycle Cost in Navy Acquisitions

MIL-~HDBK-259 (NAVY)

1. This handbook was prepared by the '@%M@E&ci&l Gommand to be used by the
Command when performing life cycle gost ‘analysis for system and equipment acqui-
sitions. This handbook is not mnteﬁdﬁd td be used to supersede any procurement
_____ - — B A | Y P | ——

BPECLI].CEL].O[!. requ:LremenLu nor A;H LE Ln&gnmeu C0 Deé TEéretencea J.l‘l a PIULUIEWEDE
specification except for informational and inmstructional purposes.

2. This publication was approved on I April 1983 for printing and inclusion in
the military standardizarion handbook series.

3. This handbook provides basic 1nfdﬁ§ﬂﬂ;@ﬁ on Yife ¢ycle cost analysis as a
management tool for controlling and weduveing-Bok#k costs, The emphasis is on
what the life cycle cost technxqueﬂ are ravher than on how to implement them.
The intent is to furnish an overview of the nnhg;j;g ta #fddress and the procedures
to use when performing life cycle- cosﬁ&@ﬂﬂlﬁ@&a 80 that the analyst, whether
government or contractor, will be be@caﬂ'ﬁﬁlé to conform to the acquisition
manager's objectives. Without going indo gieat depth, those issues of most
interest to the beginner are d;s@gﬁ@é&' phee ‘making this handbook particularly
useful as an initial step in Iearhing'uhout &nﬂ.un&e@acandxng life cycle cost

in Navy acquisitions., These issues &te:

a. what is life cycle cost

b. what are the objectives and requirements of life cycle cost
c. what costs are relevant and significant

d. what are the analysis procedures

e. what data sources and éstimating cedlmiques should be used
f. when and how to choose or‘&ﬁVﬁiﬁb a gomputerized model

Experience has shown that these are the wost pressing questions for those who are
undertaking their first life cycle costing effort, and a document which addresses
these questions can in some measyre help to Imstill a cost management discipline
which will result in more efficient cost reduction and cost control efforts in
Navy acquisitions.

4. Beneficial comments (recommendatiornis, additions, deletions) and any pertinent
data which may be of use in improving this handbook should be addressed to:

Naval Air Engineering Center

Engineering Specifications and Standatds Department
Code 9332

Lakehurst, NJ 08733

by using the self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this handbook or by letter.




Downloaded from http://www.everyspec.com

MIL-HDBK 259 (NAVY)
1 April 1983

FOREWORD

The Navy faces a difficult problem in resource management, Constrained by a low
manpower and high technology situation, the Navy buys, operates, and supports
increasingly sophisticated systems and equipment while the financial resources
available to pay for them are subject to the demands of all other military
acquisitions. In this competitive situation, each level responsible for resource
allocation examines alternatives in terms of the total cost including an estimate
of future obligations. Life cycle costing is a management tool designed to
assist in efficient resscurce allecatien,

The objective of life cycle cost (LCC) analysis is to provide quantified and
qualified time-phased cost information to be used for cost measurement which
supports resource allocation planning, management, and control, The specific
purposes of life cycle costing in acquisition management are:

1. Estimate the total cost to the government, emphasizing the

yearly outlays entailed by the acquisition.

2. Reduce total cost through using LCC tradeoffs in the design,
operation, maintenance, and support development processes.

3. Control cost through using LCC contractual provisions in
procurements.

4, Agsist in day-to-day acquisition management actions by providing
timely, consistent, and relevant cost information,

5. Help determine whether to procede to subsequent acquisition

phases,

Since LCC analyses are typically reviewed in a comparative context, it would be
helpful if some criteria were the same for each acquisition submitted for
review. This handbook offers consistent summary level (major) cost elements and
procedures to promote a uniformity which is desirable at the higher reviewing
levels., Conversely, this handbook recommends flexibility for cost structure
development and for estimating technique selection to accommodate the individual
characteristics and requirements of each acquisition. Additionally, a computer-
ized LCC methodology (i.e. AD A115621) has been made available to any user via
the Federal Software Exchange Center.

iii
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l. SCOPE

1.1 General. This handbook provides information on the use of life cycle
costing in system and equipment acquisitions., It makes no attempt to develop a
LCC standard but rather describes the general methcdology and procedures which
help make life cycle costing a productive in-~house teol as well as a means

of program or project evaluation. As inroads are made in the usage of LCC
analysis, estimating and implementation techniques should improve, particularly
in the operating and support (0&S) cost areas. To maximize their usefulnesa, LCC
anslyses should be tailored to the particular needs of an acquisition,

1.2 Purpose. This handbook was developed by the Naval Material Command (NAVMAT)
to meet the requirements of SECNAVINST 4000.31 "Life Cycle Costing'", which is a
response to higher level instructions, directives, and policy guidance fostered
in turn by the Defense Acquisition Regulation (section 1-335) which states:

"Since the cost of operating and supporting
the system or equipment for its useful life is

* substantial and, in many cases, greater than the
acquisition cost, it is essential that such costs
be considered in development and acquisition deci-
sions in order that proper consideration can be
given to those systems or equipments that will
result in the lowest life cycle cost to the govern-

ment".

This handbook is not & procurement guide, but it briefly discusaer how life

cycle costing can be used to advantage in the procurement process. Although this
handbook is primarily for use within a program or project office, it may be
helpful to other functions whenever considerations of life c¢ycle economics are
relevant. Additionally, portions of the methodology are presented to promote
traceability and consistency in LCC reporting for system and equipment acquisi-
tiona within NAVMAT,

1.3 Application., This handbook addresses the gpplication of life cycle costing
to the acquisition or modification of an alpha~numeric nomenclatured equipment or
svetem (e.g. APX-100, BQQ-6B, A-6E, CVX, and JVX) in terms of management functions
and analysis procedures within a program or project office. The methcdology can
De UBEU on B:l.mp].e non-repau:anj.e l.l:emﬂ (Bucn as &iff‘-i“ﬁrt 'Ciféﬁ} or on Cumpu:x
repalrable equxpment (such as a ship communications suite requiring specially
trained supervisors, operators, and maintenance personnel) or on aggregations of
different equipments, i.e. major weapon systems and platforms such as missiles,
ships, and aircraft. This handbook is not intended to be applied to the acquisi-
tion of buildings and facilities. This subject involves special considerations,
peculiar to the architectural disciplines, which are beyond the scope of an
introductory document. Reference to the appropriate government and non—government
literature should provide a thorough discussion of LCC in this field.
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2. REFERENCED DOCUMENTS

2.1 1Issues of documents. The following documgn@s of the issue in effect on date
of invitation for bids or request for proposal form & part of this handbook to

the extent specified herein., These réferénced dotuments can also be treated as a
nearly complete bibliography or list of thifse gcvﬁmnment publxcatxona which are
concerned with important aspects of LCC in IAVMAT @cguisitions. Non-government
publications (articles, papers, and cexﬁbobka) &te numerous but are not referenced
in this handbook. This handbook is not iftended to be referenced except for
informational purposes, and it does not Impdae” ahy reguirements itself, even
though it discusses certain documents beldw which may impose LCC requirements on a
particular acquisition.

STANDARDS

MILITARY

MIL-STD~881 - Work Breakdown Structure for Defense Material Items
MIL-STD-1388 -~ Logistic Support Analysis
MIL-STD-1390 - Level of Repair
PUBLICATIONS
REGULATIONS
Defense Acquisition Regulation
OMB CIRCULARS

OMB Circular A-94 - Discount Rates to be Wsed on Evaluating Time-
distributeéd Costs and Benefits

OMB Circular A-104 - Comparative Cost Analysis for Decisions to Lease
or Purcha#é General Purpose Real Property

OMB Circular A-109 - Major System Acqugitions

DIRECTIVES & INSTRUCTIONS

DoD Directive 4105.62 - Selection of Contractual Sources for Major Defense
Systema

DoD Directive 4245.3 - Design to Cost

DoD Directive 5000.1 - Major System Acquigitions

DoD Directive 5000.3 - Teat and Evalyation

DoD Directive 5000.4 - 05D Cost Ahnkinls Improvement Group (CAIG)
DoD Directive 5000.26 - Defense-Systemis Acquisition Review Council (DSARC)

DoD Directive 5000.37 - Acquisition and Distribution of Commercial
Products
DoD Directive 5000.39 - Acquisition and Mapagement of Integrared Logistic

Support for Systems and Equipment
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. Dol Instruction 5000.2 - Major System Acqusition Procedures
DoD Instruction 5000.33 - Uniform Budget/Cost Terms and Definitions
NAN Thnatreanrian 7000 7 - Parfarmanrs Mogauremsnt nf RSalscred Afﬂll‘)ﬂ) rions

VL AP LA WL ALV FVUWY e e ForavimaliLT DISOSLNL TN iEL Ui SULCVLRNAMN SwyRaTI L ISRSS

DoD Instruction 7000.3 - Selected Acquisition Reports (SAR)
DoD Instruction 7000,10 - Contract Cost Performance, Funds Status and
Cost/Schedule Status Reports
Contractor Cost Data Reporting (CCDR)
Economic Analysis and Program Evaluation for
Resource Management
SECNAVINST 4000.31 - Life Cycle Costing
SECNAVINST 5000.1 - System Acquisition in the

Department of the Navy

DeD Instruction 7000.11
DoD Instruction 7041.3

SECNAVINST 7000.14

OPNAVINST 3960.10
OPNAVINST 4720.9

OPNAVINST 5000.42
NAVMATINST 4000.20
NAVMATINST 4105.3
NAVMATINST 4200.49
NAVMATINST 4720.1
NAVMATINST 5000.23

NAVMATINST 5420.172

Economic Analysis and Program Evaluation for
Navy Resource Management

Test and Evaluation

Approval of Systems and Equipments

for Service Use

Weapon Systems Selection and Planning
Integrated Logistic Support Planning Policy
Integrated Logistic Support (ILS)

Review and Appraisal

Selection of Contractual Sources for Major
Defense Systems

Approval for Service Use of Systems, Equipments,
Conventional Weapons and Expendable Ordnance
Defense Systems Acquisition Review

Council (DSARC)

Establishment of the Department of

the Navy Systems Acquistion Review
Council (DNSARC)

MANUALS, HANDBOOKS, & GUIDES

DoD 4100.33H - DoD In-House vs. Contract Commercial and Industrial
Activitiea Cost Comparison Handbook

DoD 7110-1-M - Department of Defense Budget Guidance Manual

DoD - Economic Analysis Handbook

DoD LCC-1 - Life Cycle Costing Procurement Guide

DoD LCC-2 - Casebook Life Cycle Costing in Equipment Procurement

DoD LCC-3 - Life Cycle Costing Guide for System Acquisistions

NAVFAC P442 - Economic Analysis Handbook

NAVMAT P5241 - Contractor Coast Data Reporting (CCDR) System

NAVMAT P5242 - Joint Design to Cost Guide

NAVMAT P9494 - Navy Program Manager's Guide

DCA Circular 600-60-1 - Defense Communications Agency Cost and Planning

Factors Manual

(Copien of the apec1f1cat10ns, standards, drawings, and publications required by
contractors in connection with specific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.}
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OMB PUBLICATIONS

Costing Methods and Models for Acqu@a@tlon.fllnnlng, Budgetlng and
Contracting

(Copies of the preceding document should be obtained from the Executive Office
of the President - Offxce of Management and Budget, Office of Federal Procurement
Policy or Federal titute, Washingten, D.C. 20503),

L3 T rIm g T IR W
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M
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==
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OTHER PUBLICATIONS

AD 728481

Cost Considerations in
Systems Analysis

AD 901477L - Military Equipment
Coat Analysis

AD A082273 - Naval Material Command
Life Cycle GCoat Guide for
Major Weapon Systems

AD AOQR3845 - Naval Material Command
Life Cycle Cosat Guide for
Equipment Analyaia

AD A084170 - Naval Air Systems Command
Avionics Level of Repair Model
MOD-111 Default Data Guide

AD AQB5854 - Cffice of the Secretary of Defense
Aircraft Operating and Support
Cost Development Guide

AD A091963 - Overhead Cost and Rates in the
U.S. Defense Industrial Base

AD Al14676 - Report on the Navy Life Cycle Coat Model
for the SEA NYMPH Project

re i we o P o . AT am -

(Copies of the pr eceding documents should be obtained from the Defense Technical
Information Center, Cameron Station, n;.!::xu‘u‘diii, i..fgi'.duii 22314)
Al15621 - LCC FLEX-9E, Naval Material Command Life Cycle Cost
Methodology computer tape {version for IBM 360 or equivalent)

AD Al15622 - User's Guide for Naval Material Command’s Life Cycle
Cost (FLEX) Model (version for IBM 360 or equivalent)

(Copies of the preceding magnetic tape and user's guide should be obtained from
the National Technical Information Service, Fedéral Software Exchange Center,
5285 Port Royal Road, Springfield, Virginia 22161.)
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3. DEFINITIONS

3.1 General. These economic and acquigition management related terms are
defined in the context of system and equipment acgquisitions and are general in
nature. Reference to DoD Instruction 5000.33, DoD Instruction 7000.11, NAVMAT
P5241, and MIL-STD-881 will lead to more detailed information on cost terms and
work breakdown structures. More specific definitions and explanations of techni-
cal terms used in discussing the different disciplines of cost analysis, logis-
tice, and management can be found in the documents referenced in this handbook.

3.2 Product. As used in this handbook "product" refers to the system or equip~

ment heing acquired or modified.

3.2.1 System. In this handbook "system” refers to a weapon syatem which is a
composite of equipment, facilities, and services which make up an entity. The
complete weapon system includes the prime and all support related equipment,
materials, facilities, and personnel required for obtaining, operating, and
maintaining the system (e.g. aircraft carrier, submarine, aircraft, missile,
torpedo, etc.).

3.2.2 Equipment. In this handbook "equipment” refers collectively to an
item, component, or subaystem procured for installation in a system or to support
a system (e.g. sonar, radio, radar, test set, periscope, engine, etc.).

3.3 Life cycle cost. LCC is the sum total of the direct, indirect,

recurring, non-recurring, and other related costs incurred, or estimated to

be iancurred in the design, research and development (R&D), investment, operation,
maintenance, and support of a product over its life cycle, i.e. its anticipated
useful life span. It is the total cost of the R&D, investment, 0&5 and, where
applicable, disposal phases of the life cycle. All relevant costs should be
included regardless of funding source or management control.

3.3.1 Acquisition cost. Acquisition cost is the sum of R&D cost and investment
cost,

3.3.1.1 Research and development. R&D cost is the sum of all contract and
in~house costs required to bring a product's development from concept to produc—
tion including engineering design, analysis, development, test, evaluation, and
management. Applicable funds are: exploratory development (6.2 appropriation},
advanced development (6.3a appropriation), systems development (6.3b appropria-
tion), and engineering development (6.4 and 6.5 appropriations). Normally,
research (6.]1 appropriation) is not acquisition related and therefore not usually
congidered nart of the RAD cost, {Saa paraeranh 5.3.1 for more information on

CUIIDLUTALICU POl Wi Wi s LUoc WILT FRLISKRAZ e 411 4L

R&D cost.)

3.3.1.2 lovestment cost. Investment (procurement or production) cost is the
sum of all contract and in-house costs, both non-recurring and recurring,
required to transform the results of R&D into a fully deployed operational
system or equipment. (See paragraph 5.3.2 for more inforwation on investment

cost,)
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3.3.2 Operating and support cost. O&S cost is the sum of all costs, including
contract support, associated with the operations and maintenance of a system or
equipment. {See paragraph 5.3.3 for more information on 0&S5 cost.)

3.3.3 Disposal cost. Disposal cost is the sy of all contract and in-house
costs required to remove the asystem of equipmént Ffrom the inventory, and which
may be offset by some residual value {e.g. salvage or resale).

3.4 Life cycle costing. Life cyal& coRting is the usage of LCC (or segments
thereof) in various decisions associated with scquiring a product.

3.4.1 Life cycle cost analysis. LCC analysis is the identification, quantifi-
~ad AT nmd miimli Fiankinan nf 1.0 hy oasmant wish tha rwnanes nfF sarahlisohine ftho
LAk iVl alu HUELLLL\.GLLUII WAL LIV U@" 0@5"‘9!!‘3 i B bll; PULPUUC UL CBLGIJ.I.LDIILIIs I.llc
coat interrelationships and the effect of each c¢ontributor to the total LCC.

3.4.1.1 Cost element. A cost element is the loweat level identified cost for a
given LCC analysis. A cost element is further broken down into variables,
rates, factors, or constants related mathematically which produce a dollar
amount corresponding to an aspect of the product under investigation. The

term 'major cost element' refers to the summary level elements: R&D cost,
investment cost, 0&S cost, and disposal cost.,

3.6.1.2 Cost element structure. A cost element structure {(cost breakdown
structure) is a set of cost elements artanged in a heirarchy according to the LCC
objectives. The cost element structute may be different in each phase of the
life cycle.

3.5 Work breakdown structure (WBS). A WBS is a product oriented family tree
composed of hardware, services, and data which resylt from the identification of
acquisition tasks during the development and production of a system or equipment,
and which completely describes the program or project. A WBS displays and
defines the product to be developed or produced and relates elements of work to
be done to each other and to the end product.

3.5.1 Program/project WBS. The PWBS is the complete WBS for the program or
project covering the acquisition phase. It uysually contains one or more contract
work breakdown structures as subsets.

3.5.2 Contract WBS. The CWBS is the complete WBS covering a particular
contractor on a particular procurement.

3.6 Acronyms. The following acronyms are used in this handbook.

ADP ~ automatic data processing

ASU ~ approval for services use

CAIG - Cost Analysis Improvement Group
CCDR ~ Contractor Cost Data Reporting
CER - cost eatimating relatiocuship

CFE - contractor furnished equipment
CNO - Chief of Naval Ogggquoﬁs

CPR - Cost Performance Reports

CWBS - contract work bréakdown structure
DCP - decision coordinating paper
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‘II' DNSARC
DoD

Department of the Navy Systems Acquisition Review Council
~ Department of Defense

DSARC - Defense Systems Acquisition Review Council
DTC ~ design-to-cost {design-to-life-cycle-cost)
ECP ~ engineering change proposal

FMS ~ foreign military sales

FYDP - five year defense program

GFE ~ government furnished equipment

ILS ~ integrated logistic support

ILSP ~ integrated logistic support plan

JHMSNS ~ justification for major system new starts
LCcC ~ life cycle cost

LOR ~ level of repair

LORA ~ level of repair analysis

LRG ~ logistics review group

LSA ~ logistic support analysis

LSAR - logistic support analysis record

MCON ~ military construction appropriation, Navy
MPN ~ military personnel appropriation, Navy
MTBF - mean time between failures

NAVAIR ~ Naval Air Systems Command

NAVELEX =~ NWaval Electronics Systems Command
NAVMAT - Naval Material Command

NAVSEA -~ Naval Sea Systems Command

OMB ~ Office of Management and Budget

0&S ~ operating and support

O&MN - operations and maintenance appropriation, Navy

0SD ~ Office of the Secretary of Defense

POM ~ program objective memorandum

PPBS ~ programming, planning, and budgeting system

PWBS ~ program/project work breakdown structure

R&D - research and development

RDTG&EN - research, development, test and evaluation appropriation, Navy
RFP -~ request for proposal

RIW ~ reliability improvement warranty

SAR ~ Selected Acquisition Report

SSEB ~ gource selection evaluation board

VAMOSC ~ Visibility and Management of Operating and Support Cost
WBS - work breakdown structure
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4, LCC IN ACQUISITION MANAGEMENT

4.1 General. Life cycle costing has an importént role in the management

of Navy acquisitions. It gives quantitative guidance in the program and project
office for making tradeoffs among manpow&r; co#e; Wwchedule, performance, and
logistic support; it provides access to the contractor's design through government
LCC reviews; and it affords the Navy an indirect‘iéans of controlling the effect
of the new system or equipment on fleet readines® via a cost-effectiveness type
of evaluation. Therefore, life cycle costing should be an integral part of
management's cost control and reduction effort. This management tool translates
the different elements of an acquisition into a common basis for measurement and
evaluation -- dollars, Describing diverse acquisition elements in terms of
dollars can simplify management decisions and is essential to an effective cost
control effort. However, it should be pointed out that this quantification is
not a substitute for decision making but an examination of the probable cost
consequences of acquisition decisions. A compréliensive management approach would
further include readiness and other such benefit considerations.

4.2 Affordability. One of the most petsistant challenges confronting the
Department of Defense (DoD) is the ability to provide adequate resources for the
acquisition, operation, and support of systems and equipment. In an effort to
meintain an effective, modern force in an acquisition eanvironment constrained by
finite resources and rising costs, an affordability acquisition policy has been
adopted by DoD. The keystone of the affordability policy is an estimate of the
total cost of a program or project over its useful life, i.e. its LCC. Also
there is the consideration whether or not one can afford a product which provides
a predicted level of effectiveness versus @& combination of products which provide
a different predicted level of effectiveness in & multimission senario or environ-
ment. In addition to the expected cost of acquiring a product, the manager
should include the cost of ownership (i.e operating and supporting the fielded
product) when making acquisition decisions.

4.2.1 Importance of total cost. From a fiscal perspective, the LCC process as
applied to an investment opportunity means that alternative courses of action are
considered before a set of options is selected: '(An investment opportunity used
in this context is meant to be an optién to tdke some defined action which will
incur cost to obtain some specified future benefit,) During the concept explora-
tion phase, many alternative designs and processés are considered as ways to meet
the requirements. Some of the more effectual designs, technically, may first
seem to be prohibitively expensive as a development approach; yet after consid-
eration of such factors as subsequent value engineering, producibility, etc., the
design approach may be favorable from a prodiction or support standpoint. The
point to be made is that the total cost, not just the initial near term costs,
should be considered as an input to the decision process. Conceptually, then,
the evaluation of an acquisition can be congidered a two step process, First, a
selection of the apparent best altérnatives is made. WNext, the alternatives are

costed out and either accepted or rejected (in part based upon a cost-benefit
decision).

4.2.2 LCC management. Life cycle costing is one of the many simultaneous
functional requirements placed on the acquisition manager. But life cycle
costing is more than just another requirement. Properly implemented it




Downloaded from http://www.everyspec.com

MIL-HDBK-259 (NAVY)
1 April 1983

becomes a basic way of doing business -~ making decisions in terms of meeting
requirements at the least total cost. Properly implemented it integrates other
related functional areas with a single cost data mechanism making it easier for
the achLBl.tl.on manager to exercise influence on xunnlng claimants and §ponsors,
go that the major cost drivers are identified, managed, and controlled. The
following list gives an idea of the number and variety of planning and decision

tasks the acquisition manager faces which call for cost information:
a. acquisition strategy planning

b. budget planning and tracking

d. concept selection

e. design and schedule tradeoffs

f. operational and deployment concept evaluations
g. maintenance and support approach evaluations
h. spares requirements determination

i. sBsupport and test equipment selection

j+ LCC tracking and monitoring

k. contractual source selection

1. special contract provision evaluation

m. meeting milestones and acquisition reviews
n. measurement of acquisition progress

There is a need for a coherent effort in LCC management to support these decision
processes. Effective LCC management plane and implements a LCC program which can
assure the reviewing authorities that the acquisition could achieve the lowest

LCC (assuming all other requirements are met) and enables the acquisition manager

.
to make the proper design, procurement, and suppﬂrt dacigions go that the lowvest

LCC can be achieved. To be effective, acquisition life cycle costing begins in
concept exploration and continues throughout the acquisition phases. Figure 1
groups the acquisition's LCC tasks into three general areas and relates them to
the acquisition phases. (More information on the responsibilities of acquisition
management may be found in the "Navy Program Manager's Guide" NAVMAT P9494.)

4.2.3 Budgeting. The analysis of costs for alternative investment opportuni-
ties should not be confused with the budget estimating process. While much of
the analytical efforts involved in LCC estimating result in information and data
which may aid in developing budget submissions or in providing inputs to the
programming, planning and budgeting system (PPBS), life cycle costing is not
first and foremost a budgeting process.
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FIGURE 1. LCC in Navy acquisitions
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4.2,4 External costs. In a typical acquisition environment, authority does not
usually extend as far as the manager's responsibility. External factors often
drive the LCC. Changes in direction and constraints {e.g. quantity, schedule,

funding, and mission) occur frequently. Some acquisition elements may not be
under the acquisition manager's control (e.g. construction, installation, and
test equipment). An effective LCC management program provides the necessary
visibility and the vehicle which enables the acquisition manager to exercise
influence over these externally generated coste, One way to approach problems of
this type is to use the acquisition LCC methodology with the approval for service
use (ASU) review process to cause external funding claimants (e.g. Ship Parts
Control Center, Naval Supply Systems Command, Naval Military Personnel Command,
and the fleet type commanders)} to make appropriate budgetary plans. OPNAVINST

4720.9 "Approval of Systems and Equipments for Service Use" requireg that funding

claimants certify that the expected 0&S costs are programmed and are acceptable.
Taking advantage of this requirement, the acquigition manager may implement LCC
management techniques as follows:

a. all costs are incorporated into the acquisition office's LCC model

b, pertinent LCC model informarion is sent to all external funding
claimants (figure 2 is an example of an LCC managment report for such
a claimant, i.e. the type commander)

c. all claimants are requested to endorse the applicable acquisition office
estimate

d. the endorsements and the LCC model are used for ASU review

Actions of this kind are needed to avoid the disruptions to the acquisition
process (e.g. insufficient resources for installation, deployment, and operation)
which could occur later on if such external factors were ignored.

4.3 Objectives and requirements, Life cycle costing is usually a response to
external requirements imposed upon the acquisition or to internal requirements
set by acquisition management. A review of OMB Circular A-109, DoD Directive
5000.1, DoD Directive 5000.3, OPNAVINST 3960.10, DoD Directive 4245.,3, DoD
Directive 5000.37, DoD Directive 5000,39, DoD Instruction 5000,2, and SECNAVINST
5000.1 discloses various LCC related requirements concerning affordability, LCC
tradeoffs, using LCC as a deaign factor, using LCC in commercial product acqui-
sition, using LCC in test and evaluation, and using LCC as an integrated logistic

. ) R
support (ILS) management factor. Some equipment (vice system) acquisitions may

also be large enough to be subject to such requirements. LCC review requirements
may apply like those discussed in DoD Directive 5000.4 (CAIG), DoD Directive
5000.26 (DSARC), DoD Instruction 7000.3 (SAR), NAVMATINST 5000.23 (DSARC), and
NAVMATINST 5420.172 (DNSARC). (OPNAVINST 5000.42 shows which level of review may
be required for any given acquisition.,) All acquisitions, however, require LCC
as a part of the request for ASU as provided for in OPNAVINST 4720.9 and as a
certification factor for the logistics review group (LRG) as discussed in NAVMAT-
INST 4105.3., These requirements may be in force from the early phases of the
acquisition onward (e.g. affordability), or they may only apply at certain points
during the acquisition process {(e.g. ASU). 1In addition to these general require-
ments, the acquisition manager may provide LCC information to functions such as
design review, planning, budgeting, and other management efforte., All LCC
requirements, both external and internal to the acquisition, help define the LCC
objectives.

11
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4.4 LCC management program., A LCC management program can be seen as the acqui-
sition manager's acknowledgement of the need to meet LCC and other related
requirements in a logical and orderly way, taking advantage of the interrelation-

ace camoaammma—d Loieeoalsomma P R heemand mmma P 1 LAy S

BIILPH WLI.II ULIIBL muuusl:lucnl. LuUnccions LU u:u.l.cu.y 4 UTro&aa Lange oI n(.qu:.u;.l.x.uu
management tasks (see paragraph 4.2.2). If a LCC management effort is structured
properly in the concept exploration phase, its usefulness to the acqusition
manager outweighs the loss of resources dedicated to support it. The key to
successful LCC management is developing and implementing a LCC methodology which
relates to the management and control of the acquisition funding. The fundamental
management relationship in any acquisition is the relationship of the WBS to the
resource expenditures and commitments, Correlating the cost element structure
with the PWBS and the CWBS ensures the consistency of LCC with design to cost
{(DTC), program objective memorandum (POM), PPBS, cost performance report {CPR),
CCDR, log1st1c support analysis record (LSAR), level of repair analysis (LORA)
funding appropriation types, and responsibility codes. Figure 3 gives an example
of LCC management information which can be provided by this method. The objec-
tives of a LCC management program are:

a. instill a cost management discipline throughout the acquisition effort
b. organize the separate LCC related tasks into a coherent effort

c. develop a LCC methodology which is sensitive to the important
characteriatics of the acquisgition

d. establish cost control procedures
e. provide information accurately and quickly
f. place LCC tools in the hands of the designers

An effective LCC management program not only requires specialized expertise, it
also requires an attitude of cost consciousness and a plan for reducing and
controlling costs.

4.5 LCC plan, Life cycle costing, as a responsibility of acquisition management,
should be the subject of formal planning throughout the acquisition phases. The
first step in addressing LCC planning is setting the LCC objectives and choosing
the suitable alternatives or ways to meet the LCC objectives. A LCC plan can be
used to structure the LCC effort and is begun when these important guidelines

have hoon detarminad Tha dgvelanment of 2 LCC n'lnn ig not necegsary to g__n_l;lefu

RENE Y RN MCCEE Me e A s e T LoV avplitiiL PR LY Alv e fot—3-3-2- 3 4

higher authority's needs but to ensure that all aspects of the LCC effort are
defined and integrated. The purpose of the LCC plan is to define the approach
for using life cycle costing to influence management, design, production, opera-
tion, maintenance, and support decisions; for meeting LCC requirements in the
procurement process; for using LCC in correlating management decisions with
in-house budgeting and the PPBS; and for providing LCC information to meet review
and milestone requirements. The LCC plan explains how life cycle costing
interacts with and supports other management functions, and it defines the
government-contractor relationship including LCC provisions for the statement

of work, request for proposal (RFP), data item descriptions, source selection
procedures, and resources to support the source selection evaluation board (SSEB)
and subsequent LCC monitoring and contractor performance tracking.

13
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4.5.1 LCC technical control. This part of the plan addresses: the management
control functions including authority and responsibility for conducting the LCC
effort; the schedule and the interfacing milestones; the specific tasks and the
level of effort to be applied; the dats flow and the management interfaces smong
the functions both inside and outside the acquisition office; the government LCC
review team; and other related efforts such as reliability, maintainability,
DTC, logistic support analysis (LSA), LORA, ILS, training, support and test
equipment, foreign military sales (FMS), subcontractors, vendors, and government
furnished equipment (GFE) contractors.

4.5.1.1 LCC tasks. The LCC plan should discuss the ways and means of
accomplishing the following tasks as applicable (figure 1 summarizes these tasks
and relates them to the life cycle phases):

a. management — establish a cost management discipline by developing and
controlling the acquisition LCC methodology (tailor methodology to
provide design tools and management tocls; set ground rules, procedures,
and conventions; develop standard data and factors; and establish a
common data base); provide special information and assistance (select
acquisition strategy which supports the LCC objectives; resource alloca-
tion planning and budgeting; influence external costs; and coordinate
effort with interfacing areas); establish control procedures for
in-house and contractor {monitor LCC and DTC objectives and goals); and
provide other services (recommend procurement strategy; plan for
support required to incorporate LCC and DTC into statement of work, data
item descriptions, RFP's, source selection evaluation procedures, SSEB
participation; and implementing and monitoring special LCC contract
provisions).

b. estimating — establish in-house and contractor LCC and DTC capability;
establish LCC and DTC baseline; establish LCC and DTC objectives and
goals and analyze variances; provide information for management and
review preparation tasks; and evaluate alternatives (concept, design,
logistics, maintenance, support, alteration, modification, engineering
change proposal (ECP)}, product improvement, force level, multi-year
procurement, production rate, operating scenerio, deployment, schedule,

and quantity).

¢. review preparation - define acquisition, logistic, and ASU review
requirements; define responsibilities and schedules; and prepare special
review estimating procedures.

4.5.2 LCC analysis. This part of the plan sets the ground rules for the
analysis procedures. Included are discussion of and justification for alterna-
tives, major assumptions, cost estimating techniques, cost element structure,
uncertainty considerations, automatic data processing (ADP) considerations,
procedures for updating and verifying LCC data, and documentation (including
tracking and justification of deviations from standardized or required methodo-
logies and procedures).

4.6 Modeling and ADP. 1In the early phases of the acquisition, the cost element
structure is likely to be relatively simple. Cost estimating could be done more
efficiently by hand than by computer. However, product characteristics and
quantities are constantly changing, and usually many estimates are needed based

15
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on different assumptions. A computerized cost model can produce these estimates
quickly and efficiently with the added advantage that differences in estimated
costs are not caused by changes in methodology or by errors in computation.
Developing a computerized model Flexiblé enough to meet the growing needs of the
program or project throughout the acquisition sffort can consume significant
resources. Consequently, a LCC managément effort should include a thorough
search for an existing LCC model which has been uged successfully in the past and
which can satisfy the present LCC analysis reguiremeénts. Given the extensive
development of computerized LCGC models in government and industry over the last
two decades, developing new computer programs without checking existing ones
first would be imprudent. A list of guccessfual cost models can be found in
"Costing Methods and Models for Acquisition Planning, Budgeting and Contracting"
by the Office of Management and Budget (OMB). Other sources include the Defense
Logistics Studies Information Exchange (¥.S. Army Logistics Management Center,
Fort Lee, Virginia 23801), the Defense Technical Information Center, and the
Federal Software Exchange Center. In addition, NAVMAT has prepared and made
available the "Life Cycle Cost Guide for Major Wedpon Systems™ (AD A082273) and
the "Life Cycle Cost Guide for Equipment Analysis (AP A083845) along with a
computerized LCC methodology (AD A11562}) and user’'s guide (AD A115622) which can
be used in most applications of this handbook. WNAVMAT (MAT 01lF4) maintains and
supports LCC models as do the Naval Electronics Systems Command (NAVELEX, code
ELFX 82B) and the Naval Air Systems Command (NAVAIR, code AIR 524). Chief of
Naval Operations (CNO, code OP 112C) has déveldped and made available the HARDMAN
LCC model. More information on LCC models c¢dn be found in paragraph 5.6.2.

4.7 Cost control techniques. The most important task of LCC management is to
support the cost control function. Previcus paragraphs discussed in-house
aspects of controlling costs. The development and production contractors,
however, are responsible for the largest part of the acquisition cost, and the
acquisition manager has a corresponding need to control them. Generally, the
following three techniques are available for this purpose: DTC, reliability
improvement warranty (RIW), and LCC procurement. DTC (also called design-to-life-
cycle-cost) is a management technique for controlling LCC via the early quantifi-
cation and tracking of cost objectives atid goals during the development process.
Compared to life cycle costing as an estimating techaique, DTC is more of a

cost control approach. Fundamentally intended to be a LCC related discipline,
DTC has up until recently primarily been used to¢o control production cost.

That is, its application as a managerial control technique has focused on the
investment cost with emphasis on design-to-unit production cost. A more detailed
discussion of each cost control technique follows. Guidance relative to the
applicability and implementation is also referenced.

4.7.1 DTC, Life cycle costing and PIC are complementary management strategies
to control and reduce the cost of Navy acquisitions. DoD Directive 4245.3
covers the implementation of DTG. In PEC, cost objectives and goals are estab-
lished early in the R&D phase of the life cycle for measurable cost drivers such
as the average unit production cost or for measurable cost driving parameters
such as reliability and maintainability or £for potrtions of the 0&S cost such as
manpower, support equipment, and spares. Life cyc¢le costing considers LCC in
decisions associated with developing, procuring, maintaining, modifying or
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replacing a system or equipment. As such, life cycle costing can be used in
assessing most decisions, including the establishment and adjustment of DTC
objectives and goals. Alternatively, DTC is a technique for minimizing LCC by
realistically constraining the recurring portion of the production cost, and also
to help control the future 0&S cost by establishing objectives and goals which
can be monitored during test and evaluation. The principles of DTC include
provisions for tradeoffs between performance and cost to help keep the acquisi-
tion within its cost goals. In general, DTC is implemented by establishing a top
level or system wide cost objective or goal. This goal is based on estimates
derived from actual costs of prior systems or equipments. Once established, the
DTC goal is subdivided and delegated to designers who can be held accountable for
designing a product which is producible within the specific cost envelope. To
achieve this, the designers should identify significant cost drivers and determine
ways to control them. Cost estimators, reviewers, and production personnel can
asgist in the design efforts by identifying acceptable existing designs by
developing design options which can reduce production cost or by definitizing
cost reducing production techniques. During the early stages of layout and

i R P, 2 o - =
design, production cost estimates are made for each level of design. (Cost

estimating techniques described in paragraph 5.7 can be used for this purpose.)
Once derived, these estimates should be linked to design characteristics which
are clearly identified at each level of the product's design. Since these
estimates are merely a comparative baseline for evaluating DTC performance, a
method for collecting and reporting the unit production cost data should be
established before DTC can serve as an effective control technique. Management
should have the capability to ensure that the production related cost thresholds
are not breached without commensurate reductions in LCC or without major mission
or acquisition structure changes. (The application of the DTC concept together
with guidance is further provided in the "Joint Design to Cost Guide' NAVMAT
P5242). Since the DTC implementation described above can significantly influence
the 0&S cost incurred during the deployment portion of the production & deploy-
ment phase, a more detailed description of DTC implementation is provided below.

4,7.1.1 DTC implementation. The puccessful implementation of DTC is normally
contractually dependent; that is, with some exceptions (like preliminary ship
design or early system feasibility studies which may be done in-house) the
contractor has the most significant role to play. The DTC criteria and standards
which are to be used throughout the acquisition process should be delineated in
the RFP which precedes each contractual effort. The RFP should stipulate the
recurring and nonrecurring components of the target unit production cost and any
0&S related DTC goals in constant year dollars (see paragraph 5.5.3). The
product which is to be covered by the DTC plan should be explicitly identified in
the RFP; a differentiation between GFE and contractor furnished equipment (CFE)
should also be made in the RFP., In addition to delineating the product to be
covered, the RFP should prioritize the required performance characteristics but
should allew the contractor enough flexibility to incorporate cost saving deaign

[ | - J-gppny I D ol - i H
features. Finally, the RFP should require that the contractor formally describe

the method by which DTC will be implemented, including the techniques to be used
to evaluate design options or design changes from a DTC point of view. When
responses to the RFP have been received, acquisition management personnel should
ensure that the source selection process appraises the contractor's ability to
meet the DTC goals and evaluates the contractor's method for conducting the
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performance and cost tradeoffa. Specifically, the source selection process
should evaluate how the contractor will establish the production and 0&S cost
goals, how these goals are allocated to désign téams and subcontractors, and how
the performance of these organmzatxohal entities will be evaluated relative to
the cost goals. The fundamental purpose of this effort is to ensure that the
contractor's approach to DTC is weaningful and measurable. From a contractual
provisions standpoint, one should conﬁi&&f Eﬁch tﬁings as tradeoffs, subcontrac-
tors, and incentives., The contract should pu.Lpu;,au: the pféfﬁgiu.xvt:u granted to
the contractor for tradeoff decisions. Methods for facilitating this objective
include the creation of a performance priority guide by the government and the
formalized requirement for the contractor to demonstrate the full cost effect of
design changes. Furthermore, the acquisition office should ensure that the
contractor passes along DTC goals to the aubcontractors, where reasonable, thereby
reducing the risk of undue subcontractor influence upon the prime contractor.
Finally, incentives are an extremely effective device for motivating contractor
DTC performance, particularly when there is- little or no competition. To be
effective, however, DTC incentives should be nneclﬁlc g0 that both parties

understand what the incentives are and how ahey will be applied. The enactment
of a clear and concise contractual documesnt does not, in and of itself, guarantee
the successful implementation of a PEC plan, DTC management is essential. The
following recommendations are inteﬂ&e& to assist acquisition managers in effec-

a1 using P 3

Cively us Lng DTC as a LCC control device:
a. Minimize changes to the DEC plan.

b. When required, make changes to the DIC plan as early in
the life cycle as possible.

c. When changes are proposed, rapid decisions regarding these proposals
is essential to ensure suboptimal DPTC decisions are minimized.

d. Concentrate management atténtion on cost drivers.

e. Examine the contractor’s PTIC technique, the contractor's internal
communication network C th formal and informal), and the costing

u.. ) . BN 3

a

______ - - P P ng -3

tools the contractor makes available to ucu;gneru (includi ing ree
mechanisms).

| .
DACK

4.7.2. RIW. A RIW is fundamentally & fixed price contractual prov1310n which
establishes incentives for field rel;ablllty and maintainability improvements
whereby the contractor is committed to repair specified equipment failures for
fielded systems or equipment during a specified warranty period. The intent of
this control mechanism is to economicaily motivate the contractors to design and
produce products with low field failure rates, decreased isolation time, and
decreased module replacement time, thersby increasing the operational availability
as well as reducing the cost of operatiomal agpport. The use of RIWs to increase
contractor responsibility for fielded products increases the probability that the
contractor will use failure feedback techniques to initiate design improvements.
However, it should be recognized that such inprovement will take place only as

'|nn|.‘r as the contractor nﬂ‘!‘f‘ﬂ“l\fﬁﬂ e to ba nr\nnnfrnr-a'l'lw beneficial. A prereauigite
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to the use of a RIW contract as a pgactical LCC control technique is the ability
of both contractual parties to identify the realistic potential for reliability
and maintainability improvements vis—a-vies the estimated support coats. For this
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ability to evaluate and compare all associated costs should exist. The cost of a
warranty option should be compared with the relevant cost of organic (in-house)
support. Such a comparison is not only useful in evaluating the efficiency of a
RIW but, once selected, can be used in negotiating the finsal price of the con-
tract. The desirability of using a RIW contract is understood better when its
three major characteristics are considered:

. to be achievable at the time a firm fixed priced proposal is solicited, the

a. The contract covers an extended period of time to ensure that the con-
tractor has long term interest in the acquisition effort and that
failure feedback from the operational environment can influence the

design changes.

b. The bidding and award of & firm fixed price RIW contractual commitment
is implemented with the contractual effort for production. Risk and
benefit is equitably apportioned between the contractor and the govern-—

mean time between failures (MTBF) guarantee is
1 the RTIW

iF as INAWY e

c. The contractor assumes complete responsibility for the type and extent
of repairs agreed to between the contractor and the government for a
stipulated period of time. The government does not usually create
redundant organic repair capability during the warranty peried but
imposes serial number inventory control procedures to ensure that
contractual commitments are met. The contractor usually implements,
at no cost to the government, ECPs which reduce the maintenance costs,
provided the cost of incorporating ECPs into the product design is leas
than the maintenance cost savings. Note that the government pays for
maintenance not covered by the RIW.

4,7.2.1 RIW implementation., Contractually, a RIW is implemented via a firm
fixed price contract. While competition is desired, it is not a prerequisite

for engaging in a RIW contractual effort, It is necessary, however, for the
product to have advanced beyond the paper design stage before a RFP is solicited.
Furthermore, a somewhat predictable operational environment as well as some
preliminary product testing increase the practicality of using a RIW contract

as a control device, because this will afford a better understanding of the
reliability and maintainability characteristics of the product. The use of RIW
as a LCC control mechanism is limited to the production & deployment phase of the
acquisition cycle. Despite this fact, the acquisition phase prior to the produc-
tion & deployment phase is integral to the RIW process due to its preparatory
focus. Therefore, RIW as a control technique is a two step process.

a. Step one occurs in the concept exploration, demonstration & validation,
and full scele development phases of the acquisition, During the

. . . P
concept exploration phase, background studies exploring reliasbilit

maintainability options of a product relative to its anticipated LCC can
be conducted., A portion of these studies should consider RIW as a
potential mechanism for achieving the stated goals and for reducing LCC.
The demonstration & validation phase is concerned with further definition
of the product being acquired. At this point, the possibility of using a
. RIW during production can affect the design characteristica. Consequently,

and
-y

o

the product developer should be made to understand the extent to which
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RIW may be used in the production efforts. ‘During the full scale
development phase, the product dgalgn,Ls modified and refined to a

preproduction quality. RIW propdsals xeaeivéé from the prosgpective

contractors should reflect all product revisions to facilitate the RIW
evaluation and usage decisions. Spee;f$cally; ‘the following evolutions
should take place during this phase: the development of final RIW
provisions, the incorporation of RIW provisions in the production

RFP, the proposal review, the RIW decisicn, and the RIW negotiation.

b. Step two occurs in the production & deployment phase, that portion of
the acquisition which RIW can serve as a life cycle control mechanism.
RIW tasks administered during this phase include: the development of RIW
management procedures (ipcluding false removal determination and disposi-
tion), the review of the contractor's RIW data plan, the coordination of
contract administration functions, the ECP processing, the review of
contractor RIW facilities, the technical data review, and the development

of user data transmittal methods. The 045 portion of & RIW effort begins

with the inital deployment of operac1ona1 units and terminates upon the
expiration of the warranty period. Specific aqquxs;txon management tasks
include: monitoring the melemenaatxoné mgnxnorxng the RIW logistics
flow, contract administration, the ECP treview, the post-RIW support
study, and the post-RIW support negotiations.

4.7.2.2 RIW summary. A final word at this point is necessary about the practical
aspects of the implementation of RIW as a control mechanism. As indicated
earlier, the contractor is made to be con;:aetualiy responsible for providing the
depot level repair services for a fixed ogegatlng time, calendar time, or a
combination thereof. As a result, the Navy's initial quantities of spares,
manuals, training equipment, and test equipment is reduced from what it might
otherwise be, The Navy s risk of increased cost, precipitated by design changes,

is reduced by postponing the procurement of inital spare parts until the transi-

tion has occurred Finally, if a MIBF guarantee is incorporated into the RIW
contract, the contractor bears the burden of correcting the MTBF deficiencies.
For an expanded consideration of RIW, information may be obtained from textbooks
and papers on logistics, reliability, and LCC. Other RIW information may

be obtained from the Defense Logistics Studies Information Exchange and the
Defense Technical Information Center.

4.7.3 LCC procurement. An effective way to manage total system or equipment
cost is to use LCC or segments of it in procurements. LCC considerations when
translated into contractual provisions and applied to source selection, pre-award
testing, acceptance criteria, incentives, and design tradeoff studies strengthen
management's control of the magnitude and distribution of the system's or equip-
ment's annual draw upon the Navy's resources and enhance management's ability to
reduce the eventual overall cost to the governmént. (It should be noted that LCC
contractual provisions can be used to advantage in both non-competitive and
competitive procurements,) The effective use of LCC in procurements requires the
planning, coordination, and execution of many complex activities. The LCC plan
(see paragraph 4.5) should cover all aspects of LCC involvement in the procure-
ment process. LCC procurement pu:mu.ﬁg ‘#hould D:Ein ear:.y in the contractual
effort when the most advantageous procureémént sbrategies can be adopted. Impor-

tant points to address include the preparation of the atatement of work, the
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proposal instructions, the evaluation criteria, the evaluation process, data
responsibility, interfaces with other related areas, and documentation. Typical
documentation requirements for an RFP concern input data values and sources,
methodology, ADP materials, status reports, analysis reports, and change tracking
and justification, (Care must be taken to constrain the competing bidders such
that the LCC results are comparable without restricting their freedom to propose
innovative designs.) A LCC procurement is a control method intended to stimulate
long term contractor interest in an acquisition effort., The contractor is
motivated to assume a higher risk in return for an opportunity to derive an
economic benefit by either meeting or exceeding the contractually mandated goals
or targets. Generally, a LCC procurement is appropriate whenever significant 0&S
cost savings can be achieved., For this to be a realistic option, the product's
design and operational environment should be known or predictable. The implemen-—
tation of a LCC procurement begins with the selection of a LCC procurement
technique and the formulation of a specific approach. Solicitation packages are
prepared and responses evaluated for suitability. Once a contractor is selected
and begins work, the Navy asaumes complete responsibility for tracking and

[ S S - A ol [N g Th o ¥
monitoring the LLC performance. There are three basic LCC procurement technigues

which can be used, either independently or together. First, the source selection
criteria can be used as a LCC control device. Another is the explicit incorpora-
tion of LCC incentives within the contract. Finally, the acquisition office can
ensure that precise contractor LCC guarantees are included in the terms of the
contract.

4.7.3.1 Source selection. LCC as a source selection factor motivates the

bidder to address LCC during preparation of the offer. The first LCC procurement
technique, that of using source selection criteria, can use the lowest LCC
proposed as a factor in the contract award decision. However, as an alternative,
one can consider the amount and level of understanding of the LCC requirements
that the bidder demonstrates, by virtue of the planned effort as described in the
proposal, (The point here is that the best contractor may not be the one that
proposes or estimates the least LCC. It may be the one that more thoroughly
demonstrates an understanding of the discipline, its uses, and its limitations.
For example, important criteria other than cost could be the use and understanding
of LCC techniques, the credibility of inputs, consistency with the rest of the
proposal, the application of LCC in the acquisition management process, and the
planned use of LCC in the design process,) Naturally, it presumes that the
minimum performance and the contractual requirements stipulated in the RFP are
accommodated. For the RFP responses to facilitate an effective source selection,
the following items should be clarified in the RFP: (It should be mutually
understood by both the government and the offeror that these factors would serve
as the minimum basis upon which the contract award would be determined. DoD
Directive 4105.62 and NAVMATINST 4200.49 discuss the source selection process.)

4.7.3.1.1 Cost element structure. The cost element structure used in source

...... . Al amant abwiiatiie

Btuecr.:.on is numaj.l.y an uuﬂpl.al.l..un UL the ul.qux.r.u.l.l.uu cost element structure
(see paragraph 5.4). Its purpose is to provide the SSEB part of the information
necessary to determine which bidder is more likely to be successful in achieving
the least LCC. The stage of product development influences the approach teo
preparing a source selection coat element structure. In the early phases of the
acquisition when competing designs may be quite different and critical input
data may be questionable, the bidder's approach to LCC and the bidder's demon-
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stration of an understanding of how LCC is to be implemented may be better
indications of the best prop- -} than the L(QC estimate itself. Later on when the
design has stabilized and the input data is more credible, the emphasis may

shift to the bidder's LCC estimate. In any cage; when actual LCC estimates are
to be used as one of the selection criteria, theé cost elements chosen should be
measurable, relevant, and significant. - (This means that cost elements which may
become subjects of misunderstanding and controversy should be avoided). When

3 l -
emphasis is on LCC eriteria other than the bidder's LCC estimate, the bidder

should be allowed more freedom in developing the cost element structure, In this
casé, the government may define a genetal cost element structure (which is the
same for all bidders) down to a certain level of detail below which each bidder
may introduce unique cost elements. In such a way comparability is maintained
while each bidder is allowed to prepare a cost element structure reflecting a
unique design approach. A greater level of effort in proposal preparation and
evaluation by the acquisition management office is neceassary when the bidder's
LCC estimate is used as a selection criterion. Credibility and validation become
important issues when this approach is taken. Xt may become necessary to include
RIWs, guarantees, incentives, or penalties along with the proposed LCC estimate
to curb bidder optimism. In other worda, if a contract award is based partly on
a proposed LCC, it is normally expected that the selected contractor will either
have to demonstrate performance through formal testing of key parameters (e.g.

reliability demonstrations) or be held reapsnsable for perfcrmance (e.g. contrac-

tual penalties and guarantees). Either way, using the bidder's LCC estimate as a
selection criterion does not usually facilitate the source selection process and
should be avoided where a fair selection could be made on a combination of other
criteria as discussed in paragraph 4.7.3.1 above. 1f the bidder's LCC estimate
is used as a selection criteriom, it is recommended that the LCC be expressed as
a high and low variant rather than a point estimate.

4,7.3.1.2 LCC model. The LCC model used for meking LCC estimates should

be compatible with the LCC element definitions and with the stipulated data
requirements, It should be defined in & clear, concige manner and should delin-
eate the known cost driver elements (see paragraphs 5.6.2 and 5.6.3). The LCC
model calculations could be done in~house by requiring the bidders to submit the
necessary data, or the acquxsltlon oEEl@e GO 1& gupply the LCC model to each

hidder wi th the covernment datsas i
ernment

TaluaTa e mUY

ﬂ.

4.7.3.1.3 Data. The contractor's data should be capable of being independently
validated by the Navy. Government supplied data should be as specific as possible
to the particular acquisition effort. Tt shouwld include the cost estimating
factors common to all competing designs {(e.g. fuel costs, personnel costs,
production quantity, and delivery schedule).

4.7.3.1.4 Ground rules. Instructions, information, and ground rules pertinent
to the source selection should be succinct but should provide the bidder with as
much information as possible. Data provided by the government should include:
the planned operational and support scemario; the quantities to be acquired; the
deployment schedule; the desired acquisition schedule; the assumed attrition
rates; the constraints imposed upon testing requirements and schedules or upon
the maintenance and supply policies; the LCG model to be used; the rules for

22



Downloaded from http://www.everyspec.com

MIL-HDBK-259 (NAVY)
1 April 1983

applying the LCC model (including a delineation of the offeror's autonomy
regarding model modification); the format, the timing, and the use of government

supplied background data; the formats to be used for the LCC proposal; and the
assumptions and contraints pertaining to interfacing areas {e.g. reliability).

4.7.3.1.5 Proposal evaluation. The evaluation of proposals can be based upon
testing, sensitivity analyses, correlation analyses with previous test results,
independent cost estimates, and plausibility and consistency checks. While it is
not necessary to articulate the details of an evaluation process, the consistency
among proposals can be enhanced if the offerors are made aware of the general
approach to be used in evaluating the proposals. Using LCC in the following
provisions as well as in the source selection will further motivate the contractor
to propose low LCC designs.

4.7.3.2 Incentives, Incentive provisions motivate the selected bidder to
deliver a product with lower LCC. These provisions are included to obtain a
commitment from the contractor to reduce LCC by either achieving or exceeding

the proposed cost gu&;u. The commitment is derived through the contractual

imposition of economic influences. There are two general categories of economic
LCC motivators: incentive fee contracts and award fee contracts.

4.7.3.2.1 Incentive fee. An incentive fee contract can be structured so that
contractor experiences economic gain or loss based upon contractually imposed L
performance criteria. Procedurally, the Navy and the contractor negotiate the
economic targets and agree to the methods to be used to evaluate the contractor's
LCC performance. The resulting contract stipulates the LCC goale and delineates

a variable price adjustment formula. Subsequent to initiation, periodic estimates
of LCC are applled to the formula to determine the magnitude of the contractor's
economic gain or loss.

a
cC

4.7.3.2.2 Award fee. An award fee contract is an economic motivator which can

SWE8EC ~=e : - )
be used in acquisition efforts where the evalustion criteria for measuring LCC

performance cannot be explicitly stipulated in a contract. In this case, a fixed
amount of money is set aside to reward the contractor for outstanding performance.
These funds should be substantial enough to stimulate LCC reduction initiatives
by the contractor. The decision to reward the contractor for such initiative,

as well as the amount to be paid, is made unilaterally by the Navy based upon a
subjective, though presumedly well structured and well documented, appraisal of
the contractor's performance. The award or non-award decision, like most award
fee provisiona, is normally nonappealable. While the magnitude of the award and
the criteria for making it should be made known to the contractor ahead of time,
the leverage afforded the Navy to motivate the contractor as to LCC performance
is significant and very real.

4,7.3.2.3 Summary. There is no simple answer to how much fee is sufficient to
incent1vize. Obviously each situation is unique. The key point is that the
cquisition manager should consider the use of contract incentives and seek

speclallzed asgiatance in determining the most effective type and level of
funding.

- e .

4.7.3.3 LCC guarantee. A LCC guarantee differs from LCC
contractor i8 contractually committed to meeting a specif
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there is at present little experience with this type of contractual approach, it
is based on the contractor not being rewarded for exceeding a certain threshold
but, instead, being responsible for taking whatever steps are required to meet
the established LCC value. The contractor assumes complete financial responsibi-
lity for making any modification needed to ensure that LCC commitments are met.
The contract is the forum through which the required LEC values are stipulated.
Furthermore, the contract formalizes the exteat of the contractor’s liability if
the required LCC values are not achieved. The Navy is responsible for evaluating
the LCC performance and, if necessary, for enforcing the correction of deficiency
clauses. In theory at least, LCC guarantees can be used with the incentive
features addressed earlier.

4,7.3.4 Cost control techniques gummary. Regardless of which LCC procurement
technique is ultimately chosen, the measurement of comtractor performance is
basic to the successful implementation of them all, Reliability and maintain-
ability demonstrations, cost audits, and logistics studies are all practical
measurement methods but, whenever it can be accommodated, the testing of the
actual product is one of the more accurate techniques, Generally, life cycle
costs are extrapolated for the entire scquisition effort based upon the perfor-
mance of cost controlling product parameters evaluated during sample testing.
Actual costs experienced during sample testing are not used unless there is a
high correlation to the entire acquisition effort. The factors which can signi-
ficantly influence the LCC derived in sech a manner include: the method chosen
for sample selection, the state of product evolution, the volume and magnitude of
ECPs, the length and the extent of testing, the type of failures experienced, and
the method of testing and reporting selected. Irrespective of the cost control
technique used, many factors should be considered in the implementation effort.
Whether the effort is being done by the contractor, by the government, or by
both, it is imperative that all LCC terms be adequately defined. Also, the
contractor responsibilities as well as the government responsibilities relative
to the acquisition's LCC should be formally specified in the contractual documents.
The realities of a dynamic environment dictate that, where contractors are involved,
the contract should make allowances for inflation, delivery schedule changes, and
modification of production quantities or rates. Finally, the contractual envi-
ronment should be flexible enough to accommodate the modifications in technical
requirements which either reduce the total cost or respond to changes in the
operaticnal need,

4.7.4 Contracting recommendations. Prior paragraphs have dealt with contractual
arrangements for controlling LCC. Whether used separately or together, DTC, RIW,
and LCC procurement (i.e. source selection criteria, inceative and award fee LCC
motivators, and LCC guarantees) provide a graduated means of controlling the
contractor throughout the acquisition process. LCC criteria should be formally
incorporated into the contractual agreements as early in the acquisition as
possible. This is consistent with previous: statements regarding the use of LCC
as a design criteria. The commitment of both contractual parties to such &
requirement during the early design stages of an acquisition effort offers the
best opportunity for both parties to reduce their respective financial risk.

The effective communication of contractual desires and requirements between the
contractual parties during the pre-award evolutions can avoid inefficiencies,
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If the Navy provides a complete explanation of its LCC control provisions and the
potentisl contractors ensure that their respective organizations understand the
intent of these contractual requirements, it is posasible to incentivize product
improvement without precipitating cost growth., While details relevant to the
control devices should be explicit, the contractor should be granted as much
design autonomy as possible. Contractual specifications should be results, not
means, oriented. A consideration should exist for the government specifications
to be tailored whenever there is an opportunity for either contractual party to
be innovative in the interest of lowering the LCC.

25



Downloaded from http://www.everyspec.com

MIL-HDBK-25% (NAVY)
1 April 1983

5. ' LCC METHODOLOGY

I

5.1 General. One of the major cbjectiVes of the LCC management effort is to
develop and implement an acquisition sensitive LCU methodology. LCC analysis is
used to produce cost estimates for evaluat¥ng alternatives on a life cycle basis.
This is a type of analysls which, accox”ing EQ‘EEE’"DdD Economic Analysis Handbook"
serves as "a conceptual framework for syscemammcaxzy investigating problems of
choice." As such, it is a process which is éx¥plicitly governed by the procedures
delineated in DoD Instruction 7041.3 entitled "Economic Analysis and Program
Evaluation for Resource Management'" (as implemented by SECNAVINST 7000.14 series),
SECNAVINST 7000.14 establishes the framework for applying economic analysis in
Navy programs and projects. LCC analysis should be used with other decision
making tools (e.g. cost-effectiveness analysis, benefit-cost analysis, systems
effectiveness analysis, and decision-risk anslysis), taking advantage of the
interrelationship of these analytical techniques.

5.2 Methodology application. LCC estimating should begin as early in the
acquisition process as possible to facilitate the control of the entire acqusition
cost. Its successful implementation requires a commitment from management to
ensure that LCC is included along with the schedule, performance, and short term
costs as a major factor in any decision making process. This can only be achieved
if the cost targets for the acquisition effort are established using LCC as a
primary planning parameter.

5.2.1 Planning. The use of LCC as a major decision variable means that the

cost targets be realistically organized and scheduled within a comprehensive plan
of action (see paragraph 4.5). A wide range of functional disciplines is needed
to develop a plan which ensurea that cost targetd can be achieved. Consequently,
it is recommended that a team of individuals from various functional backgrounds
be used to develop an integrated LCC mansgement plan which delineates the resource
requirements and the performance evalﬁatlon ¢riteria. To ensure that the plan is
objective and addresses the specific acquisition effort in a comprehensive
fashion, it is recommended that the integrated management team include expertise
in the following disciplines' cost estimating and analysis, production processes,
LUBLBL-LC support, Gpéfaclons, manpover, gystem ung;neerlng, test and E'v'ﬁl‘uat‘iﬁﬁ,
reliability and maintainability, and ADP and modeling.

5.2.2 Implementation. After the objectives and requirements have been incor-
porated into a plan of action, implementation should occur in & timely and
effective manner. To this end, review, evaluation, feedback, and management
control processes should be activated. As the acquisition effort progresses
through its various stages, an assessment of the LCC estimates relative to the
planning targets can be made. When significant variances occur, resource
allocation is examined and, when required, corrective action is undertaken.
Corrective action can take the form of design changes, resource reallocation,
target revision, product modification, or 0&S policy changes.

3 Incremental and negl%ngle costs, Life cycle costing can serve as an

. _
cal tool for evaluating investment nyugtuu,uu,u:uo Its use is often

*a
ally limited to the evaluation of alternative designs, production methodo-—
8
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as being approximately equal for each alternative {i.e. nonincremental in nature)
can be considered irrelevant and can be omitted initially from the comparative
analyses. Furthermore, negligible costs, or those costs for which the uncertainty
of the estimates exceeds the difference in cost among alternatives (particularly
those which are difficult to estimate or allocate) can be initially ignored. The
resulting estimates can be used to help select among investment alternatives.

Once a particular glternative is selected, its total cost can then be estimated;
that is, the common costs and costs initially excluded due to uncertainty are

33

added.

5.2.4 Summary. Thus, LCC estimating is a tool for assessing the total resource
requirements. As such it can become a valuable input to the decision process for
allocating or reallocating resources to maximize utility, Given the constraints
every acquisition office experiences, it is ultimately management's ability to
judge the relative importance of LCC with other equally important considerations
that determine the development characteristics of the acquired equipment or
system. The value of life cycle costing as a management technique, as well as
the succeag of its implementation, is entirely dependent upon management's

commitment to it.

5.3 The life cycle and relevant costs., It should be kept in mind that in

any LCC analysis, interest centers principally on future costs regardless of
whether or not they are under the acquisition manager's control. Costs that have
been previously incurred or committed are often not relevant to acquisition
decisions, However, information on such sunk costs can be useful for comparision
or reference purposes. A basic rule to follow when deciding which costs are
relevant to the analysis at hand is to address those elements which may change

as a result of introducing the proposed product. Since DoD Directive 5000.1
requires that the magnitude and adequacy of acquisition resources be addressed at
every milestone, the types of costs delineated in SECNAVINST 7000.14 should be
addressed to some extent throughout a program's or project's life. Accordingly,
the following paragraphs correlate each of these types of costs to the product's
life cycle. Although the types of costs cited are not intended to be inclusive,
the acquisition manager can use the following paragraphs to list the major cost
drivers (i.e. significant costs that can be influenced by planning and design
decisions) applicable to that acquisition. When cost elements are tracked
according to funding type or budget appropriation category as is common in many
LCC management efforts, the analyst should refer to the "DoD Budget Guidance
Manual" and DoD Instruction 7000.2 for assistance. As an aside, it should be
noted that not all products have the same proportions in terms of the relative
dollar amounts for each phase of their life cycle. For example, for certain
products (like mines, torpedoes, missiles, and satellites), the cost for the 0&S
phase of the life cycle may be far overshadowed by the investment cost., For
other products (like aircraft, avionics, and shipboard systems) the reverse
relationship may be true. The point to be made is that the question of cost

ralavancvu
relevancy

+
1B N
F -

5.3.1 R&D costs. All of the expenses incurred during the concept exploration,
demonstration & validation, and full scale development phases of the acquisition
which result in the engineering drawings, specifications, and other documents
necessary to enter the investment phase of the life cycle are classified as R&D
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costs. Research (6.1 appropriation) costs are normally committed prior to
acquisition initiation are considered sunk costs and .are not relevant costs for
life cycle costing purposes, Relevant cosgts per. SEGNAVINST 7000.14 and DoD
Instruction 5000.33 include expenditures ma&e by the government or the contractor
for:

a, coste of WBS elements of syscem/equipmen;, system/project management,
test and evaluation, training, peculiar support equipment, data,
operational/site activation, and industrial facilities (system/project
management should be included as a subset of the element system/equipment)

b. other costs as applicable (e.g. specialized equipment, instrumentation,
and test facilities required to support bhe R&P contractor or govern-
ment installation)

While the above list may not be complete, it is meant to illustrate the types of
constituents of R&D cost from a LCC standpoint. ¢

5.3.2 Investment costs. Investment costs are @swally incurred during the
production & deployment phase. While some investment expenditures can occur
during the latter part of the full scale develop énﬁ phase as well as 4 '~‘ng the
early part of the 0&S phase, the investment phagse is normally synonomous with
production & deployment. Dollars benefits for offsets to the investment cost
such as residual value and FMS benefits should not be included with investment
costs, since this would distort the LCG analysis. This type of benefit should be
considered separately. Residual value of general purpose real property should be
determined in accordance with OMB Circular A-104. Other costs, per SECNAVINST
7000.14 and DoD Instruction 5000.33, are:

a. costs of WBS elements of aystem/equipment, system/project management,
test and evaluation, training, peculiar support equipment, data,
operational/site activation, initial sparee and repair parts, common
support equipment, and industrial facilities (system/project management
should be included as a subset of the element system/equipment)

b. other costs as applicable (e.g. engineering. changes, warranties, first
destination transportation, and introducing unlque repairables into the
federal supply inventory)

Costs incurred or committed at the time of the analysis are sunk costs and should
not be included when alternatives are compared. However, the imputed value of
existing assets to be employed for the acquisition are considered investment
costs, This means that if these on hand assets are im use or have an alternative
planned use in connection with some other acquisition or operational system or
equipment, or are intended for sale, or if their use would result in a cash
outlay for some other acquisition which would otherwise not occur, they should be
included at their fair market value (as measured by market price, replacement,
scrap, resale value, or alternative use).

5.3.3 0&S costs. 0&S costs can be the La:gést-cémpongnﬁ of LCC. All such costs

are normally incurred during the 0&S phase of the life cycle and consist of
personnel, material, and overhead costs used in operating a system or equipment
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or in providing the services required to support it. O0&S coste per SECNAVINST
7000.14 and CAIG 0&5 cost guidance (e.g. AD AD85854) include expenditures
such as:
a. personnel costs (including officer, enlisted, civilian, and temporary
additional duty pay)

bh. O0&S consumables (including energy consumption, material, and training
expendable stores)

c. direct depot maintenance (including overhaul and repair of common and
peculiar equipments and components)

d. sustaining investment (including common and peculiar replenishment
spares and equipment, modifications, and software upkeep, and modifica-
tions for reliability, maintainability, and safety)

e. other direct costs not included above (e.g. system and inventory manage-
ment, depot technical support, second destination transportation,
calibration, supply system management, yearly federal stock number
maintenance for unique repairables, etc.)

f. indirect 0&S costs (including the costs of other relevant services,
support personnel, and non-investment items that are required during the
life of the system or equipment but are not directly relatable to a
particular product such as base support, medical, real property upkeep,
recruiting, initial training, and upgrade training in support of the
weapon system or equipment., Unless these cost elements are relevant to
or could be affected by the acquisition decision process, they may be
included via standard planning factors or billet cost models)

Although product specific estimates of 0&S costs are required by OMB Circular
A-109 as a part of the life cycle costing process, such estimates at early
milestones are at best mere orders of magnitude rather than accurate estimates.
Early 0&5S estimates made in either the concept exploration or the demonstration
& validation phases are highly sensitive to such assumptions as the number and
delivery sequence of units which will become operational and the operational
scenario planned for these units. Operational policies affect maintenance
polices, both of which are manpower dependent, While recent initiatives have
made manpower considerations a part of the design tradeoff decisions occurring
during the early phases of the acquisition, long term manpower policies which can
significantly affect 0&S cost are often established independently of the acquisition
process. Therefore, an assessment of the most reasonable and realistic manpower
estimates should be carefully made. Manpower estimates usually vary significantly
during the early phases of the acquisition, and care should be taken to ensure
that the latest assessment is used. Long term considerations not only of manpower
policies but also of fuel cost (which can be a driving cost in 0&§), operational
scenarios, etc. tend to change with time. Sensitivity analyses are often used to
assess the effect of these long term factors. Even after relative design
stability has been attained (i.,e. milestone 1I and production go-ahead) and 0&S
coat estimates seem to have achieved a relatively higher degree of confidence,
sensitivity to such external factors should be addressed. Furthermore, there are
. twa basic considerations for dealing with personnel costs. The first is whether
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to use manhours or manning levels. The @econd is whether to use billet costs or
pay and allowance. The choice depends upon the LCC objectives and requirements.
categories rather than on the hourly ¢ost, because reducing manhours doesn't
necessarily decrease cost even though the reduction may have other benefits (e.g.
increased readiness). On the other har” »” ~gs are done on a manhour
basis (e.g. LORA) and much of the avai w0 reported in terms of
manhours (e.g. maintenance manhours and contractor iapor rates). Personnel costs
should be treated as a step function, and c¢hanges in cost only come about through
increasing or decreasing the number of people or skill levels. Benefits from
manhour savings should be handled separately. Labor rates can be calculated on
the basis of pay and allowance or billet costs. Billet costs are higher than
personnel pay and allowance rates because a billet cost includes indirect costs
(e.g. recruitment costs and retirement benefits). For most analysis the billet
cost is the best choice, because normally the indirect costs do not change from
alternative to alternative. However, a detailed analysis may necessitate the

use of pay and allowance. This implies that the trelevant indirect costs are
considered elsewhere in the analysis. Singce billet cost lumps different appro-
priations together, funding visibility would require a break-out of the billet
cost into pay and allowance plus the various indirect costs.

5.3.4 Disposal costs. At the end of the life cycle the system or equipment is
phased out of the inventory. It may be sold or destroyed or used to support some
other function (e.g. Navy Reserve). Analyste usually assume that any disposal
cost is offset by salvage or resale value. This is a reasonable assumption in
many cases, but some products require a more detailed analysis, For example,
such items as nuclear products and dangerous chemicals could incur a large
disposal cost, and others such as aircraft could be expected to have a resale
value.

5.3.5 Excluded costs. Costs should not be excluded from the analysis on the
basis of funding source or management control. The Qffice of the Secretary of
Defense (0SD) has identified certain costs which may be excluded from the cost
element structure. These can be described generally as fixed costs. Relating
principally to the 0&S phase, these fixed costs include the pay, allowances, and
operating funds associated with the central (host) command functions. Excluded
costs tend to be invariant with the size and mix of the deployed forces. For
example, such non-Navy costs as family housing and Navy veterans benefits are
normally excluded. Sunk costs pertaining to the system or equipment may not be
relevant to acquisition decisions. Excluded costs should be examined by the
analyst on a case by case basis. For example, an altimeter in an aircraft does
not incur operator costs whereas a sonar system aboard a submarine normally does.
Displaying zero value cost elements in the cost element structure is a useful way
to identify costs judged as negligible but pertinent enough to have 'been evaluated
by the analyst. OSD has prepared a more thorough consideration of which costs to
include and which cost to exclude in such guidance material as the "Aircraft
Operating and Support Cost Development Guide" (AD A085854).

5.4 Cost element structure. This handbook recognizes that differences among

programs and projects (shipboard electronics, avionics, missiles, mines, etc.)
and among functions within acquisition offices {budgeting, milestone reviews,

source selections, logistics tradeoffs, and design tradeoffs) call for
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flexibility in developing the cost element structure. Considering these
differences, it is difficult to produce a single cost structure for all LCC
applications. For example, if the LCC plan called for LCC information to support
the PPBS, the cost elements may be structured to budgeting and accounting
criteria. If the design function were to be served, a structure composed of cost
elements related to product characteristics such as weight or reliability would
be necessary to investigate the cost impact of alternative designs. Moreover,
there may be a requirement such as a CAIG review. In such cases, reference to
appropriate directives, instructions, and organizational guidance establishes the
rules for the cost element structure. The general framework of the cost element
structure should not change, Rather, within the framework, the cost element
structure should be expanded to levels of detail to meet the requirements of the
various LCC applications as the acquisition advances through its phases., Thus,
consistency can be maintained while allowing visibility and flexibility for

the various LCC applications. To sum up, a cost element structure may be imposed
as a requirement, or it may be developed by the analyst for a specific purpose.
The recommended general framework of the cost element structure would have
acquisition costs consistent with MIL-STD-881, and 0&S costs according to CAIG
guidance. OSD is preparing guidance embodied in the form of a generic cost
structure which may be issued as a DoD cost development guide. Until this is
available, MIL-STD-881, DoD Directive 5000.4, NAVMAT P5241, and AD A085854 (0SD
Aircraft 0&5 Cost Development Guide) may be used in developing cost element
structures., Figure 4 illustrates a sample cost element structure, tabulating
costeé by cognizant office and funding typa. {(Note that computer round off
procedures cause the individual values to be independent of their totals.)

5.5. Temporal dimension of cost. It is widely recognized that costs occur in a
particular pattern over the life cycle. For some purposes, the shape of the
pattern is unimportant -- only its subtotals and total matter. For other pur-
poses, i.e. discounting and cost escalation, the shape is crucial. At some point

in the acquisition process, it will generally be necessary (see DoD Instruction
5000.2) to construct a time~phaging of estimated costs, (DEE&lled digscugsions of

AT e wad N AL RS SNgs Ve TSR ANSLITE VS ESs

price escalation and de—eacalatLOn can be found in SECNAVINST 7000.14 as well as
in the "Economic Analysis Handbook" NAVFAC P-442.),

5.5.1 Discounting. In economic analyses, the timing of cash flows and the time
value of money can significantly influence the evaluation and selection process
applicable to mutually exclusive investment decisions. Discounting is an
analytic device which recognizes the significance of these factors in determining
the present value of future cash flows.

5.5.1.1 Discount rate. Integral to the discounting process is the selection of a
discount rate which implicitly reflects the influence of opportunity cost upon
the value of fiscal resources. Opportunity cost is the fundamental component of
any discount rate. It reflects the alternative benefit which can be derived

from an investment opportunity other than the one being considered. The discount
rate used within DoD is mandated by the OMB Circular A-94 and DoD Instruction
7041.3 "Economic Analyais Program Fvaluation for Resource Management." This
mandated rate excludes risk factors and links the government's discount rate

to private sector rates of return. Although DoD Instruction 704).3 mandates the
use of a 10% midyear discount rate, it also gives the analyst the option to use
other discount rates. Presuming that the funds would not be diverted from the
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private sector unless the acquisition being considered was at least as productive
as the average private sector alternatives, the OMB Circular A-94 discount rate
represents an estimate of the average private sector rate of return before raxes
and after inflation.

5.5.1.2 Summary. Discounting in theory can serve as an effective device for
determining the cash flow scenario which achieves the lowest LCC. Once the
optimum timing of fiscal resource requirements has been determined, the undis-
counted value of these requirements can be used as one of a number of inputs to
budget estimating evolutions. The reader should be aware of the controversial
nature of the subject of discounting and that historically within DoD there has
been no unanimously agreed-to constituents of the discount rate, nor the rate to
be used under a given set of circumatances. One significant reason for this is
that within DoD much of the emphasis in cost analysis has been the determination
of estimated fiscal requirements for alternatives, given a specific time-phasing
of events. This time-phasing has included use of DoD approved inflation and
expenditure rates, but not a discount rate as such, Another factor is that its
use may tend to distort the procurement decisions in favor of deferral instead of
the, admittedly subjective, criteria for replacement now and improvement later.
In those cases where the discount rate may make a difference in the ranking of
alternatives, the question of the appropriate discount rate should be faced and
specialized assistance should be sought by the acquisition manager from the
financial community. In general, it is only reasonable to discount where alter-
natives have differing expenditure patterns. To get around using an absolute
discount rate, the analyst should determine which rate would change the ranking
of alternatives. Then, the appropriate discount rate is left to the decision

5.5.2 An illustration. The following serves as a simplified example of the
acquisition evaluation process described above including, in an elementary way,
the effect of discounting. Three types of investment opportunities exist

within this imaginary program: modify system A, develop new system B, or buy
existing system C. These are mutually exclusive investment alternatives. The
operational requirement, which could be supported by any one of the three alter-
natives, is anticipated to be valid for the next thirty years, the time period of

the analysis. The following scenario applies:

a, Existing weapon system A will be retired in 10 years unless modified to
extend its useful life. The current system costs $50 million per year
to operate and e_.port. Modification of the system will extend its
useful life by 20 years at a cost of $500 million. Modification costs
will be evenly distributed over the next two years and will not change
the annual 0&5 cost.

b. An alternative to modifying system A is the development and fielding of

replacement system B. Development and production costs will amount to

$800 million and will be evenly distributed over an 8 year period
beginning in two years. Beginning in the eleventh year, 0&S costs will
be $20 million per year. At the end of system B's 20 year life, it will
have a disposal cost of $40 million.

¢. Another alternative involves replacing system A with system C. System G
will be purchased off-the-shelf at an expenditure rate of $300 million
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per year for three years starting eight years from now. Once again,

0&S costs will be $20 million per year starting in the eleventh year. At
the end of system C's 20 year life, it will have a disposal cost of $60
million.

5.5.2.1 The analysis. On the sole basis of the undiscounted acquisition cost of
each alternative, the modification of system A appears to be the least costly
alternative. The modification effort requires anm expenditure of $500 million
compared to the acquisition price of $800 million and $900 million respectively.
When the acquisition cost, the 0&S costs, and the diaposal cost of each alterna-
tive are considered in a LCC context, system B appears to be the least costly
alternative. On an undiscounted basis, system B involves a cash outflow of $1740
million while systems A and C experience cash flows of $2000 million and $1860
million respectively. So far, the timing of cash flows and the time value of
money has not been considered. As was discussed in paragraph 5.5.1.1 the concept
of discounting is, at best, controversial and its use should be carefully assessed.
However, as an elementary way to demonstrate one possible effect of its use, it
is being included in the example. (A midyear discount rate of 10X will be used
in the following analysis to illustrate the significance of this factor.) To aid
in this analysis, the example has been prepared to depict how expenditures,
applicable to each alternative, are sequenced. The following example illustrates
how the timing of these expenditures affect the net present values of the three
alternatives and the investment decision procesa. Dollars are expressed in
millions. (Constant dollars have been used in the example for simplicity and to

. 8
mid fom s anma Y
[- P Py \_UI-UP OO =« J

1. Modify system A:

Net present value of $250 m
expended each year in yvears i and 2
on modification work . . . . « + « . . . .5655.2m

Net present value of $50 m
expended in years 1 through 30
for current and modified system
operation and support. . . . . + . « « . .5494.6m

Total net present value. . . . . « . = . . .$5949.8m
2. Develop system B:

Net present value of $100m
expended each year in years 3 through
T

10 to develop and produce ha

ey,

dwéare . . . .5462.6m

Net present value of $50m
expended in years 1 through 10 for
current system operation and support . . .$322.4m

Net present value of $20m

expended in years 11 through 30 for
new syatem operation and support . . . . . $68.9m
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Net present value of $540m
disposal cost in year 30 . . . . . . . . . $2.6;

Total new present value $856.3m
3. Procure system C:

Net present value of $300m
expended each year in years 8, 9, and 10
to procure hardware . . . . . . . . . . » $5401.7m

Net present value of $50m
expended in years 1 through 10 for
current system operation and support. . . $322.4m

Net present value of $20m
expended in years 11 through 30 for
new system operation and support. . . . . .$68.9m

0 . v v v v v v o+ 283.6m

Total net present value . . . . . e« .. .579.6m

5,5.2.2 Summary analysis. Without discounting to represent the significance of
the time value of money and the s« encing of cash flows, the least costly
alternative {i.e. system B at $1740M) would be selected., The asterisked figures
in the following matrix illustrate how the selection of the least costly alterna-
tive would have varied according to the three analytic techniques described
above.

CONSTANT YEAR CONSTANT YEAR DISCOUNTED
DOLLARS DOLLARS DOLLARS
Acquisition, Acquisition,
Acquisition Operating/Support Operating/Support
Cost only & Disposal Cost & Disposal Cost
SYSTEM A *k5500m¥* $2000m $949.8m
SYSTEM B $800m *xG 1 74 0mb* $856.3m
SYSTEM C $900m $1860m **3756, om¥®

5.5.3 Constant versus then-year dollars. Cost estimates made in a given year,
i.e. those which have not been adjusted to reflect inflation, are called constant
dollar estimates. However, while conatant dollar estimates are unaffected by
future price level changes, they include the effect of price level changes up to
the base year whenever costs prior to the base year are included. Constant
dollars are treated as equivalent in purchasing power regardless of the timing of
such expenditures. The use of constant dollars as an economic technique for
evaluating investment alternatives is logical and procedurally simple. Therefore,
as a first step, the comparison of alternatives should be made ignoring general
price level changes caused by monetary phenomena like changing values of money.
In the final analysis, however, financial plans should be expressed in dollars
which reflect the expectations about future price levels. Dollars which account

R 3 neem smnFaeea

for the infiluence of monetary phenomena, such as inflation, are referred to as
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then-year dollars. (For more information on constant and then—year dollars see
SECNAVINST 7000.14.)

5.5.4 Summary. Regardless of the theoxy and controversy surrounding time value
of money analysis, most acquisition veviews require costs displayed in one or
more of four types of dollars and the LCC asnalyst should have the capability and
understanding to escalate and de-escalate costs in these terms:

a. constant dollars of the base year = comparisons may be made of the
original estimate in base year dollars with the current estimate in
base year dollars (e.g. SAR and D¥G). For example, DTC contractual
goals are established during the RED phase of the life cycle for a given
unit in production, in a givesn constent year dollar. Actuals, adjusted
to the constant year dollars, are tracked to determine if the goal is
reached.

b. constant dollars of the current fiscal year - normally, LCC analyses are
prepared in constant fiscal year dollars and continually updated to
reflect the best available information. The resulting costs are
described as being in constant dollars of the current fiscal year.

This type of dollar is used, for example, in CAIG reviews.

c. discounted constant dollars =~ whatevér may be said about discounting,
the analyst may find it necessary to preseant results in discounted dollars.
Normally, discounting is done on comstant dollars, but it is conceivable
that investigations of the effect of discounting on then-year dollars may
be requested of the analyst, because different categories of costs (see
below then-year dollars) escalate at different rates.

d. then-year (inflated) dollars - for LCC to support in-house funding
projections, POM submissions, the five year defense program (FYDP), and
the extended planning annex it may become necessary for the analyst to
use the OSD inflation tables and the acquisition's expenditure pattern
to project then-year costs. For this to be practical the cost element
structure should be able to provide & cross—walk to budget appropria-
tions, i.e. research, development, test and evaluation (RDT&EN),
military construction (MCON), procerement, operation and maintenance
(0O&MN), and military persofinel {MEN) as well as fuel cost and civilian
pay. Tradeoffs in terms of then=year doiiars are also possible. For
example, the analyst may investigate the effect on budget planning of
compressed or expanded production schedules.

Ordinarily, an ongoing LCC management effort is based upon current senario,
design, and logistics information which diregtly provides costs in terms of
constant dollars of the current fiscal year. These costs can be escalated

as necessary using indices provided by the OSD Comptroller or de-escalated

by using the actual prior year inflation ratas.

5.6 Use of LCC models. Cost models are one of the principal devices for
estimating LCC. Cost models are atgpﬁbyﬂatep procedures for caleculating cost
estimates. They are automated or manuwal tools for estimating the LCC of systems
or equipment. They are either general purpose or acquisition specific analytical
mechanisms for estlmatlng costs based upon inputs which are either probabilistic
or deterministic in nature. Regardiess of their composition, it is important
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that potential users of these models understand not only the nature and charac-
teristics of such models but also their intended use. Models should be viewed as
useful tools rather than constraints within which management actions take

place.

5.6.1 Types of models. There are a number of different cost models which can
contribute to the estimation of LCC. They address, in varying degrees of
complexity, some aspects of LCC. To provide a better understanding of the
variety of cost estimating models which are available, the following is a partial
list of general cost models:

a, economic analysis model - considers the time value of money, specific
acquisition schedule, and tradeoff analyses between cost and the timing
of investment.

b. accounting model - aggregates the individual costs, including personnel
and material costs, into the total system or equipment LCC.

¢. coat factors - determines factors for key parameters based upon
the cost experience of analogous systems, subsystems, or equipment and
uses these factors to estimate cost elements.

d. cost estimating relationship (CER) model - statistically derives
equations relating cost to a product's design, performance, operating,
and logistics characteristics.

e. logistic support cost simulation model - determines impact of opera-
tional maintenance, provisioning, and resource allocation options on
support cost via computer similation,

f. LORA model - determines the optimum maintenance process for a specific
product based upon maintenance plan options.

g. reliability improvement cost model - specifies the mathematical relation-
ship between cost and product reliability tradeoffs.

h. inventory management model - determines the optimum provisioning levels
for a specific system or equipment based upon cost and operational
readiness conatrainta.

i. maintenance personnel planning model - evaluates the effect on cost of
various maintenance personnel options or the effect on maintenance
personnel requirements of product design alternatives.

j. warranty model - evaluates the cost comparability of organic maintenance
concepts versus contractor warranty maintenance options.

Although cost models in general are excellent tools for evaluating a variety

of acquisition related decision issues, including subsets of the LCC itself, some
models which involve the total LCC can be complex and difficult to effectively
update or tailor. The analysis of specific sub-level issues requires models
which are narrower in scope and easier to use. As a result, it is recommended
that the acquisition office not use general purpose total LCC models which are
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oriented to a wide range of acquisition related decision issues and equipments or
which require extensive, nonroutine 1nyut data without first understanding the
ﬁﬁde}. 8 11mltnt1.wug and secc"d ccnsudaﬂm@ f"i\ﬂ gnﬁn‘h'l 1'1.!":{ n'F raI'Inrlnn or
modifying specific aspects of the model. It is recoggized, however, that the
cost of developing special purpose models generaily'pmﬁclpicates the adaptation
of existing general purpose models for use in a new asquisition. This being the
case, acquisition personnel, particularciy tﬁg groﬁﬁcﬁ.;gahnical specialists as
well as the cost analysts, should become agtively invélved in the modification,
development, and use of cost models. Through this interaction the acquisition
office can ensure that LCC models incorporate tie design and performance charac-
teristics which facilitate the analysis of expested decision issues.

5.6.2 Model characteristics. For a LEC model to be useful in analyzing specific
decision issues, certain characteristics should be incorporated, to some extent,
in the model design. The following list is provided for use by the analyst in
developing or evaluating LCC models.

a, The model should be useful to the acquisition management process as well
as to the review process. The application of the model to day-to-day
decision making is an important considevation. Consequently, the model
should be responsive to management control faacoxs, dea1gn changes, and
varied operational scenarios (e. £. re;xaox:xcy, maintainability,
manpower, operating tempo, funding types, funding claimants, and sponsors).

b. All significant cost drivers which are relevant to the issue under con-
sideration should be incorporated into the model as clearly as possible.

c. The development, alteration, updating, and operation of a model should
be as inexpensive as possible. Documentation should be readily available
and clearly written and understandable for each model.

d. The model should be easy to operate by either designers or acquisition
office personnel, i.e. it should be user oriented and not require
programmer support.

*

e. The model should be sensitive to desi
¢o

C g0 Paxmmece:a o acquisition
characteristice which affect the o

i

&t of investment alternatives,

f. Valid, relevant input data should be readily available.

g. The model should be flexible, capable of accommodating the growing
complexity of an acquisition, apd it should allow for the adjustment of
inflation, discounting, and learning curve factors,

h. The model should be separated into interactive modules for easier
modification,

i, Inputs and outputs should be expressed in terms which are familiar to
users and which can be verified to ensure credibility.

j. Outputs should be reliable, i.e. results should be repeatable.

Regardless of its ultimate design, the model should be capable of assisting
the analyst in the following manner, as& a minimum:
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k. compare and evaluate alternative investment options or strategies

1. identify areas and degrees of uncertainty

m. conduct sensitivity analysis

n. analyze and track the acquisition effort on a total life cycle basis

NAVMAT has published the "User's Guide for Naval Material Command's Life Cycle
Cost (FLEX) Model" (AD Al15622) and computer tape (AD Al15621) to satisfy

the above criteria. This LCC methodology was developed (through eight years of
feedback from users in government and industry) to provide a general purpose
computerized methodology which can be easily tailored by the user to a particular
application. The HARDMAN LCC modeling effort (OP 112C), on the other hand, is
preparing special purpose LCC models for specific applications (e.g. a LCC
computer model for shipboard digital electronics has been published and one for
avionics is being prepared). ELEX 8ZB has developed a LCC computer model for
NAVELEX applications. In addition, there are proprietary LCC computer models
available commercially as well as models developed by other services and agencies.

5.6.3 Validity of LCC estimates. In the context of this handbook, the validity
of the estimate means to minimize the application of a bias. The use of LCC
models can obviously precipitate erroneous decisions if care is not taken to
properly interpret and evaluate the LCC related input data, the methodology, and
the results. From a LCC standpoint, the potential for biased estimating can be
significantly reduced by:

a. specifying the LCC model against which the potential contractor's data
will be applied

b. specifying uniform data requirements for all potential contractors

¢, recoghizing the limitations ¢of the LCC model

e. understanding how acquisition resource constraints affect model useage
and data validity

f. imposing LCC discipline upon the acquisition office and its contractors
as early in the concept exploration phase as possible

7 Cost estimating techniques and applicability. Paragraph 5.3 outlined the
nge of costs which may be incurred within each phase of the life cycle.

O o

Hrmoe

fferences in the composition of such costs and the availability of the cost

data (see paragraph 5.9) necessitates the use of a variety of cost estimating
techniques throughout the acquisition process. There are three general techniques
for estimating costs: analogy, parametric, and the engineering estimate, plus an
extension of these techniques -- the projection of actuals. Each of these methods
contain varying degrees of applicability to each of the life cycle phases.
Ideally, the different techniques can be used independently or interactively in
all life cycle phases. While the methods do complement one another as the equip-
ment matures and as the system evolves, the degree of product refinement (be it
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for an entire system or merely a component of one) determines the applicability
of technique., In general, analogy and parametric are most useful during the
early stages of a product's life, serviang #s an order-of-magnitude estimate of
the potential costs. As the design stabilizes and more information becomes
available, parametric cost estimating becomes & more useful technique. Later,
when the detailed product design has oc¢curied and apecific tasking require-
ments can be levied, engineering estimates and the projection of actuals may

bhecome a more Annrnnr1nrn dnuinn Fnﬁ Bnﬁwmﬁb@ﬁg nhiﬁ_ bag.rdlnnn nf the techni-

ques selected to estimate LCC, the results will be more reliable if the acquisi-
tion office develops a cost element structure for the acquisition effort as
discussed in paragraph 5.4. Obviously, the degree of detail achievable for a
cost breakdown is dependent upon the anovnt afid quality of the information
available to the acquisition office. Consequently, the complexity and detail of
the cost element structure varies with &ime. In establishing a cost element
structure the degree of detail applicable to it and the costing criteria
associated with it should be consistently applied to all alternatives being
considered.

5.7.1 Analogy. This technique relates the cost of a current acquisition or
alternative acquisition under consideration to that of similar previous acquisi-

tions. The method may be applied either to an entire acquisition or to its

components. Its use depends upon tha Fﬁ-mwh111ry or “1nh111fy of correlating

the configuration or functlonal characteriatics between the previous efforts and
the presently considered efforts. Based upon a comparative analysis of an
acquisition (or its components), the actual historical costs of previous acquisi-
tions are adjusted to compensate for inflstion and differences in technology,
geography, configuration, specificatiomns, operational environment, quantities,
and schedule. The accuracy of these calculations depends upon an sbility to
perceive the acquisition differences and to properly allocate the acquisition
costs. Since a comparative analysis can involve components from totally unrelated
systems, subsystems are often further subdivided to facilitate use of the analogy
method. The system being acquired is subdivided in a manner which corresponds
with the subsystem or component structure of prevxowsiy‘acqu1red products.
Differences between the products are analyzed and an estimate is made of the

effect these differences will have on historical cost data. Estimates by
analogy are easy to relate to and are, therefore, essy to understand

= MM i oLt . tv‘!hl-l\: Bu\-h

cost estimates are applicable to all 11&& gycle phases, the following paragraphs
discuss, in general terms, the use of analogy to calculate the relevant costs
encountered within each phase of the life cycle:

5.7.1.1 R&D cost. Analogy is the easiest technique for estimating R&D costs
when little product specific information or preparatory work is available. When
historical cost data for similar systems or components can be obtained and
factored to account for the differences in technology or approach, analogous
costing can be used. Care must be exercised to ensure that the effect of techno-
logical or state-of-the-art advance® #re adequately accounted for. However,
since it involves subjective judgement, it is not as preferred as parametric
estimating.

5.7.1.2 Investment cost. For the production & deployment phase costs, esti-
mates by analogy are preferred when the iavestment costs for a similar product
constitute the most reliable cost basis available. In that eveat, the differ-
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ences between the cost elements of previous production efforts and the current
effort should be analyzed and, where applicable, adjusted,

5.7.1.3 0&8 cost. Since D45 costs can be the largest portionm of product related
costs, the analogy technique provides an excellent device for estimating the
recurring costg whenever specific product related O&5 costs are not known.
Although the estimation of 0&S cost is an uncertain process, the uncertainty can
be reduced by comparing the proposed deployment patterns, maintenance procedures,
provisioning plans, training requirements, and support equipment requirements
with those of fielded products. The efficacy this technique improves when
similar facilities and manpower resources are required to operate and support the
analogous products. Although scaling might be required, aggregated cost data

1 - *h nge 3 n 1 -
relevant to the 045 phase of aimilar products is available, It is generally less

subjective in nature than other types of historical cost. However, perhaps the
most significant present day factor is assessing the effect of changes in the
technological sophistication of products. This can significantly affect the
maintenance support (e.g. micro-circuit maintenance capability) and should be
carefully factored into the support equipment, training, and personnel cost
estimates,

5.7.2 Parametric, This method of estimating is based upon & relationship
be;gggnmnhlp characteristic and the cost of a product. These explan-
atory variables can relate physical attributes (e.g. weight, volume, and dimen-
sion), or performance characteristics (e.g. speed, power, thrust, range, and
MTBF) to cost; they can even relate other cost elements to cost. While such a
CER can be expressed non-mathematically, they are generally expressed in linear
or non-linear mathematical forms. Wherever possible, mathematical equations
should be used to facilitate cost estimation. Simple examples of CERs involve
such ratios as dollars per pound, dollars per ton, dollars per square foot,
dollars per unit of volume, dollars per mile of range, or dollars per maintenance
action. It offers the acquisition manager a valuable method for cost estimating.
Since limited acquisition specific information is available in the early stages
of a new product's life cyecle, the parametric technique is of great value.
Parametric estimating should be based upon historical data. Caution should be
exercised to make sure the historical data is applicable to the product being
analyzed. An excellent source of historical data on production costs is the
CCDR., DoD Instruction 7000.1i1 established a requirement for such cost data
reportlng on certain contracts. (This is a primary data scurce for indpendent
cost estimates by CAIG.) For technically unique items, much of the exiating
historical data base may be inappropriate, making parametric costing impractical,
Once aware of the advantages and disadvantages associated with parametric cost
estimating, the analyst can employ the technique not only during the concept
exploration and demonstration & validation phases of the acquisition, but during
all phases. The use of parametric costing for computing the relevant costs for
each phase of the life cycle follows:

5.7.2.1 R&D cost., Parametric costing is the most efficient way of calculating
this type of cost. R&D costs should be estimated based on historical data as a
function of the physical attributes or performance characteriastics. This may be
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difficult when dealing with smali historical data samplés. If R&D costs become

a function of unique design processes, uniquely tailored test events, and the

like, they generally are not amensble Lo parametric costing. Although CERs may

be useful for evaluating the sensitivity of dost to design changes (e.g. frequency,
operational requirements, range, etc.), the cost of developing and updating such
CERs may be high when compared with the iacremental value of the resulting
information. The use of CERs relatlng variables such as PbySLCEl characterlstlcs

Aar marfarmanca Fasntars ta READ anar 108 wraharilv aaan whara F
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sufficiently large,

fe
1]
CI

5.7.2.2 Investment cost. Parametric methods can be used to estimate various
types of investment costs, 1nclud1ng m&ﬂﬁfﬁé&ﬁfﬁﬁﬁ, toolxng, and quality

control. Depending on the availability of data; . 1§ has application to estimating
rawv material, purchased parts, and purchased equipment costs as well. Parametri-
cally, for investment costs, material #ad overhead costs can often be assumed to
have some proportional relationship to the direst labor required for a specific
task. Consequently, the total cost of production can be correlated to the sum of
direct labor costs required to support & production effort. While the degree of
correlation is unique to and will vary with each task, this fundamental relation-
ship sometimes makes possible the estimation of investment costs by CERs. (In
October 1980, a report entitled, “Overhead Cost and Rates in the U.S, Defense

Trnduarn: al ﬂnnn" {Aﬂ ANOIOATY waa Asamadaiad unday amn NEFisa AF Nauvanl Rasaarch
J.Iluuﬂl.l. LQOiL UQoc VT ALIVGIE) waop !..Uml)x!:bg\l RAELIWE T Gl VAU VL TaVGL NGCOUCOL W

contract, Since the purpose of this project was to establish analytical benchmarks
and techniques for Navy acquisition managers, it serves as one of the data

sources which are available for use by acquisition offices or their analysts in
conducting parametric calculations of investment cost.) Depending upon the
industry, direct labor can be calculated as either a function of the product's
weight or volume, the density of elect@@&ic aomponents, or the amount of machining
required. (The direct labor cost for military eqaipment is usually based upon
product weight.) Refinement of this elemeptary Gosﬁéng technique addresses such
factors as the production quantltf, pegﬁﬁmmgﬂue criteria, production schedule,

and electronic complexity. Although many industrial organizations have developed
CERs applicable to a specific corporate emvinogmenc, they are frequently
proprietary in nature.

on of ppérating, logist the
costs with parametric relationships is a @arcmﬁvlarly difficult task. Parametric
0&S costing can be a viable technique during the later stages of the full scale
development phase when the contractor ha# been able to collect preliminary data
relevant to component failure rates, regam: costs, and other logistics related
parameters for englneerxng modeis or early ogerwuxonai models. However, when an
acquisition is in its earlier phases, parawetric costing of 0&S is difficult at
best. Parametric relationships for 045 which correlate to the type of generic
design parameters employed during the early engineering and design phases are
essentially nonexistent. Compounding this problem is the lack of an effective
data collection process for accumulating and aggregating the historical 0&S costs
of major weapon systems. Elaborate techniques exist for collecting data on such
sublevel items as part demand rates, maintenance actions, and other logistics
factors, but these discrete methods support specific logistic management functions
which do not provide an interactive data base for deriving CERs, However, the

avgilability of Visibility and Management of Operating and Support Cost (VAMOSC)

5.7.2.3 NES r~rnat Tha sarimaty ion
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data has begun to alleviate this problem. The Naval Air Logistics Center
(NALC-04B3) and SEA 01732V for the Naval Sea Systems Command (NAVSEA) are respon-
give to VAMOSC related matters.

5.7.3 Engineering estimate. In contrast to the analogy and parametric
techniques which estimate acquisition costs in a "top down'", holistic manner,
engineering estimates are "bottom up" estimates which synthesize the detailed
costs associated with each part of the acquisition. 1t is the most detailed

way of estimating costs. Material, labor, direct, and overhead costs, as well

as profit, are treated as individual cost elements affecting the acquisition
cost., Estimates for these cost elements are generally derived from historical
data bases which can also be used to definitize the interrelationships of LCC
elements inherent in an acquisition effort. Data requirements differ from either
the analogy or parametric estimating techniques in that detailed estimates are
normally derived for specific types of labor and material. In this case,

the design details and the expected value of material and labor are used to
estimate costs. Since the total production quantity is known, or can be esti-
mated, the resulting cost estimates tend to be more detailed than those from
either analogy or the parametric estimating methods. The primary advantage
engineering estimating has over other methods discussed is that it makes the cost

of particular details visible. The technique can thus be applied independently
to varinue narte ﬂnmhnnnnrn guhavgtems or nhnnpn of the RPnn1er10ﬂ effort.

THLAVLS pusvoy \-umr (28134 10N SFRUS O LDS et OL LIAID fLRRBLiD LIl 2l L.

Estimates derived in this manner are more conduc1ve to sensitivity analysis. The
incorporation of expert opinion at the cost element level makes the estimate of
R&D and investment costs easier but introduces subjectivity. A major encumbrance
to the use of the engineering technique is that the requirements for detailed
information can make it a more costly and time consuming process than either
analogy or parametric costing. Alsoc, it has for many purposes been found to be
less accurate than estimates made statiastically, The whole often turna out to be
less than the sum of the parts; engineering estimates tend to be optimistic,
assuming away the setbacks that are normally encountered during an acquisition.
Although it has equal applicability to all phases of the life cycle, the potential
of this technique for develaoping budget quality estimates make it a particularly
valuable tool for estimating costs after the demonstration & validation phase. A
brief discussion regarding the use of engineering estimates for computing the
relevant costs for each life cycle phase follows:

5.7.3.1 R&D cost, RAD costs are composed of non-recurring costs to design .and
develop and recurring costs to produce test hardware. Whenever it is feasible to
clearly describe the development tasks which will be assigned an organizatioen,
engineering estimates derived by these organizational entities can be a method
for estimating R&D costs. These estimates should be derived from an initial
tasking which delineates such things as performance specifications, data require-
ments, test criteria, training (required to support prototype development,
operations, and support), and a preliminary work schedule. The sum of the task
oriented estimates prepared by each organization represents the total estimated
R&D cost,

2 un

7.3

.2 Investment cost. As with R&D cost, the itemized estimates of task
ite

d costs are nnmmnﬂ and rppfﬂﬁﬂﬂf the rotal pnrim re Of 1nVPB§mgﬂc costs.
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are adapted for application to the curvent task, Although in principle this is
quite similar to the analogy estimating techwique for investment cost, this

1 ‘thod is much more detailed. For exampie, the direct labor hours applica-

L » to certai~ sagembly and teating gpgraaxan@ ¢an be calculated on the basis of
tue standard . estimated to perform these opérations, realizarion rates, and
learning curves. Quality assurance hours can be estimated as a percentage of the
direct fabrication hours, Other typké of dirveet 1abor can also be estimated

such as engineering support and cea@ihgs P:odﬁcngen overhead costg, which can
comprise a Blgnlflc&nt portion Of &hg final cost eptimate, can be estimated
separately, based in part on hxsuczx@a&‘pagfonmgneg and forecasted workload. In
addition, miscellaneous costs (which are géﬁEfaIiy considered recurr1ng in nature
and include overtime, genaral and adminigtrative cogt, and prOILC) should be
included. While the sum of component and material costs, direct labor costs,
other direct labor costs, overhead costs, and other miscellaneous recurring costs
represent, as accurately as posesible, the estimate of recurring investment costs,
the total investment cost should also inciU&E'EEgiQEEring estimates of major
nonrecurring costs such as inpitial cralnlng, as¢eptance and field qualification
testing, first destingtion transportation, aﬂ& initial facilitization.

Estimates are usually based upon cost data derived from previous efforts which .

5.7.3.3 0&S cost. O0&S cost estimating reqvmr&ﬁ an understanding of the various
moarhades AfF amnlAauvmant e Ry gvid Fmat ol an Mha Adabamminabsnm ol NALEC nacka
WCT LItV o UL GIHFLUJ’I.UCIIL’ mﬂ].lll-cliﬂlkh‘;’ ﬂll'& kubéﬂb‘-\hﬂ - ‘w'!l':' HMOoLuoyL IUJ-IIELI-UIK VI VGgUy WUDLD

is an iterative process which should be based upon am operation plan (delineating
operation, integration, operational environment, force composition, deploymeat

schedule, use, and personnel requirements). Puring the concept exploration and
demonstration & validation phases, only a preliminary ILSP is normally prepared. _
During these phases engineering estimates have little or no relevance. Although

the actual design, fabrication, and gesting of hardware begins to occur during .
the latter stages of the demonstration & validafion phase, it is not until the

full scale development phase that the scope of sith work can be definitized to

the extent that engineering estimating becomeé¢ a practical cost estimating

technique. Therefore, the use of 0&% engineering eéstimating should occur in the

full scale development and production & depleyment phases.

5.7.4 Projection of actuals. Near the end of the R&D phase of the life cycle,
the characteristics of the product and its operating scenario become known

in detail. By this time the design has solidified as developmental and production
prototypes and, poasibly, pilot prodwction models, The best source of informa-
tion for many cost elements becomes this 'actual’' data (i.e. the description of
current product characteristies). For example, reliability and maintainability
performance has b-en indicated by test snd evalmation; weights and costs of
replacable items are reasongbly well knowm; training requirements are firmed-up;
and skill levels, maintenance r-guiremetits; &ad manhour rates are well defined.
Some elements of production cost may be reported periodically via CCDRs. Using
CCDR data adjusted to constant doliars, projections ¢an be made via learning
curve techniques to make estimates of the production cost. Many procurements
have the requirement to submit CCDRe (see DoP Instruction 7000.11). The analyst
should use actuals as they become available, because they are often the most
credible source of information.

5.7.5 Summary. Each of . se t jees has its own advantages and disadvan-
tages. Analogy is useful when few smimilar systems or equipment are available for .
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comparison, Parametric can be the most accurate prior to actuals but requires a
proper data base and careful application. Engineering estimates provide useful
detail but do not usually account for engineering changes and redesign where
analogy and parametric estimates normally do. Projection of actuals provides the
most confidence, but this information is not available until the latter phases of
the acquisition. As has been described above, the selection of a cost estimating
technique depends upon many factors, The most critical of these factors is

the level of detailed data which is available at the time an estimate is prepared,
As indicated, the amount and quality of detailed information about an acquisition
effort increases as the undertaking progresses through the life cycle. As

more information becomes available, the use of more detailed estimating techniques
becomes more practical. For example, at milestone I a statistical CER may be the
best method to use. However, at milestone Il better information allows some

cost elements to be developed by engineering analysis, Generally, by the produc-
tion review, design sensitive parameters should be developed by engineering
analysis to address the issues normally raised at this review., Finally, as
information on actuals becomes available, analytical projection techniques may be
employed at detailed levels of the cost element structure, Since estimation

by analogy or the use of parametrics is normally less costly than the more
detailed engineering estimation technique, it is important for the acquisition
office to decide whether the more detailed estimate is worth the higher cost,

The intended use of the estimate should be the primary decision variable in this
regard. However, the acquisition office should recognize that more detailed
estimating techniques do not necessarily provide more accurate estimates. The
accuracy and scope of the information upon which estimates are based have a more
profound effect on the accuracy of an estimate than does the technique. 1In
topic, it is necessary to recognize that no LCC estimate is

& (=10} -4 00 A

based entirely upon one estimating technique. Practically speaking, cost esti-
mates are a combination of the techniques discussed above.

N .
rancludine this
concluging tnol

5.8 Treatment of uncertainty. Any description of future events or circumstances
is speculative and inherently uncertain; but to perform a LCC analysis, the
product under investigation should have an adequate description of such aspects
as design, manufacture, testing, training, delivery, deployment, operation, and
support. These descriptions are made through the complementary steps of formulat-
ing assumptions and performing uncertainty analyeis. Both of these actions are
important to the integrity of the LCC analysis. Those aspects of the acquisi-
tion which have the greatest effect on cost (major cost drivera) or on the
ranking of alternatives should receive the most analytical attention in terms of
the adequacy of the assumptions and the thoroughness of the uncertainty analysis,
Refer to DoD Instruction 7041.3, AD 728481, and AD A085854 for more information
on the treatment of uncertainty.

5.8.1 Assumptions, The assumptions used either explicitly or implicitly to
obtain cost estimates have a significant effect on the LCC estimate. Explicit

and valid assumptions are critical to the usefulness and acceptance of an
analysis. Therefore, assumptions should be critically examined at the beginning
and reviewed throughout the course of the analysis for consistency, acceptability,
and applicability. Justification and documentation are a necessary part of

making assumptions explicit (see paragraph 5.10.5).
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5.8.2 Uncertainty analysis. There are as many wayg to treat cost uncertainty,
and there are as many sources of uncertainty, a¢ there are methods for estimating
costs. Uncertainty analysis is espegiakiy iﬁgﬁ&t&ﬂﬁ‘with respect to large
acquisition cost elements such as anlEAyﬁﬁﬂﬁﬁgﬁ@n <o, and to important 0&S

cost contributors such as personnel and dépot ma&nhsﬁahce. In the very early
stages of product development (when,uaaercaimgy i8 preatest) it should at least
be possible to bound a most likely estimate with a high and low variant. The

hich and 'lnu patimatesg should ni“ﬁpn‘l‘ﬁi\}i‘iﬁ waflank astial scaat bvnov-1 ence with
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other systems or equipment or be based on the¢ out¢ome of certain events or policy
decisions rather than being arbitrary percentage adjuscments to the orginail
estimate, As the effort proceeds further intq the a&qu;a;tlon phases, more
thorough uncertainty analysis should be podwibie. Description of uncertainty as
a probability distribution (often subjeskively derived) is a widely and effec-
tively used practice. Interpretation of thé cost estimates is facilitated by a
narrative explanation of factors contributing to its uncertainty, When there is
a direct relationship between a cost element and a prodect parameter which itself
is uncertain, examination of the cost consequences of various plausible values of
the parameter (i.e. sensitivity amalysis) can be quite useful. In summary, a LCC
analysis is simply incomplete if no attestion is paid to uncertainty analysis.
Numerical descriptions of uncertainty should not be treated as precise mathemari-
cal measurements.

5.9 Data availability. Data is uvsually acarce and incomplete during the early
stages of development. Here the analyst should rely om expert opinion and
investigations of similar systems or eguipment. As the design matures, the
quality and extent of information improves. Engineering estimates may become
practical and actual values should begin to replace estimates. Given sufficient
resources the analyst should be able to obtain usesble LCC data in any phase of
the product's life cycle.

5.9.1 Concept exploration phage data. BEarly in the acquisition detailed infor-
mation on system or equlpment characterisitics and c¢osts is not available.
However, information may be developed from previous studies, associated documents,
and investigations of similar systems or equipment (see example in paragraph
5.10,1). Some of these sources are:

a. logistics cost data guides (e.g. AD A084170)

b. cost and planning manusis {e.g. DCA Circalar 600-60-1)
c., WNavy Fleet Maintenance Support 0ffice reports

Aviation Supply 6ffice commercial repair contract data
Ships Parts Control Center dats

Naval Air Rework Facility vepsir and replacement cost file
VAMOSC data (see paragraph 5.7.2.3)

Navy training plans -

billet cost models (0P 112¢)

. LCC factors and data (0P 112¢)

. logistics data (e.g. AIR-4}11)

Kt H T MO QA

Advance planning informatior and senario data is usuvally available from
these documents even early in the R&P phase:
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1. equipment planning document for manpower,
personnel, and training

m. decision coordinating paper (DCP)

n. justification for major system new starts (JMSNS)

o. 1integrated program summary

p. acquisition strategy

q. * (see DoD Instruction 7000.3)

5.9.2 Hardware data. During the production & hardware stage (from demonstration
& validation or full scale development through deployment) the contractor develops
product performance data in a WBS format (see MIL-STD-881). This information
would include indentured item costs and logistic information which should be

. . . .
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with MIL-STD-13B8. LCC related data may be found in the following sources

LORA (in accordance with MIL-STD-1390)

a.
b. ILSP

c. reliability test

d. maintainability test

e. LSAR (in accordance with MIL-STD-1388)

f. CPR (see DoD Instruction 7000,10)

g. CCDR

h. validation test

i. development test and evaluation

j+ operational test and evaluation

k. certification for service use

1. productisn acceptance test and evgluation
m. bid sheets

n. overhead and labor rate projections (Bureau of Labor Statistics)
0. contract price data
p. source selection reviews

5.10 Analysis procedures., Figure 5 shows the typical actions taken in performing
an LCC analysis. Although presented as a serial procesas, these actions in
practice overlap and interrelate. These are general procedures for performing a
baseline LCC analysis. Special cases, such as collecting and estimating costs

for an analogous product or performing tradeoff studies, may omit some of the
steps illustrated. LCC planning, as discussed in paragraph 5.2.1, will determine
the bagic framework of the LCC effort, including the major alternatives to
consider and the amount of resources available to perform the work. The analyst's
first step is to use the LCC planning information to produce a set of cbjectives
by considering such factors as the number of alternatives to be addressed, data
inadequacies, schedule and manpower limitations, degree of accuracy required,
degree of documentation and justification required, and the unknowns involved in
how to model some aspects of the problem. To efficiently and effectively state
LCC objectives, the analyst depends on experience gained through conducting
similar investigations as well as knowledge of the military environment and
operational procedures,

5.10.1 Definition and execution. The analyst should select an approach appropri-
ate to the the LCC objectives. The analyst should consider the intended use of
the results and to what degree they require treatment of uncertainty. The given
assumptions should be made explicit and evaluated for their criticality, for

49



Downloaded from http://www.everyspec.com

MIL-HDBK-259 (NAVY)
1 APRIL 1983

| STATE OBJECTIVES-\

\

DEFINE ASSUMPTIONS -

SELECT COST ELE’ME‘NTs‘\

\

. DEVELOP CERS \|

_____ = |

~ COLLECT DATAX

\

_ ESTIMATE ELEMENT COSTS \
\ ' |
'PERFORM SENSITIVITY ANALYSIS\

\
. PERFORM UNCERTAINTY ANALYSIS\
e PR \ — Y ——

\

_ PRESENT RESULTS)

A —

NOTE: It is important that these steps be documented

FIGURE 5. LCG analysis procedures
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their effect on the uncertainty of the results, and to ensure consistency with
other assumptions to be made by the analyst. Major assumptions usually concern
the length of the usage period, the quantity and timing of systems or equipment
deployed, the operational concept, and the support concept. For equipment these
assumptions are usually predetermined by system level planning. The selection of
cost elements is discussed in paragraph 5.4. Tabl~ I lists some of the teehniques
available to th analyst as aids in treating the data collected and in estimating
coats. The level of effort, the available analytical resources, and the impor-
tance of the analysis determine the extent of usage of these analysis techniques.

TABLE I. Associated analysis techniques and aids.

life cycle cost—benefit analysis regression analysis

cost eatimating relationships decision-risk analysis
cost estimating sensitivity analysis
modeling statistical inference
operations research Monte Carlo metheod
parametrie cost analysis Delphi technique
discounting logistic support analysis
present value analysis level of repair analysis
engineering cost estimating critical path method

Data collection is an important part of the procedure and is generally the most
time consuming. A simplified example of data collection follows:

Example: LCC data is required for an 0&S cost profile of an operational
avionics equipment, the AN/ARN-B4 Tacan set for the A-6 weapon system,
which is similar to a new equipment design, the AN/ARN-().

Step 1. Refer to the NAVAIR 01-85AD8 Work Unit Code Manual and find the
unique code for the AN/ARN-84 which is "713CO".

rt Office aviation reports.

Step 2. Refer to the Navy Maintenance Suppo
Madnw e —mmndae WT120N1 ftin mcamVoemd -2a11 £ 3.
VLHIUEL LIl COUE 7 1lJWUJ LiE dualys L LL1Ild.

equipment unit cost

repair/disecard procedure

total flight hours

total maintenance actions
organizational level repair actions
mean flight hours before failure
unscheduled maintenance manhours
manhours per maintenance action

Step 3. Collect an adequate sample of VAMOSC data for the subject equipment
on the A-6 weapon system, The following information can be obtained for

the AN/ARN-84:
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organizational level labor rate

intermediate level tabor rate

total cost of maintensafice for the reporting period
organizational level repair c¢ost

intermediate level repair cost

depot level maintenance repair cost

material cost

manm flioht howrs I\ﬂFu“S'ﬁxi m‘:1iiiaé
LML QL L4/t BWLULO WerhWal LH054WENWw
manhours per maintenance action

depot labor rate
Naval Air Rework Facility
commercial repair cost

Step 4, Refer to the Aircraft Program Data File. This source provides the
initial year of deployment, the total number of A-6 aircraft deployed per
year, and the number of land based and sea based squadrons.

Step 5. Refer to the Navy Traiming Plan covering the AN/ARN~84 for the
number and skill levels of the operators and maintenance personnel.

Step 6. Refer to the AN/ARN-84 ILSP. This gives information on:

maintenance plan

level of repair

equipment shipping weight and size
areas of deployment

inventory control point

equipment configuration

logistic support manager
procedures for transporation to and from repair points
available documentation

name and location of manufacturers
- software, spares, and quantities
consumables required

The amount of data collected above serves ags an illustration of the extent and
depth of LCC information currently available to the analyst

5.10.2 Evaluation. The purpose of this part of the analysis is to ensure that
there is sufficient basis for judging the reliability of the LCC analysis results.
At this point the cost elements and their congtituent parameters can be seen in
the context of the total LCC, and the effect of individual uncertainties on the
total LCC can be addressed. Sensitivity analygis is a useful technique in
separating those uncertainties associated with major cost drivers from the
uncertainties which have litrle effect on the results, i.e. where reasonable
variations would not change the ranking of alternatives. Having thus identified
the areas of concern, the analyst should apply uncertainty analysis rechniques to
the necessary depth (see paragraph 5.8.2). Among the analytical tools available
to the analyst, the most frequently used are "a fortiori", contingency, statisti-
cal uncertainty, and decision~rigk analysis. In addition to the uncertainties
associated with design requirements and cost estimating methods, the analyst
should not omit considerations of uncertainty in such areas as production rates,
deployment schedules, operating rates, support concepts, and political and
economic factors which may affect the acquisition.
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5.10.3 BResults. The results of a LCC analysis are unique to the specific
situation or question which the analysis was meant to address. Therefore,
care should be taken not to use these numbers out of context. The analytical

. . . .
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as information for the managerial decision process, not as an end in themselves.
Whether the results are used for futher studies (such as cost-effectiveness
analysis} or for management decisions (such as selecting a source for procure-
ment), the contextual gensitivity of the numbers should be recognized. Since LCC
analyses can become complex in terms of the detail in the cost element structure
and in the size of the data base, there can be many ways to classify the results.
This handbook gives examples of some of the many ways results can be displayed.
In addition to the previous examples (shown in figures 2, 3, and 4), the following
examples (see figures 6, 7, 8, 9, and 10) illustrate the variety of LCC output
reports which can be useful to the LCC management effort in classifying and
tracking important aapects of the acquisition. LCC results should be tailored
for the end-user, i,e. they should be summarized or expanded depending on who is
viewing them and for what purpose. Format and documentation of the results are
parts of the analysis which are discussed in the following two paragraphs.

5.10.4 Format. Requirements for LCC analysis are numerous and depend on the
characteristics of a particular acquisition (see paragraph 4.3). Some of the
more important ones arise in connection with acquisition review boards, LRGs,
SARs, ASUs, and budget backup data. Some (like CAIG) have formal specifications,
others may have informal ones. Some require time-phased coat, some require cost
by appropriation, some require prior year (sunk) cost, some require total LCC

and others only partial. Therefore, it is not practical to recommend one standard
format to meet all requirements. Normally, format and documentation requirements
are given in the instructions (e.g. DoD Instruction 5000.2) establighing the
program reviews. The analyst should use the resources and guidance of the
appropriaste office of the cognizant Systems Command in answering questions of
format and documentation.

5.10.5 Documentation, Properly documented LCC estimates can be understood,
verified, and independently reproduced. At various stages in the acquisition
process, certain cost elements are wmore important than others. They should

be given special attention in regard to documentation. It is particularly impor-
tant that the source of each estimate be reported. When estimating is done by
newly-developed statistical (parametric) equations, the underlying data base
should be documented, variables carefully defined, statistical measures reported,
and other analytical procedures discussed. If statistical equations were taken
from the cost analveis literature, the sources should be cited. When the estimate
is done by analogy, percentages, or cost factors, the underlying rationale should
be explained. Other estimation approaches should be documented at an equivalent
level of thoroughness., Figure 1] is a simplified example of analysis documentation,
For more information on format and documentation refer to DoD Directive 5000.4

and DoD Instruction 5000.2.

5.11 Analysis review. Section 4 of this handbook discusses LCC from the point of
view of the acquisition manager, emphasizing how tradeoff studies and LCC
management techniques (in the context of benefit and effectiveness considerations)
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FIGURE 7. Sample LCC management summary report
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can be a powerful tool in controlling and possibly reducing the total cost of a
product. Section 5 addresses the implementation of LCC from the point of view of
the LCC analyst, providing basic guidance on some of the procedures and techni-
ques which are important to unde;stand&ng the fundamentals of LCC analy513 as
conducted within the acquisition management office. A third point of view is
that of the reviewer, i.e. the LCC analyet whose fun¢tion as an outsider is to
check for objectivity and validity in the acgquisition's LCC process. A brief
discussion of some of the more common traps and pitfalls which can cause diffi-
culties for the reviewer would help the L&C analyst avoid such situations and
improve the integrity of the analytical work. Areas where problems could arise
are:

a. Validity of the acquisition office's assumptions and soundness of their
cost element structure, Information generated within an acquisitien
office might be biased to present a more favorable picture of the
acquisition. It is sometimes difficult for the analyst to get unbiased
information from the contractor or fror “he analyst's own acquisition

office.
b. Commonality and pecularity considerati with respect to learning curve
assumptions, i.e. how the subject prod is similar to and different

from analogous systems or eguipment.

c. Contractor accounting procedures and d¢ .nitioms of recurring and non-
recurring cost might vary to mask inves' ment costs.

d. Evaluation and applicability of cost overruns on similar acquisitions
should be considered.

e. Instability of joint service acquisitions should be recognized, i.e. if
one participant cancels or changes quantities, the unit cost of the
product changes.

f. Ouantity and schedule changes might happewn =- the analyst should address
these uncertainties.

g. Acquisition office's use of managemeént reserve, advance procurement
funding, and engineering change orders to budget for uncertainty may be
hidden or explicit.

h. HNeed to make simplifying assumptions because of time or resource con~
straints on the LCC effort.

i. Lack of uniformity in categorizing har’ rocurement support
costs, Definitions might be ysed ina, -wa¥ %0 the acquisition
office's advantage. The analyst shouls take care that procurement
support cost is properly included.

j. When development and production procede concurrently, risk and
uncertainty increase,

k. OSD inflation rates might have an untealistic effect on the LCC estimate.
If then~year (inflated) dollars are regquired, the analyst should address
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the realism of the mandated inflation rates and consider applying
sensitivity analysis.

1. Tnnnnfnnr‘! ate costr olemant gtructurse, i.a

=z L L I L e L L A AL LS

[
out or, converaly, too much detail 1s include

o

9-5!

m. Inadequate description of the life cycle, especially of the latter
phases,

n. Inappropriate use of relative and absolute costing approaches. Relative
costs are appropriate for comparisons but not for budget or projection
usage.

0. Use of obsolete data in high technology areas, e.g. digital products
and software.

p. Too much emphasis on cost vice other resource demands, e.g. focusing on
manpower cost when the real problem is exceeding the supply of certain
skill levels.

q. Inadequate attention to those aspects of a problem which are control-
lable, e.g. comparing alternative logistic support options when, for
some reason other than cost, 2 logistie support senaric has already been
dictated,

r. Lack of conformity in LCC methodologies among different contractors
and vendors participating in the sasme acquisition.

5.12 Summary. This handbook assumes some prior knowledge and understanding of
the many disciplines associated with the acquisition, operation, and support of
systems and equ1pment, e.g. acqu1sxt10n management, logistic support, procurement,
budgeting, economic analysis, and computer programming. Since LCC is a broad
subject, a successful management effort would make the fullest use of outside
resources to augment in-house capability. Information available to the acquisi-
tion manager and the LCC analyst includes material such as manuals, guides,
handbooks, and computer models (e.g. LCC-1, LCC-2, LCC~3, DCA Circular 600-60-1,
DoD 4100,33H, NAVMAT P5242, NAVMAT P94%94, AD 728481, AD 901477L, and AD All15622),
The manager and the analyst can profit from the experience of other acquisitions
by adapting their models, techniques, lessons learned, and data collecting
methods to fit the present situation. Case studies are available which describe
the implementation of LCC in acquisition management (e.g. AD Al114767 "Report on
the Navy Life Cycle Cost Model for the SEA NYMPH Project" which describes the
design, development, and application of the NAVMAT LCC methodology to a large
military electronic equipment acquisition). There are also dedicated cost
analysts and estimating staffs in NAVMAT, NAVAIR, NAVELEX, and NAVSEA which can
provide professional assistance on LCC matters. Cost terminology, cost analysis,
cost estimating methods, relevant and defensible cost data sources, and computer
models can be a problem separately and together, and they constitute a dynamic,
changing environment which requires knowledgable and experienced cost analysts to
assist the acquisition manager. The manager should know these staffs are avail-
able and should develop a sense of when to call on their assistance. Finally, it
should be stressed that there are important points which need fuller development
and more detailed study before the analyst has sufficient knowledge to conduct a
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thorough LCC investigation. Among these are: application of learning curves;
treatment of disposal cost and salvage value; unequal lives and residual value;
sunk cost and imputed value; audit and.control procedures for LCC estimating; .
conduct and management of LCC i‘rnd‘ﬁﬁ@?&ﬁ%‘ undetstanding and use of reliability

and mamtamablhty information; inflation and the effect of expanded and com
pressed schedules; support and test e: 'ymenﬁ cgnei&etatxons, risk and uncer-
tainty analysis and models; legal implications of cost and safety tradeoffs; and
discounting. Reference to advanced treatment of LOC is recommended. Several
excellent textbooks on LCC are availdble commnercially as well as detailed guidance
prepared by the other services (thede are in addition to the documents listed in
section 2). Short training courses in LCC are coumionly and widely offered by
local universities, cont1nu1ng educqﬁ;on pxogramgb_ptxvate industry, and various
government organizations. With formal training so readlly available those

interested in life cycle costing are encouraged to take advantage of it. ’
Custodian: . Preparing activity

Navy - AS Navy - AS

Review activities (Project MISC~NDOB) B
Navy - AS, 0S8, SH, EC, SA, YP
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0L
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