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PREFACE

Management Consulting & Research, Inc. (MCR) is currently

under contract to the Office of the Assistant Secretary of

Defense for Manpower, Reserve Affairs and Logistics (OASD

(MRA&L)), Contract No. MDA 903-80-C-0553, Cost Implications of

Hardware Manpower Balance. The scope of this study effort is

divided into three phases:

0 Phase I - Initial Unit Manpower Cost Methodology

0 Phase II - Unit Sustainment Manpower Cost Methodology

0 Phase III- Expand Weapon System Data Base and
Develop Computer-Aided Capability

Phase I of this effort has been completed and documented

in MCR's TR-8006-1, "Cost Implications of Hardware Manpower

-alan-ce: Phase I - Initial Unit Manpower Cost Methodology."

The Phase II effort is documented in this technical report

and supersedes the Phase I methodology. This report addres-

ses the following major areas, each of which is described in

a separate section:

0 application of the definition of high-cost/critical
occupations, which is a refinement of the Phase I
definition;

0 description of the preliminary unit sustainment
manpower cost methodology, which includes a refine-
ment of the initial unit methodology;

* unit sustainment manpower cost data for selected
weapon systems, that refines the initial unit test
data;

0 a description and demonstration of the unit manpower
life cycle cost methodology which includes initial
unit and unit sustainment cost methodologies; and

0 application of MCR-developed tools.
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I
EXECUTIVE SUMMARY

The Office of the Under Secretary of Defense for Research

and Engineering (OUSD (R&E)) has issued guidance that the im-

pact on Service assets of weapon system manpower requirements

will be considered in system design and acquisition.l/ Since

then OASD (MRA&L) has worked with the Services on an overall

effort, entitled "Hardware-Manpower Balance," to develop ap-

proaches to the problem of maintaining increasingly complex

weapon systems with a diminishing supply of high-aptitude

people.

Managemen. Consulting & Research, Inc. (MCR) has been

tasked to develop analytical tools to assist in evaluating

weapon system manpower requirements. The "two-pronged" ap-

proach taken in this effort has been designed to consider the

two key resource areas of weapon system manpower:

" reuirements, which concern the quantity, by occupa-
t-n, of manpower needed for the weapon system and
the organizational units which operate and maintain
the system; and

" costs, which concern the amount of money which must
be budgeted to operate and maintain the system and
its organizational units. This particularly applies
to cost impacts relating to the specific composition
of the required weapon system manpower.

MCR has developed analytical tools to use in examining the

impacts of specific weapon system manpower requirements on these

two separate, but related, resource areas. The two tools, de-

scribed and demonstrated in this repcrt, are:

* a definition f-lr analyzing weapon system unit man-
power requirements in terms of tLieir high-cost/crit-
ical occupations; and

I/ DoDI 5000.2, "Major System Acquisition Procedures," March 19,
1980.
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0 a methodology for costing weapon system unit manpower
which reveals occupation- and pay grade-specific cost-
relationships of the weapon system unit manpower re-
quirements.

These two tools are interrelated and when used together produce

a multidimensional portrait of weapon system unit manpower. The

definition and cost methodology have been demonstrated on unit

manpower dAta for three major weapon systems:

0 the Army M-1 Tank,

* the Navy LAMPS Mk III, and

0 the Air Force Ground Launched Cruise Missile (GLCM).

The definition and cost methodology are briefly described and

the results of demonstrating these tools on the selected wea-

pon systems are summarized below.

The definition of high-cost/critical occupations is used

to analyze the characteristics of the weapon system unit occu-

pation and pay grade requirements. The definition is composed

of three elements:

0 Mission Essentiality, determined on the basis of
job titles of the positions within the organiza-
tional unit. We have used the rule that only opera-
tors and maintainers are mission essential. This
characteristic is sufficient to qualify an occupa-
tion as high-cost/critical.

0 High-Cost, determined on the basis of comparing
combined occupation-specific costs (i.e., training
costs, enlistment bonus cost, and selective reenlist-
ment bonus (SRB) costs) to a selected baseline cost
(for example, average training cost for the Service).
The purpose of the comparison of total occupation-
specific costs to a baseline cost is to indicate
those occupations with higher than average costs.
This characteristic is sufficient to qualify an occu-
pation as high-cost/critical.

0 Inventory Shortage, determined on the basis of exam-
ining authorizations and inventories for the required
pay grades in each high-cost/critical occupation. A
shortfall must be greater than some threshold. We have
used the rule of 2.0% below authorized level as the
basis for qualifying an occupation/pay grade combina-
tion as having an inventory shortage. The 2.0% thresh-
old was used based on the pattern of the authorization
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and inventory data analyzed. ThE 2% threshold is
not significant in terms of readiness, but is dsed
only as a reasonable value for analysis. This
characteristic is not sufficient to qualify an oc-
cupation as high-cost/critical, but must be con-
sidered in conjunction with the other two charac-
teristics.

Table 1 summarizes the results of applying this definition to

unit manpower data for the three systems. Statistics are shown

for the occupations (i.e., MOSs, ratings, and AFSCs), and the

quantity of personnel required in those occupations.

This analysis of the occupational requirements of the

selected weapon systems shows that all three of the systems are

in potentially vulnerable positions due to the preponderance of

unit personnel in high-cost/critical occupations. This vulner-

ability takes two forms:

" potential impacts because of the quantity of per-
sonnel in high-cost occupations, thus vulnerable
to O&S budget reductions; and

" potential impacts because of the quantity of per-
sonnel in mission essential occupations, thus vul-
nerable to continued inventory shortages which could
cause readiness and reliability degradation.

These problems may arise because of the following results:

* A tank battalion equipped with the M-1 has 82.6% of
its 511 enlisted personnel in the 21 (of 32) high-
cost/critical occupations.

* The LAMPS Mk III operational squadron has 73.7% of
its 232 enlisted personnel in the 11 (of 23) high-
cost/critical occupations.

* The GLCM flight has 94.7% of its 75 enlisted person-
nel in the 12 (of 15) high-cost/critical occupations.

Analysis of the data for the selected weapon systems has

pointed out that examination of this level of detail is valuable

in that it provides insight into the relationships and drivers

of the manpower requirements for the unit. For example, it is

not sufficient to look at the total authorizations and inven-

tories for an occupation. The status of specific pay grades

must be examined in order to determine real impacts. Quite

often shortfalls in more senior pay grades are offset by large
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inventories in first term pay grades. Alsc, for examination

of costs of manpower it is necessary to look at the details of

these costs such as bonuses. Additional details of these analy-

ses are contained in Section II of the report.

The initial unit manpower cost methodology, developed in

Phase I of this study, is used to calculate the costs of ini-

tially acquiring unit manpower. This methodology uses occupa-

tion-specific data to develop manpower costs.

The unit sustainment manpower cost methodology uses occu-

pation- and pay grade-specific data, to analyze unit manpower

costs. This cost methodology is composed of two element

structures:

0 the manpower strength element structure, identifying
four categories of personnel:

- unit mission personnel,

- intermediate maintenance personnel,

- installation support personnel, and

- indirect personnel support; and

* the manpower cost element structure, identifying two
major types of costs:

- recurring personnel acquisition costs, which are
recurring costs associated with personnel attri-
tion and replacement, and are calculated using
annual personnel loss rates, called here unit
sustainment factors; and

- annual unit sustainment costs, which are annual
costs related to all of the people in the unit
and are based on the estimated manpower require-
ments of the unit.

These two types of costs are calculated for the level of manpower

strength required (in this study, enlisted unit mission personnel

only) and combined to produce an estimated annual unit sustain-

ment, or operating and support, manpower cost. Table 2 lists

the strength element structure. Table 3 lists the cost element

structure.
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Table 2. MANPOWER STRENGTH ELEMLNT STRUCTURE

0 Unit Mission Personnel

- Crew/Operators

- Organizational Maintenance

- Other Unit Personnel

* Intermediate Maintenance Personnel

0 Installation Support Personnel

- Base Operating Support

- Real Property Maintenance

- Medical

0 Indirect Personnel Support

- Individuals

*0 Transients

00 Holdees (Prisoners, Patients, etc.)
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Table 3. UNIT SUSTAINMENT MANPOWER
COST ELEMENT STRUC'I'URE

Recurring AnnL~al Init
Acquisition Costs* Sus;tairiment Costs

* GENERAL COSTS** o GENERAL COSTS**

- Personnel Recruitment - Permanent Chanqe
of Station (PCS)

* OCCUPATION-SPECIFIC COSTS * PAY GRADE-SPECIFIC COSTS

- Enlistment Bonus - Pay and Allowances

- Selective Reenlistment - Retirement
Bonus (SRB)

- Support
- Training

- Incentive and Special
Pay (ISP not included)

* Amortized costs calculated using unit sustainment (personnel

loss rate) factors recurring at intervals dependent on loss
rates.

** Non-occupation-specific or pay grade-specific costs.
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In applying this methodology, unit mission personnel ore

identified by occupation and pay grade. Occupation-specific

costs are calculated based on the quantities of personnel in

each occupation. Pay grade-specific costs are calculated basecl

on the quantity of personnel in each pay grade. The totals for

these two cost groups, as well as those costs which are gen-

erally applied to all personnel (i.e., Recruitment and PCS),

are totalled to produce the unit sustainment cost for the

weapon system.

A more detailed explanation of the MCR unit sustainment

manpower cost methodology, as well as a brief description of

Service methodologies, is provided in Section III of the re-

port.

The MCR-developed unit sustainment manpower cost methodology

has been demonstrated on the three weapon systems selected to

represent the Army, Navy and Air Force. In an effort to deter-

mine the impact of using this more detailed approach, the same

data have been costed using a Service manpower cost methodology.

The results of applying each of these methods to a single organ-

izational unit are compared on Table 4.

Comparable MCR and Service manpower cost elements have

been aligned on the table. MCR costs were calculated for the

511 enlisted personnel of an M-1 tank battalion and Army costs

were calculated based on the allocated manpower per M-1 tank.

The MCR costs were converted to a cost per tank in order to

compare them with Army costs. The LAMPS Mk Ill comparison is

for the 232 enlisted personnel of an operational squadron.

The GLCM comparison is for the 75 enlisted personnel of a

single flight.

There are two conclusions reached as a result of these

analyses:

* There are two major reasons why weapon system unit
manpower costs developed using the unit sustainment
manpower cost methodology are higher than the costs

developed with the Service methodologies:
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The use of occupation- and pay grade-specific
costs rather than average costs; and

The inclusion of the accruec. costs of future
retirement annuities, which is the single lar-
gest reason for differences between costs oevel-
oped with the MCR methodolocy aid those devel-
oped using the Service methodologies.

0 In those cases where the Service methodologies use
occupation- and pay grade-specific data, the esti-
mates for that element are close to NCR's cdlcula-
tions. However, the use of different factors or the
inclusion of additional cost elements (e.g., Bonus
and Retirement costs for the M-1 calculations) in
the MCR methodology resulted in higher costs than
Service estimates. Specifically:

- The M-1 manpower costs, excluding bonus and
retirement costs, were very close (within I%).
This is due to the Army derivation of precise
occupation- and pay grade-specific costs for
pay and allowances and personnel replacement
(recruitment and training). However, the in-
clusion of retirement and bonus costs increased
the total cost using the MCR methodology by
22%. Until DoD makes a dec-sion to include
the accrued cost of future retirement, it ap-
pears that Army weapon system costing is quite
precise.

- The LAMPS Mk III costs, excluding retirement,
are 15% higher using the MCR methodology. This
is due to the use of pay grade-specific, rather
than average, pay and allowance and support data.
The inclusion of retirement costs increased the
estimate by 21%.

- The GLCM manpower costs, excluding retirement,
are 12% higher using the MCR methodology. This
is due to the use of pay grade-specific, rather
than average, support cost and pay and allowances
as well as the use of occupation-specific, rather
than Service-wide, loss rates to calculate annual
training costs. The inclusion of retirement in-
creased the estimate by 20%.

Details of the application of the MCR and Service manpower

cost methodologies are provided in Section IV of the report.

The following conclusions have been reached based on the

application of the high-cost/critical occupation definition and

the cost methodology to actual weapon system data:

xi

I L. . . . . . .. ", i i. r. . . , . . . .•, ,, . . . . . . .



0 Based on the limited sample analyzed (onu weapon sis-
tern for each Service), it is not possible to deter-
mine if the kinds of relationships identified in
these analyses are exceptions or the norm, although
we suspect they are the norm. Hcwever, application
of the definition and cost methodology to a larger
group of weapon systems would allow definitive con-
clusions to be made.

0 It is necessary to examine the dEtails of weapon
system unit manpower requirements, since it is only
through this process that the Services can identify
exactly where potential problems exist. Evaluation
of aggregated estimates makes this impossible and,
frequently, obscures the fact that a problem exists.

0 The utility of these tools is not only in the numbers
they produce, but also in the examination of the de-
tailed relationships among the various requirements
and cost drivers.

0 The analyses documented in this report indicate that
each of the three weapon systems analyzed may experi-
ence substantial personnel problems (inventory short-
age, readiness) due to the quantity of the high-cost/
critical personnel they require. The true magnitude

of these problems can only be determined following

an analysis of total Service projected assets and

MCR developed an initial unit manpower cost methodology in

Phase I of the project. This is used to calculate the cost of

initially acquiring unit manpower. When combined with the unit

sustainment manpower cost methodology developed in this phase of

the study a unit manpower life cycle cost may be calculated. A

discussion of the unit manpower life cycle cost methodology and

its demonstration on the LAMPS Mk III are provided in Section V

of the report.

OASD (MRA&L has developed the "Hardware-Manpower Balance"

project in order to examine the relationship of hardware design,

acquisition deci.sions, and manpower constraints. This is part

of the overall expansion of the analysis of weapon system re-

source demands identified in DoDI 5000.2. The Integrated Pro-

gram Summary (IPS), outlined in that instruction is an example
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of this DoD-wide expansion of weapon systeT manpower ani trairn-

ing analysis.

The tools developed by MCR during this project address t*()

of the most critical resources of weapon systrir operatio:is anui

support: manpower resources and dollar resources. Manpower for

weapon systems must be acquired, trained ard sustained. Weapon

system manpower costs are directly influenced by the type of

manpower required by the system. This has been clearly demon-

strated by the high-cost/critical occupation definition and unit

manpower cost methodologies developed and presented in this

report.

The definition and cost methodology developed during this

project have been tailored to provide a coordinated approach to

analyzing the manpower impacts of system demands. As demon-

strated in this report, much valuable information can he oh-

tained by analyzing the detailed unit manpower requirements.

MCR recommends that the tools developed during the project

be used by the ASD (MRA&L) to encourage the Services to iden-

tify and help resolve existing and potential manpower problems.

Specifically, we recommend that OASD (MRA&L):

0 Develop an approach which can be used to analyze
weapon system manpower requirements as early as pos-
sible (DSARC I if strengths are available). These
requirements, analyzed in terms of the definition of
high-cost/critical occupations, should be examined

in light of Service inventory projections, and prob-
lem areas should be identified. This analysis should
examine first the unit mission personnel and then be
expanded to include all requirements above the organi-
zational level and below the depot level. This anal-
ysis would provide information on and insights into:

- potential manpower problems such as:

0o excessive requirements for highly experi-
enced senior personnel,

00 requirements for occupations which are
already experiencing inventory shortages,
and

xiii



* requirements in mid-level pay grad.,wic
are already experiencing inventory shortages;

- system occupations with extremely specialized
training requirements, but which have limitedI potential for utilization or, other systems;

- the requirement for occupations which require

long training periods;

the requirement for occupations which are very
expensive to develop;

- the potential cost advantages of cross-training
personnel experienced on simiilar systems; and

- the broader impacts of the relationship of sys-
tem design to occupation and pay grade require-
ments, and any alternatives to these approaches.

SThe results of the analyses discussed above should
be used to focus on alternative concepts for system
manning. If the manning requiremaents cannot be changed
(e.g., the occupation is mission essential), then a
manpower acquisition strategy must be developed to en-
sure the availability of the required personnel.

Details of the application of the MCR-developed tools in the

analysis of weapon system manpower requirements are provided in

Section VI of the report.
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I. INTRODUCTION

This Technical Report presents the re.,ults of Phase 11

of MCR's project for OASD (MRA&L) on the "Cost Implications

of Hardware Manpower 3alance." In this phase of the projtect

MCR has developed a methodology for estima--ing unit sustain-

ment manpower costs for major weapon systerns.

This section discusses the following topics:

" background of the analysis,

" purpose of the analysis,

" approach taken, and

" organization of this report.

A. BACKGROUND

The Under Secretary of Defense for Research and Engineer-

ing has issued policy guidance that manpower impacts will be

considered in system design and acquisition. This is a new

and expanded consideration of manpower. It requires both OSD

and the Services to develop improved methods for evaluating

manpower requirements (i.e., quantity and type of manpower)

on Service resources.

Weapon systems currently being designed represent, for

the most part, an ascending level of both sophistication and,

in some cases, complexity. These technolocical advances have

frequently resulted in the increased deman for more costly and

skilled manpower specialties to operate and support these sys-

tems. The Services are currently experiencing manpower diffi-

culties, in terms of retention of many skill areas, particu-

larly in these costly and critical manpower specialties. In

recognition of these difficulties, DoDI 5000.2, "Major System

Acquisition Procedures," of 19 March 1980, delineates the mdi-

power analyses the Services must perform in developing the
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Decision Coordinating Papers (DCPs) and lnLegrati iroqrdi..

Summaries (IPSs) required for DSARC review. For D)SARC Mile-

stone II, the Services must:

" summarize projected requirements versus projecte2

Service assets in critical caree- fields;

" identify new occupations which may be required;

" provide a summary by fiscal year and occupation of
all formal training requirements for the proposeni
system, identifying numbers of personnel to be
trained and traininq cost;

" identify the contractor support and d epot workload
requirements in terms of manhours per end item; and

" identify the net change in total force manpower
associated with the proposed system 1n terms of
active forces, reserve forces, and DoD civilians.

These estimates are to be refined by DSARC Milestone iII

in addition to the following analysis requirements:

0 identify shortfalls in meeting requirements by
occupation;

0 assess the impact on system readiness of failure
to obtain required personnel;

0 identify new occupations not yet programmed into
Service personnel and training systems; and

0 summarize plans for attaining and maintaining the
required proficiency of operating and support
personnel.

These analyses require the Services to specifically

address the potential impacts of total system requirements

as well as detailed occupational requirements in terms of

their projected resources (i.e., money, personnel, time).

Therefore, system manpower requirements must be examined in

detail from at least the following three aspects:

0 The quantity and type of all manpower required
directly or indirectly by the weapon system, )or
the unit in which it will be deployed, must he
examined. This includes military, DoD civiliani,
and contractor personnel.
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0 The projected requirements for mnripower versus i:-
jected inventories for manpower particuary
tary personnel) must be examined.

0 The potential sources of skilled and expience2
manpower within the Service who nay 1e availaLle
for cross-training or cross-utilization on the sys-
tem must also be examined.

The primary purpose of these analyses is _. call attenr

to critical occupations which seriously influence sytem rtadi-

ness and which have serious projected resource demands or con-

straints. As part of this overall expansion of early analysis

of weapon system manpower requirements, OASD (MRA&L) has tasked

MCR to develop methods for evaluating two najor aspects of man-

power. These are:

0 the identification and evaluation of high-cost/criti-
cal occupations required for weapon systems; and

0 the impact on weapon system manpower costs of the re-
quired quantities of particular occupations and pay
grades.

In Phase I of this effort a preliminary definition of high-

cost/critical occupations and a preliminary initial unit manpower

cost methodology were developed. The results of this effort were

documented in the final report of Phase 1.2 1

Phase II of this effort has concentrated on refining and

quantifying the application of the definition of high-cost/

critical occupations; and developing the u-it sustainment man-

power cost methodology. A high-cost/critical occupation is de-

fined as one which is essential to accom 1ish the mission of

the weapon system, and/or is costly (because of training or re-

tention requirements). Inventory shortage is not sufficient, by

itself, to qualify an occupation as high-cost/critical . This

definition attempts to reflect the different applications of

this term used by the respective Services.

2/ TR-8006-1, "Cost Implications of Hardware Manpower Balanc'e:
Phase I - Initial Unit Manpower Cost Methodoloqy,' R. McCO)iiell
et al., Management Consulting & Research, Inc., Falls Church
Virginia, 30 November 1980.
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In Phase I, two element structures were developed to

categorize manpower requirements and manpower costs. The

manpower requirements for a weapon system, identified by ouan-

tity in a given occupation/pay grade combination, were coste(:.

This was accomplished by applying the occupation- and pay grade-

specific costs, listed in the cost element structure, to the

detailed unit manpower requirements.

In Phase II, the calculations using these element struc-

tures have been refined by including consideration of personnel

loss and replacement. The costs calculated by this approach

are related to sustaining the unit and are comparable to the

manpower operating and support costs calculated by the Services.

Unit sustainment factors, developed from Service personnel loss

rates, are applied to the recurring manpower costs.

In originally developing the definition of high-cost/

critical occupation and the unit manpower cost methodology, MCR

considered application of these methods in terms of DSARC Mile-

stone III or IIIA submissions. Further consideration has indi-

cated that such analysis should be completed by DSARC Milestone

II, when decisions can still be made which will affect the quan-

tity and quality of manpower required by a new system. By DSARC

Milestone II the Services have usually developed preliminary es-

timates of weapon system manpower requirements. Analysis of these

preliminary estimates will permit identification of occupations

which may present difficulties in the future. These difficulties

may be due to systems requiring one or more of the following:

0 extremely specialized training which severely re-
stricts choices of assignments;

0 occupations which currently have severe inventory
shortfalls and are projected to have them in the
foreseeable future;

* more expensive training in already expensive career
fields; and

0 disproportionately large numbers of high pay g3rale
personnel, especially in occupations with inventory
problems in certain pay grades.
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The methods proposed for defining higb-cost/cr~t:dI

occupations and costing unit manpower are niesiined to heLp)

address certain aspects of these problems.

B. PURPOSE

The purpose of this technical report Ls to document -CRs

Phase II efforts concerning the "Cost Impl:.cations oifarlware

Manpower Balance." This phase has involved six ma-or areas

of effort:

0 refining the definition of high-cost/critical
occupations;

0 refining the initial unit test data and element
structures;

* developing a unit sustainment manpower cost
methodology;

0 testing the methodology on selected weapon systerm
unit manpower data;

0 joining initial unit and sustainment costs into a
manpower life cycle cost methodology for weapon
systems; and

0 identifying potential applications of these methods.

This phase has involved eight tasks collectively concerned

with these areas.

C. APPROACH

The approach taken in this effort has involved building

on the foundation of the methods developed in Phase I. In

addition to refining the definition of high-cost/critical

occupations, and the initial unit test data and element struc-

tures, the research into Service approaches has been expanded.

The initial approach taken in this effort was to examine the

methods used by the Army, Navy, and Air Force in considering

critical occupation requirements and weapon system unit man-

power costs. A major weapon system from each of the Services

was selected to test the methods. The systems selected were:

1-5



0 Army M-l,

* Navy LAMPS Mk III, and

0 Air Force GLCM.

Each of these systems is approaching DSARC Milestone Ill or :i!A.

In testing both the Phase I and Phase Ii m.2thoos, only_rcaani-

zational or unit mission manpower has been used. internedliate

Maintenance, Installation Support and Indifect Personnel have

not been considered. The intent of this testing was twofold:

* to demonstrate the high-cost/critical occupation
definition; and

" to compare results of using the ICR method of unit
costing versus the Service methodologies.

Finally, the requirements of the Integrated Program Sum-

maries are discussed. This is followed by suggested applic-

ability of the two MCR methods (high-cost/critical occupation

definition and unit manpower costs) to these requirements.

D. ORGANIZATION OF THIS REPORT

Following this Introduction are the five remaining sections:

0 II. Application of the Definition of High-Cost/
Critical Occupations

* III. Description of the Preliminary Unit Sustainment
Manpower Cost Methodology

0 IV. Unit Sustainment Manpower Cost Data for Selected
Weapon Systems

0 V. Discussion of the Unit Manpower Life Cycle Cost
Methodology

* VI. Application of MCR-Developed Tools

Three appendices are also attached:

" Appendix A - Reference Sources

* Appendix B - Additional Navy Data

* Appendix C - Definitions of Service Manpower Cost
Elements
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II. APPLICATION OF THE DEFINITION OF
HIGH-COST/CRITICAL OCCUPATIONS

This section continues the discussion of weapon system

high-cost/critical occupation requirements, bejun in Phase I

of this project. Two topics are discussed:

* analysis of the high-cost/critical occupation defini-
tion; and

• results of applying the definition to specific weapon
systems.

A. DEFINITIONAL ANALYSIS

MCR developed a definition of high-cost/critical occupa-

tions in Phase I of the current Hardware Manpower Balance pro-

ject. This required identifying the characteristics of a high-

cost/critical occupation. MCR researched the approaches used

by the Army, Navy, and Air Force to evaluate critical occupa-

tions and determined that no universal definition existed.

Rather, an occupation is classified as critical based on the

context in which it is considered. Three basic characteristics

consistently appeared to be part of these critical classifi-

cations:

0 the essentiality of the occupation to accomplish
the primary function of the weapon system or to
achieve acceptable system readiness;

0 the costs associated with training or maintaining
adequate inventories of the occupation; and

0 the inventory shortages in particular pay arades
in the given occupation.

These three primary characteristics have been considered

in the MCR definition of high-cost/critical occupations. This

definition was applied to the three selected weapon systems

used to test the manpower cost methodology presented in this

report:
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" the Army M-1,

" the Navy LAMPS Mk IIi, and

" the Air Force GLCM.

As part of the Phase II effort, MCR r,-finf.d the Phise I

definition by quantifying the methods for identifying the

characteristics of high-cost/critical occuati-ris.,I refin-

ing the definition of these characteristic.:, t,*e followinj

changes have been made:

0 Mission Essentiality - This is s-ill the least quan-
tifiable of the characteristics and is based on the
impact an occupation has on system operational effec-
tiveness or readiness. Initially, in Phase I, this
characteristic was recognized on the basis of occupa-
tion code (e.g., Navy Rating AD-Aviation Machinist's
Mate). It is now determined on the basis of job title
(e.g., Power Plant Maintenanceman) as given in the unit
manpower document. This characteristic alone is suf-
ficient to qualify an occupation as high-cost/critical.

0 High-Cost - The criteria for classifying an occupa-
tion as high-cost is the comparison of the combined
costs of enlistment bonus, selective reenlistment
bonuses (SRBs) and occupational training to a base-
line cost. The baseline costs used in these analy-
ses are the Services' average training costs. '"hose
occupations with occupation-specific costs totalling
more than the Services' average training costs qualify
as "high-cost." This approach has been used because
it allows the recognition of all occupation-specific
costs, rather than only selected ones (i.e., only
training costs). Although the baseline used in this
study may not be the "right" number, the purpose of
the high cost analysis is only to indicate "above av-
erage" costs. Determination of a "high-cost" occupa-
tion is, therefore, dependent on the baseline used in
the comparison. Using a higher baseline obviously
would result in fewer occupations qualifying as high
cost. High-cost should be analyzed in the light of
the other two characteristics but is usual ly suffi-
cient to qualify an occupation as hiqh-cost/critical.

* Inventory Shortage - The basis for determininq whether
this characteristic contributed to an occupation being
high-cost/critical has .'anged substantially. In Phase
I it was determined soy on the basis of award of en-
listment or selective reenlistment bonuses (SRBs); it
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is now determined based on comparison of authoi izati;,.s
to inventories. SRBs were not found to be ,",
indicator of inventory shortages. Some occup tlluIs
which have inventory shortages are not awarded 5R[is
since the shortage may be temporary or tbc -ccupti
is easily substituted for or is cot considered to
critical. Other occupations wit relatively insigni-
ficant shortages receive SRBs. lo releuy this prob-
lem, the authorizations and invertories for each pay
grade were evaluated to determinE if tn inventory
shortfall existed in required paygra(nes. An occupa-
tion is categorized a3 having inventory shortages if
the authorizations in a required pay grade exceed
the inventory by 2.0%. This margin minimizes the sen-
sitivity to fluctuations in authorizations and inven-
tory. The 2.0% threshold was used in this study be-
cause analysis of the authorizations and correspond-
ing inventories showed that this was a common break-
off point in the occupations and pay grades evaluated.
The 2% threshold is not significant in terms of readi-
ness, but is used only as a reasonable value for anal-
ysis. Inventory shortage by itself is not sufficient
to qualify an occupation as high-cost/critical. It
must be considered in light of the mission essential-
ity of the occupation.

The analysis performed in Phase I of the selected weapon

system high-cost/critical occupations has oeen reevaluated.

The three characteristics described above are considered in

terms of the quantity of each occupation/pay grade combination.

The Phase II evaluation has revealed the need for greater

attention to pay grade requirements. This need can be readily

understood when viewed in the context of the unit sustainment

manpower cost methodology, discussed in Section III.

In reevaluating the occupation/pay grade requirements for

each of the systems, in terms of the revised definition, analy-

ses were performed in the following sequence:

0 The mission essential occupations were identified
based on data available from manpower documents
which provide individual job titles.

* The occupation-specific costs (enlistment 1()nus,
SRB, and training) were combined for each occuput ion
required by the weapon system and compared to the
applicable Service averaqe training cost. Those
occupations with combined costs greater than thc,
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Service average training cost were classified as
high-cost occupations. Occupations which are com-
posed of only E-8 and E-9 positions were not in-
cluded in these high-cost/critical calculations,
since their training cost has been previously amor-
tized and they do not receive bonuses or SRBs.

0 The overall authorization and inventory for each
occupation was determined.

0 A matrix of the quantity of each occupation and pay
grade combination was produced tc display the dis-
tribution of requirements and to assist in the analy-
sis of the three characteristics.

0 For those occupations which have been classified as
mission essential or high-cost, a more discrete eval-
uation of pay grade-authorizations and inventories
was conducted to identify specific shortfalls in re-
quired pay grades.

& Finally, the occupations were listed which qualified
as either high-cost or mission essential, thus being
identified as high-cost/critical.

The results of the analyses for the selected weapon systems

are presented in the following subsection.

B. RESULTS OF ANALYSES

This section presents the results of MCR's reevaluation

of the weapon system high-cost/critical occupation requirements

originally performed in Phase I. These analyses represent the

application of the revised definition of high-cost/critical

occupations, just discussed, which allows a more quantifiable

evaluation of system manpower requirements.

The weapon systems evaluated are the same ones examined

in Phase I of this project. They each represent a new capa-

bility for the particular Service:

* the Army M-1 tank which is replacing the current
M60 series;

0 the Navy LAMPS Mk III ship weapon system which is
augmenting the existing ASW capability provided by
the LAMPS Mk I helicopter system; and
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0 the Air Force GLCM, a member of the cruise :%issie
family, which will augment NATO defenses L7.
Europe.

Because of the differences among these weapon syste; s,

they have been evaluated and discussed individually. Lah is

considered in terms of the organizational unit in which it

will be deployed. The M-1 has been examined in the context

of a tank battalion. The GLCM is considered in termrs (f A

flight. The LAMPS Mk III is considered in a somewhat iiffer-

ent fashion due to the complexity of the units dedica-ed to

it. Thus, data is provided for the 13 sea detachments in-

cluded in a standard LAMPS Mk III operational squadron; the

shore-based component of the squadron; and the Fleet Readi-

ness Squadron (FRS), which is a totally dedicated trdiriinig

unit. It should be noted that the GLCM da-.a is somewhat

tentative as the specific pay grade requirements are still

classified. For the purpose of this analysis the manpower

was assumed to be distributed between E-4 and E-5 pay grades.

This assumption was approved as adequate for analysis by the

Air Force.

Each of the three evaluations are centered on the analyses

of the organizational units described above. The manpower

requirements data are displayed on the five main tables includel

in each discussion.

The demonstration of the application of this definition 08

the three systems has highlighted certain points which other-

wise might not be exposed. These are surrTarized below:

0 An occupation may be "high-cost" without navy nq an
enlistment bonus or SRBs awarded, and, conversely,
an occupation may lave an enlistment bonus ,i SRks
awarded and still not qualify as a high-cost occupa-
tion, due to low traininq costs.

* It is not sufficient to look at the total authoriza-
tions and inventories for an occupation. The status
of specific pay grades must be examined in (order to
determine real impcts. Quite often short falls in
more senior pay grades are offset by larle inven-
tories in first term pay grades.

I l-_3
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0 The award of an SRB does not necessarily 1nI1:ate

that an occupation is experiencin.; zn Inven.toi /
shortfall, and, conversely, the existence of ti i -
ventory shortfall does not necessarily mean an Sil
is awarded to counteract it.

1. Army --M-1

The Army M-1 main battle tank is to be deployed

throughout the world as a replacement for the M60 series of

tanks. The primary organizational unit in which it will be

deployed is a tank battalion consisting of 511 enlisted per-

sonnel. The primary manpower document for this battalion,

the Table of Organization and Equipment (TOE), lists 32 occu-

pations or MOSs spread over 13 Career Management Fields (CMFs).

Personnel representing all pay grades between E-3 and E-9 a:e

required, with the largest number in pay grade E-4.

Table II-1 lists the M-1 mission essential occupa-

tions. Of the 32 Military Occupational Specialties (MOSs)

required, four are considered mission essential. These MOSs

have been selected based on the job titles provided in the TO-E.

All are concerned with operating or maintaining the tank.

Table IT-2 provides the detailed calculations of the

high-cost evaluation of all of the occupations. As mentioned

in the table footnotes, in some cases the MOSs represent aggre-

gations of more than one occupation. The average training cost

used was taken from the Army Force Planning Cost Handbook (AFPCII).

The AFPCH establishes a value (in FY80 dollars) of $6,654 as the

average cost of initial training. For the purpose of the com-

parison to average training costs, only the skill digit ten (10)

training costs have been used for each MOS. The skill digit is

an MOS suffix which relates to pay grades. These costs most

closely compare to the recruit and initial training costs aver-

aged in AFPCH. Army costs of training were taken from the MOSB

which provides training costs by occupation and skill Ievel.
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Twenty-nine of the M(.,.Ss are liste,-i. .

three MOSs not included are OOZ (ComnanI o. e ,. .

position; 19Z (Armor Senior Serqeant), ar, :- ;.

and E-9s have been excluded fror, the ,oinalysiE. .... :

listment NCO), an MOS which begins at grade -t,. L. :?" 1

ceive enlistment bonuses. In a ilition, -11 i, I. L:

of the occupations receiving Sk<s receive , :.e

(21 months to six years of service) and B (s:x r

of service). Altogether, 15 of the MoSs are re . .

The third award level, the highest award Ievc' :;i:, e

to 54E. The total number of occupations which IS

high-cost was 21. This was based on the cori;l i -,

specific costs to the average training cost of $v ,UZ,4.

The second part of the analysis include. i, !:.is

table involves the authorizations and inventories fir ht! c.n-

pation. Twenty-one occupations are listed as havinc, intry

shortfalls. These shortfalls, indicated by i "ye-," -n the .,l-

umn marked "shortfall", may be for the overall occu.aiv .i in-

ventory (e.g., 1IC) or in particular pay grades reqitr-e,; :,y the

M-1 (e.g., 05B). The latter case is indicated 'y j yt" wth

four asterisks (****) underneath. Those MOSs whic.h Ijar een

classified as mission essential ,)r high-,-ost, an,: whi c, '1.ive :i,

overall or specific inventory shortfall, are list ..ci (c,:. .i; le

11-3. The MOSs with inventory shortfalls wh-ch :- :,, et te

criteria and are, therefore, not listed o l'atole 11-3 ,iie /I!,

71L, and 94B. The required pay grades with the .secific - hort.-

falls are indicated by a A • o)rnly pay grades t i ug-h iie

shown. Pay grades E-8 and E-9 have not been inc i,ie-i i:i this

analysis because they are uupervisors (not mission esst:citial

by the definition used for this study) and their trainir;n,

bonus, and SRB costs have already been amortized. I!, t ,.I

to facilitate this analysis the authorizations vd me;. 10

for some related MoSs have been agqreqated (e.q., 19 , ,i), ]1,!

19K and 19L have been combined).
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I _ _ _ _ _

Table 11-4 provides an additional perspective of

M-1 battalion manpower requirements. This is a maitrix of Te

distribution of personnel by occupation and p-y gradie corivLr.a-

tion. It shows the standard distribution of the -o-,rty <,, - !

personnel in the E-3, -4, and -5 pay grades. The 1ar-est iar-

tity of personnel is in CMF 19.

Trie data in the first four charts is sarmarlzev: on

Table 11-5. An analysis of the M-1 tank battalion MoSs shows

that 21 of the M-1 MOSs qualify as high-cost/critical (19K/L

has been counted as two MOSs). Four (19K, 191,, 45i, 63E) are

considered mission essential; all 21 have combined costs above

the average and are therefore classified as high-cost, and all

but one of the high-cost occupations (63S) have inventory short-

fails in required pay grades. This analysis demonstrates that

for the M-1, 65.6% of the occupations qualify as high-costs

critical, or 422 of the 511 personnel (82.6% are in high-cost/

critical occupations). Examination of manpower ind occupations

required in an M-l tank battalion shows that over half of the

personnel (53.6%) are required in the four mission essential

occupations (19K, 19L, 45E and 63E).

It appears that the M-I has a higher maintenance

requirement than the M60 series of tank but at the organiza-

tional level there is an adequate number of mechanics to handle

the workload. The Army position at DSARC III was that direct

and general support (DS/GS) maintenance workload does not in-

crease over current levels. For purposes of comparison, the

MACRIT 3 / criteria for the M60 series and the MSRS--/ criteria

for the M-1 are shown in Table 11-6. It should [,e noted that the

3/ Manpower Authorization Criteria, AR 570-2, "organizat](n and
Equipment Authoriztaion Tables," 22 July 1969.

4/ "Material Systems Requirements and Specifications," iDepart-
ment of the Army, 10 October 1980.
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annual organizational maintenance manhoars .

M60 for M-1, although no additional mechanics are provicu.

It appears, based on available manhours per mechanic, .

organizational maintenance personnel are adeqjate for pecc-

time requirements. The calculation snows Lnat w:In a pe& -

time availability factor (annual availab-e no~rs per .

of 1,590-V for a tank battalion of 5 s2

( 954x 54 =32-41
\I, 590 J

33 mechanics are needed. The M-i tank battalion ras 45L

and 37 63E for a total of 48 mechanics.

Table 11-6. ANNUAL MAINTENANCE MANiOURS
PER TANK (PEACETIME OPERATION)

M-1 M60Al/A3 M60A2

ORG 954 399 569

DS/GS 1,405 1,016 843

TOTAL 2,359 1,415 1,412

The increase in DS/GS required manhours from i,0i

(M60Al/A3) to 1,405 for the M-1 will presumably create a 3b%

greater requirement for mechanics than are currently aithorizei.

Most of this workload would fall on MOSs 45K and 63H since the',

do most of the maintenance at the DS/GS level for tanks. The

current 45K and 63H authorized strength and inventory are as

shown in Table 11-7. Both of the MOSs are in short supply,

particularly at the journeyman and senior level for 45K ("-'i,

E-5, E-6) and at the senior level (E-6, E-7) for the 63ii. 'C=

an operating fleet of 3,763 tanks the increased number of mech-

anics could be as much as 920 as shown in the caiculations

below:

5/ TARCOM Report No. ECD-2-79, "Average Maintenance Labor ~-\teb
for Tactical and Combat Vehicles," February 1979.

Ii- 6



F--

'"'EI

2t
ol

CD

CI-

U,,

C.C)

0 -11-17



1,016 (DS/GS annual maintenance manhors)x ,77 -

1,590 (availability factor)
1,4050

1,405 x 3,763 = 3,325

1,590

3,325 - 2,405 = 920

The manpower impact of replacing the M60A , -A2 LnC

-A3 tank with the M-1 tank is relativeiy smail. The overai-

number of enlisted personnel in each battaiion does not change

(511 total). The occupation mix changes to a iimnted degree,

principally by the substitution of M-l-specific operators/

maintainers for M60-specific personnel. The subszLitation ini-

tially is accomplished by either on-the-job training (QJ') or

short transition courses. The occupations that are currently,

or are projected to be, in short supply Army-wide remain the

same. The M-1 does not exacerbate problems of occupation-

shortages, but it does not alleviate these problems either.

Apparently, the M-1 will continue to have the existing prob-

lems since the M-1 is a replacement system for the M60 series

tank.

2. Navy - LAMPS Mk III

The LAMPS Mk III personnel requirements analyzed i;.

this section represent two different types of organizationa.

units:

0 a LAMPS Mk III operational squadron (232 enlisted

personnel), composed of:

- 13 sea detachments, and

- a shore-based component; and

0 a Fleet Readiness Squadron (FRS) (248 enlisted per-
sonnel), a stand-alone training unit.

Both of these organizations are totally dedicatec ,AMPS Mx

units. Current planning calls for eight operationil' sq>aroim

and two FRSs. A third type of unit is also required by the



LAMPS Mk III, the Aviation Intermediate Mdinten~nce Jepart:e:.

(AIMD. Original plans called for five AIMDs to be staooeo

throughout the world, however, this number may be re, c2 . to

four. The AIMDs are discussed only briefly in this anaiysi

for the following reasons:

* all of the occupations required in The AIM.j art , ,
required in thie operational squacron. ano

• they have relativeiy small numers if personrnel
required (a cotal of 87 enlisted personnel).

Due to the various types of units required ny the !AMPS Mk il",

and the fact that some are considered mission essential and

some support, there is apt to be contiusion concerning how each

unit iS considered in these analyses. In order to minimize

this confusion, certain rules have been applied:

0 In determining mission essential occupations, ony
the mission essential units (sea-detachments and
AIMDs) were examined. However, the mission essen-
tial occupations also occur in the "support" units:
the shore-based component of the operational squadro.
and the FRS.

0 In identifying the high-cost occupations, all ratingi
with occupation-specific costs were examined regard-
less of ,he type of unit in which they are reqjuired.

0 In evaluating the pay grade inventories, the opera-
tional squadron and FRS requirements were used in
determining if a shortfall existed in a required pay
grade.

Table 11-8 lists the mission essential occupations.

The job titles listed are those in either the sea :.Aetachments

or AIMD, which were the only units considered by MCR to be mia-

sion essential. The occupations also may be found filfililng

different jobs in the shore-based component or the FRS. The

LAMPS Mk III requires a total of 23 occupations, with seven pay

grades (E-3 through E-9). A total of nine of the occk.)itiOns

were considered mission essential.

Table 11-9 presents tne high-cost ani inventory

shortfall calculations, the data for the latter have been

11-192
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obtained from the FY%0 FAST model calculatio-,..

the 23 occupations a-e listed on this table ' tn .

on training costs, enlistment and selecte. . .

authorizations and inventories. The five cc tons no -

cluded on this table are either positions not rela tt

specific occupation or rating (APO, PO), or are s pervlsorvf

ratings which contain only E-8s and L-gs w:._c.. ar . . .

in this analysis (AF, AM, AV). The occpation- spec s

have been compared to the Navy average trarn ng ,

in FY80 dollars) supplied by the Training Rcsrce .

The training cost data, also acquired from 1Y., rprcsxnts re-

cruit training and "A" school training only. As wltn

Service calculations, bonus data (enlistment and S -§ as ter

from current listings. The Navy awards very rew eni.:enr

bonuses, with the MS rating (Mess Management 4ec .-

ceiving the only bonus of all the occupa"L.ns . .

of the selected occupations (AT, AW, MS an ,, r c

varying award levels. Altogether five OCC~ptZon:,

listed on this table, qualify as high-cost. .rese _ t_ AX

AT, AW, MS, and PN ratings. In examining the issr er.Lc.

and high-cost occupaticos it was founo that i of c..e ccC.L-

tions also have inventory shortfalls within reQuie y pay

The specific authorization and inventory dat.for , cc

tions are displayed on Table 11-10. Lxaminatior of tne .:utnrc-

zations and inventories in specific pay grades snows tnat tne

first term pay grades E-1 through EK-3 have no shoria. ,-s Ar.2

frequently have large overages. However, .

ratings listed have shortfalls in the ;'-4 ir, . .

the ratings have shortfalls in pay grace e-5. r. ... -y 5.<'

grades E-6 and E-7 show shortfalls in sever, O> tA c -rtcn'm.

The detailed distribution of perso:.-l .,y , .

and pay grade combination for an operational sw> -.

FRS is contained in Table Il-il. Detaiie br, ru,w:, 1 u ..,

personnel in the sea detachments, the shurt.-oe.: .

11-23
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and the AIMDs are contained i:. Aojna-: X.

the manpower required -in the opera . . ... . .

shows that the operational squadron.rc.i

of the ratings, while the FRS rci~ >. .

ratings . The operational squad,,ro)n S

its personnel, (162 personne! or o9.ot, . .

essential occupations. . . .

sonnel or 58.0%) in the ~S

In looking at the 13 sea deac...

in the draft Navy Training Plan, tr-e a;~nnz.K

each detachment stays substantially, te ..c e

tribution among occupations varies e ..t. , . 3

Thus, occupational representat-ion.- uC e

grade level. The detachmentre o .~

operation of the helicopter and o~nztc 0

Table 11-12 summarizes the preceding roarzu

Mk Ill occupational and pay gradereu.ren. I

were determined to qualify as n-otc .a .

ratings (AD, AE, AMii, AMS, AG andi PR) qualiri_ ea on te

of mission essentiality alone. Two or -Lne r a ing S

qualified on the basis of high-cost only. m

ratings (AT, AW and AX) qualified on. Dot".

and high-cost. These three ratings are te:otem'~

LAMPS Mk Ill ratings to train. ti in a.Iy , a

cost/critical ratings have inventory snorla_

pay grades, with E-5 shortfalls appearinq SW'

ratings. The personnel distribution ir. tre......~.

occupations for the operational sona( rona.....>. -.

same as that discussed for Table li-li.

3. Air Force - GLCM

The GLCM is the land-based- miee. . .- .

missile family, planned to be deployed nL

NATO defenses. The basic organizati-onal nt i, o.
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The exact composition of a GLCM flight In tr c o

and pay grade distribution is still classifi =, . For

poses of the MCR analysis, personnel have e ass,..

average pay grades of E-4 and E-5. For tni .. .

the more detailed analyses of the G"CM ust. ,e nsiere

tentative.

The minimum direct personnel r e r zirc

flight calls for 75 enlistea, non-aircrew p..

time 15 Air Force Specialty Codes (AFSCs) w:' have -

outs created: 316XOC (GLCM Missile System Analyst, an 443XOC

(GLCM Missile Mechanic) representing new, GLCM-specf-ic skiils.

Shredouts are alphabetical suffixes to AFSCs and indicate train-

ing or qualification on a specific weapon, specific ecuipment,

model, or series. They are indicated by a sixth character

appended to the basic five-character AFSC.

Due to the fact that the GLCM will only be deployed

in Europe and not in the continental United States CON6S), in

will present unusual personnel management and planning prolens,

as well as additional costs. Positions for GCM-specific per-

sonnel will be limited to European assignments. in order to bot

assigned to other units, these personnel will have to undercc

some level of retraining. Two of the AFSCs are constrained o:

this manner: 316X0C and 443X0C. In addition, two other AFSCz

(304X0 and 461X0) require specialized traininc whicn a'so re-

stricts their assignments to overseas, althou,,h not sueclfica v

to Europe.

Table 11-13 lists the occupations which are consialerea

mission essential for the GLCM. Of the 15 occupations currentlv

under consideration for the GLCM, eight are considered as mVs-

sion essential. These occupations fulfill jobs whicn are di-

rectly related to the operation, preparation, or ;.i:tcna;ce of

the system.

Low'.9
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Table 11-14 gives detailed data on occ._'i .-... -;Dcclflc

costs, authorizations and inventories for the "5 ArS(S.

on this data, occupations are classified as being ngh-co.o

having inventory shortfalls. The criteria for ca.sl:y>.5
occupation as high-cost in this study is based on the s-,-, ff

mal training costs and bonus awards comp=reo to * Ac r Fc-c

training cost of $6,786 / . Those c:cpazions ,, ex-

ceed this baseline are categorized as high-cost. - n nhe caoe

of the GLCM, an occupation may receive an Si3 (none receive an

enlistment bonus), and still not qualify as high-cost, Ce.g.,

443X0C). Based on the comparison of combined occupatoIon-spec_-

fic costs to the Air Force average training cost, eghnt of the

15 GLCM AFSCs qualify as high-cost occupations. Four af thusa

AFSCs (304X0, 427X4, 463XO, and 472X4) qualify due to the awar,.

of an SRB. The remaining four AFSCs (316XOC, 391X0, 461X0, and

811XO) qualify on the basis of their training costs.

Review of the composition of the proposed GLCM flignt

provides a better indication of the high-cost occupations. Six

one of the 75 personnel, or 81.3% of GLCM Iunit manpower, c e in

the eight high-cost occupations listed in Table 1I-14. The per-

centage is even higher for optimized versions of proposed G-CM

manpower requirements.

More information about the 15 AFSCs is proviuee in an

examination of the status of their authorizations an,- inventor-

ies. Fourteen of the AFSCs have inventory shortfal s n speci-

fic pay grades. Table 11-15 provides additional detail on the

status of specific pay grades in the mission essentia. or hcn-

cost AFSCs. This table shows that for pay grades E-5, L-u and

E-7 there are shortfalls in seven of the 14 AFSCs listed. The

6/ $6,786 is the enlisted non-aircrew traininq factor i r Y8b
used in the Cost Oriented Resource Estimatinq (Co;) rodel
in AFP 173-13.

11-71
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impact of thet, shortfalls can not be fully r

the specific GLCM pay grade structure is a

Table 11-16 shows the manpower distribution .

15 AFSCs. Although the pay grade quantities :,ay noz .. -

rate, the occupation quantities are those act.ai±, .

shown in this table, AFSC 811X0 (Security Soecialls, r

by far the largest number of personnel (5%) w tr. .

It is also experiencing serious shortfalls Ln py -.

The other occupations show a better situatio r,-C

the relatively small numbers of personnel required. '?.e

demand will come from the 316X0 (Missile System A... AFSC,

which requires eight enlisted for a single flight it is cur-

rently planned that the personnel who will fill this GLCM-speci-

fic shredout will be already experienced personnel fro other

systems. This is also planned for the other GLCM-specific

shredout, 443X0 (Missile Mechanic).

Table 11-17 summarizes the information in the preced'-

ing four tables. This table shows that 12 of the 15 GLCX Ar.'Sls

qualify as high-cost/critical occupations. Of the pos:ib>

combinations of the three characteristics, only four (304:,'

316XOC, 461X0, and 463X0) qualify in -ill three categories. iCi.L

of the 12 occupations are mission essential. hIowever,

these occupations also qualified in at lidst one oz Z-e u.,ur

two characteristics. Eight of the 12 AFSCs are also high-cost,

while all 12 of the AFSCs have inventory shortfalls. It Is,

of course, not known if these shortfalls are in recuirG o pay

grades.

C. OBSERVATIONS

The following observations are made oas6u oi, tiie ;. .iys

of the selected weapon system nigh-cost/critical *cc::t1 :.s;

0 The Services tend to consider occup- tionb :.
of the separate characteristics of hiqh-cost/crt -
cal (i.e., mission essentiality, cost, irnven'ztorly

i1-A4
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shortage) and, therefore, freqanzy ,o

an overview of the impact of all trnfce -e-
tics.

* The profile of high-cost/critic. occ at:o.r.s wtn-
in an organizational unit As in: .uenc ,.
by the mission essential occup" ions req. reo fr t.,e
particular weapon systea. Tab>- I-iS shows tne
statistics for the M-1, LAMPS Mj. 1.1, andi GJCM pro-
duced in this analysis. in tne c.se o: tn- e .- ,, Over
half of the battalion personnel are szienei to fo.r
M-l-specific mission essential .

0 The aspect of occupation-specific costs as anotner
characteristic of weapon system manpower anaiysis
has frequently been overlooked. '2aole snows
that in the M-1 battalion an extremely large pro-
portion (82.6%) of the personnel are i, occupations
which are above average in cost. The GLCM fllght
shows a similar proportion (81.3%). in identifying
high-cost occupations, the ultimate selection is
dependent on the baseline used in the analysis. In
this study the average training cost for each Service
has been used as the basis for the corparison.

0 The status of an occupation's inventory is frequently
used by the Services as an indicator of criticality.
However, an inventory shortfall is only of importance
if a particular pay grade within an occupation is re-
quired by a weapon system. Thus, inventory analysis
becomes meaningful only in the context of the r ec-ire-
ments of a particular system or organizAtIonaI unit.
The true impact of inventory shortfa] Is can only be
identified on a Service-wide basis for each occupa-
tion/pay grade combination.

0 The three weapon systems examine, have a prepnrance
of personnel in high-cost/critical occuna-.ions. This
should not be taken to mean that a' systems rec]<Ire
large numbers of high-cost/critica p& s:,nc". t
would be necessary to look ait a hi-:; ent.
Service weapon systes hfore any xc. . c

used to develop a it imensio;,a n ', ,; .

manpower :equirements. A profilc fi r c :,:, .

developed based on the three (hrotrIs,, . .

Thus, an occupation would, be dcaor ;,d n, . s.
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whnr innie trhze contex-t of. .~w-
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for $ 14,082, or 24.76 of one (_-

unit sistainment costs of $462, Su- . i, the A..,

experiencing inventory shorofa ,

quired in the LAMPS Mk iI- su' r . ,

This multidimensional anaysi. - ows t, . -

weapon system unit manpower re"T.;c... - >:.,, ,

acteristics which Inf oerc: zr-c L, t'° fi ... .



Table !1-19. PROFLE 62 , AX: -
TliE LAMPS ,,.x

0 Maipower Reyr : zs , .

TOTAL x.ISSLG:\ .iS /.-..

Oper. Sqdn. 232 29

ERS 248 144

* Annual Costs by Squadron:

&CC0 PAT-IQN-

TOTAL COS'U SPECIFI ?- EI.

Oper. Sqan. $4,731,156 $462,504 4

FRS 4,940,169 425,633

0 Authorizations and Inventory (E-4 bo.g 1-7
for AW Rating:

CURRENT CURRENT.
AUThiORI ZATIONS .NVENTORY k...

2,545 2,012



III. DESCRIPTION OF, VoL X.\NE. ......

SUSTAINMENT MANPi &>Si .

This section presents:

* a general discussion of tie i..t .
cost methodology c ind riu: I
sustainment -anoowe: cost ::c.Q ,

0 a brief description of Servce. , .
cost methodologies; and

* a description of the preilminry -
manpower cost methodology.

A. GENERAL

As part of the effort in support of t. VAS .

Hardware Manpower Balance project, MCR has nuvelo c: ... ns~we

cost methodology. The methodology is intended to , .- .

with an independent means of calculating manpower ::_ -.ew

weapon systems. The methodology ca)cu ae-

power costs incurred over a weapon systems's..

tial unit and unit sustaining costs. ?Dhese

in the context of the units in whicn tne by .

deployed. The unit is defined as the pzivl-aza,

entity (i.e., battalion, squadron, flight) h

assigned for a specific weapon system.

Initial manpower costs occur as a res_

manpower for the system. Specifica y,

recruiting, bonuses, and trairln of per-

In the context of the units in which tne sv ',..-

MCR has identified these costs as init ,, -

These are the one-time costs for peTsonn -,1 I

unit. In fact, these costs car. occur pric

fielded. In effect, these ar: the costs o .
available to be assigned to the units. ,

as a function of personnel attritinc fro air, r :- ..... ;.,

therefore, are also part of the unit susti



Sustaining costs o f ;anccu uf _-v,

life of the system. In the cor,-tcxx 3 -...

systems are deployed, MCR has ident_-fu(. _

sustainment manpower costs. Spec _caV,

the recurring costs of erimnSc

and allowances7 permanent change o-f .tt~

and retirement.

The initial and sustaininc ccbts e

the total unit manpower costs oL a weaci.'

cycle. However, before manpower costs ca.r

power requirements (i.e., personnel. to Ine

oped. Each of the Services approaches est W.-. cx-r _:s e

manpower requirements differentiv. Thr-ese

on the operational structure of the Servic(: 6 C

the generic type of weapon syst em en-Ln .'.<: ~
ship, tracked vehicle); and the DSARCphs .

full-scale development). As part of the Phis,:.~

velop the initial unit manpower cost eroo>v MQ :'

a manpower strength element structure cen--f

power associated with weapon system,-s. The em...

compatible with those used by the Services S 2..1 he

manpower strength elements are usec irn cot_.. ~.
and unit sustainment cost method.ologies. 'I" I ,..,.tz .-.

element structure developed in Phase I Of n-ei .s e.

modified based on comm~ents receiveu or tne 'fm

Specifically, the "Training Support"eemn cl

Personnel Support" element has been u~tu

The MCR manpower cost elemtent --st7-r u Ct2

revised based on review and analysis of the ...

port. The structure is now idnl~uIn ter-,

associated with acquiring initial -nit muce

associated with sustainment of unitmaow.



The unit sustainment cost mnethocoGol'k e.Y .

section is designed to be compatible wit. Service o:.§<?Y 4

methodologies, which are briefly reviewed in the next su .

More detailed descriptions have been provltd& i n L-u :e..

port of the Phase I effort.

The MCR methodology allows for the caiculation of occu-

pation-specific and pay grade-specific manpow cost witn

the organizational unit. The methodology a for tno

calculation of other manpower costs outside tne o

unit (i.e.; intermediate maintenance, instauiution scn o r,

and indirect personnel support). In the interests of simplic-

ity, since our purpose is only to demonstrate the se of tne

methodology, the cost data provided in Section IV of the report

has been calculated only for enlisted personnel witn the

organizational unit.

B. SERVICE MANPOWER COST METHODOLOGIES

This section briefly describes the Service metnodo.ocjes

for calculating weapon system manpower costs :in the following

order:

0 the Army methodology,

0 the Navy methodology, and

0 the Air Force methodology.

As part of the DSARC process the Services are zeci~reu

to develop two life cycle cost estimates:

* the Baseline Cost Estimate (BCE), and

* the Independent Parametric Cost Esti;mate (I>CE.

The latter is also sometimes called the Independent Cost Analysis

(ICA). Development of the BCE is the responsioiliry o the Pro-

gram Manager. The IPCE is developed by the Serv~ce 5tfs.

In costing weapon system manpower the Army, NaVY, Aa r

Force each use similar approaches. All Services calcu.azc a
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cost per weapon system (i.e., cost per sn.>. . .e

and Air Force cost all manpower in the .

entity or unit. The Army, since more than onL wueton y

can be found in a single organization or ri.It, a cna

manpower in the unit to the various weaipn sybtem[. fou:., rn e

in. All Services develop a total number &f rr , oXi-

cer and enlisted personnel. Ann-al pay , ,

calculate pay and allowances costs. 5 sua-, v---

training costs are calculated with the .

determined using per capita cost factors. inc ctdi. ann1cl

manpower costs for the weapon system are tnen :ui i y

the number of years of the system's life cycle. ;i.storicaliy,

the Services have not usually calculated costs us occpa-

tion- and pay grade-specific cost factors. b-ach Sefv-ce cost

methodology is summarized below.

1. Army Cost Methodology

The Army has several ways to estiucute weaon svzec,

personnel operating and support costs.7/ These are br:y

described below.

0 Average numbers of crew, maintenance, an - r-12
personnel for each of the items of equipment -
bined with the cost of an average crew,, m e
specialist, or indirect person to aeter
of operating one item for one yecr-.,
cost is multiplied by the avera. c n:a
quantity (the operating fleet) and tne -v Ce
of the system to obtain the total life cyc.e -Cs-.-
nel operating and support costs. ;r.s >s c.rren, ,
the most common method of personnel c .c!u w-s
used for the Baseline Cost Estimate for the X-1.

0 Cost Estimating Relationships (Cd'is] are develo,
estimate the personnel-related costs f VStmx.

7/ Report DCA-R-15 ARMY LIFE CYCLE COST MD \. ,
Guide to the Tactical Personnel Sub-Mol. ;:e,"es
ment to the Army Life Cycle Cost Model............. .
1979), Department of the Army (DACA-CAS), s,:.........
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Accuracy of such relationships, n-owve ',
upon the uncertainty surrounding; th-e CL> n :.c
similarity of the CER data base t o the syst. :
interest.

0 Using the Tables of Organizatior, an(. -~

or Tables of Distribution and Allcwar.c&t -

annual cost of personnel is co:;,pute,& cvD .

the number of personnel in each- U' -yel CE _r
aggregating the personnel by Oay
all TOE/TDA in the system detplyQv -
ing costs by pay grade and MOS t
operating and support personnel
alternatives, this is the most :-,..e
demanding in terms of knowleage b.'tn c
structure of the Army supporting tnt V>ii nen!
complete in terms of audit trail, the :mCm b ~eI y
related to the Army's way of force de~~,ant_ trne
one most adaptable to sensitivity analysis. e
personnel sub-model operated by the Co st A: 1.ysis
Directorate follows this third approac:h. L
series of input files, the model ca~c~a~ S
plays the number of personnel supportln: syste.1
by both pay grade and/or MOS to accux_a-..
costs of pay and allowances, Permanent Ch:. _ _f
Station (PCS), personnel replacement, th.e pr -,-rateG
share of the transient, patient, and prisoner assets,
the pro-rated share of recurring (variable" Arr- y
supply support operations, recuirriLng(vaib& n
cal support, recurring (variable) g~arters. a6 te
nance and utilities, BASOPS suppori,,rc
iable) administrative support, recsrr.;g ,( kvariao. ,)
unit equipment, and recurring (varlad-Le, tr-,eater
allowances.

The Army generates two major cost o>mtsnr

ASARC/DSARC process: the Baseline Cost Etct .

Independent Parametric Cost Estimate (IPCE). idhe ~rcr A an-

ager is responsible for developing the BCE, _-11hou(3, 6,chei n-

lytical groups may actually develop the cr±ai. .r

of the Comptroller of the Army COCA), Cost An,,.ysc~ .crcoa

is the developer of the IPCE. Each of these oMaAIVon~:-~r

use any of several possible models to develon teu~rrrs

The particular methodology used to develop thc ~ zin.2u

may require data not included in formzal :na1r,.pnwek.r , -

logistics documents. When this occurs, the L n _r



contact the various commands and activities, as nesef, c

additional data. Manpower cost estimates, whilie deper. e :.

manpower requirements estimates, are developed separately.

The BCE and the IPCE include manpower costs n

to the specific cost categories of the Army cost breakdown strac-

ture shown in Table III-1. Definitions of tne elemen.ts are pra-

vided in Appendix C. The entire cost breaKow:. structu ,

well as detailed direction on developing lifC cycL2 cst , is

provided in DA PAMPHLET 11-4, "Operating and Support Cost GuIae

for Army Materiel Systems," April 1976.

In costing manpower for weapon systems withizn the

unit, the Army follows a procedure of assigning direct person-

nel (e.g., crew) and allocating direct maintenance personnel

and indirect personnel to the weapon system. Tnus, the Army

does not cosc the entire battalion but only those directly

associated with the weapon system. The personnel procedure

reflects crew, maintenance, and indirect personnel require-

ments, and costs are largely derived on the basis of cost ac-

tors from the Army Force Planning Cost Handbook (AFPC~2.

order to provide a total system cost, each military personnel

cost element must also be multiplied by the total nu4mber of

operational weapon systems and the total number of years inr

the life cycle. This procedure is normally used for ai

weapon system costing by the Army.

This data is combined with other data (e.c., ?e:ta-

tive Basis of Issue Plan) obtained from the com ,anc s ---J "ctv-

ities on an "as needed" basis. The cost data necessary

satisfy the Army cost breakdown structure elements is then

calculated using:

0 "in-house" Cost Estimating Relationships (CEns) and

cost factors;

0 estimates derived by analogy with other systems
(e.g., the M60 and the M-i); and

0 costs added as throughput.
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Table III-1. COST BREAKDOWN STRUCTRL iLL'ME\.
FOR ARMY MATERIEL SYSTY"S APP w.
TO MANPOWER*

Element Number Cost Element

3.0 Operatinj and Support

3.01 Military Personn-

3.011 Crew Pay and AILowances

3.012 Maintenance Pay A1, Afi1owonc

3.013 Indirect Pay ana Aiiowonces

3.014 Permanent Change of Station (1PCS)

3.03 Depot Maintenance

3.031 Labor

3.05 Other Direct Support ,)perat~o.s

3.051 Maintenance, Civi.Lian Labr

3.06 Indirect Support uperations

3.061 Personnel Replace;.ent

3.062 Transients, Patients ano
Prisoners (TPP)

3.063 Quarters, Maintenance anu

Utilities (QMU)

3.064 Medical Support

3.065 Other indirect

* DA PAMPHLET 11-4, "Operatinj dind Support Cost duide for

Army Materiel Systems," Department of rtn Ar;,.y, April 197o.
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Various "ground rules" or costing a s.i..pLioo r.

also noted. Relevant assumptions include:

0 peacetime operation;

0 planned milestone schedule;

0 FY dollars used in calculations;

0 O&S training (equipment) costs whicr. are
in cost of replacement personnel arnainn-:

• operating fleet theater deployment .
Europe for the M-l).

Although parametric methods are expressiy r~qu.red

in producing the IPCE, they are not necessarily excIudea from

consideration in producing the BCE. A major difference, how-

ever, is that the IPCE uses a large integratec pardmeti-ric motez.

Usually, the model is the Army Life Cycle Cost Model (A-CCM).

For the M-l, the ALCCM was not used. An alternate e was

used, one developed particularly for tracked combat vehicles.

This alternate model proved very cumbersome and only a -lmi"ted

number of individuals had the expertise to use it. Because of

these deficiencies, the model will not be use- frr costing the

M-1 for DSARC Milestone IlIA.

The manpower and cost data for the M-1 DSARC Mile-

stone III BCE and IPCE were obtained from the Materiel Systems

Requirements Specifications (MSRS), the TOE Personnel Sub-moe.,

and the AFPCH. The MSRS provides the basic system parameters

including crew/operators, the TOE Personnel Sub-,,.odel provides

data on the maintenance manpower and indirect manpower, ana tne

AFPCH provides cost factors.

Another source of cost information theft wii > iLi avi-

able for Army weapons system costing is the Operating3 afnu Suppurt

Cost Management Information System (O&SCMiS). ',his svstem is

being developed by the Army to provide for ceiraiz<tion of Au

actual operating and support costs.

IL



2. Navy Cost Methodology

In the Navy, manpower requiremen-s .n>,

ma power and training documents are transiatel .nt.apwu

costs, under direction of the Program Manager (e.. ...

266 for the LAMPS Mk III). For the LAMPS MX m, c Nv

Air Systems Command (NAVAIR) is responsiile f,>r ? .. ,cvc.-

oping these costs; specifically, NAVAIl 0-, tro-,

Fleet Support Group. These costs are uitratc] - ,:- ,

into the Decision Coordinating Paper (OCP) <:nI:.t<:r,=te -

gram Summary (IPS) presentations made at b,'.A . .. ... wer

requirements are also provided to OP-96D, the 0 :M.sh.2 2

Analysis Group, which develops the Independen.t Co .'sts

(ICA) for the program. Both t',e Dase-ine cost ar. i/s s, cevel-

oped by the PM, and the ICA are presentec in the fo t re-

quired by the Cost Analysis improvement Groa tCA" b f Ald

review before being incorporated into the DcIPS.

The basic methodology used by N,%VA!.% 04 to d evelop

LAMPS Mk III manpower operating ,nd support costs is 2casec on

the Navy Resource Model (NARM) methodology. The NAIY. o-tut

is developed from cost factors derived from prior ,/C"c budget

data. OP-90 publishes the NAPM methodology factors annually

in the "Navy Program Factors Manual." These factors are usec,

in developing estimates for direct and indirect costs by r

priation: Military Personnel, Navy (MPN) an _ ;3e .s L:]

Maintenance, Navy (O&MN); for officers ao n cste r ships

and aircraft. The pay base used In the NA,-<Y c

the aggregated composite standard rate for o0i£Ces

listed used in the FYDP.

For some costs of LAMPS MA ill, N 0-. ,4 :, fe.

or developed program-specific factors to b L, '

existing NARM factors. Part of the NAtM ......

the Officer and Enlisted Active Aiiowanc. ,. .. <.

serve as the mu]tiplier for calcul] tinj per



aircraft based on the Navy Training Plan (NchK. .

multiplying factor used in the NARM methodoiocy Is a

factor developed for officers and enlisted by whicn tne s

pay factors are multiplied. These weightinc racor . cC >-.<:-

oped by the Naval Military Personnel Corrrnj \ 19C n)-sei.

actual pay expenditures for each program e

LAMPS Mk III manpower costs have: not enc,-

weighting factor supplied in the factors .

total pay factor has been used for officer :, enliste".

The basic cost elements and factors inccfu i6 the

NARM for costing aircraft manpower are listed in Y nle -.L-2.

Definitions of the elements are provided in Appenix &2.

Other factors used in the NARM cacCLat!o.Ls fl the

indirect officer and enlisted factors. These factrf. represent

the calculated number of personnel required for indirect func-

tions for each platform. These factors are ueveloped by allo-

cating variable support costs to ships and aircraft. '.he sup-

port costs which have been allocated are only those whicr. are

assumed to be affected by changes in the numbers of platfor6s.

In other words, the support costs have been blcuiite& oaseQ o

identification of allocatable support activities. Generally,

the following rules have been imposed:

0 one third of base operations support- cocs n<
been allocated;

0 two thirds of staffs and OMN for ozx c; -s.

support activities have been aliocate ; Ir:

0 all students, trainees, transiets, ,
prisoners have been allocated.

The final allocation for indirect costs is for tnosu costs

directly related to individual platform types. For ucn

the support activities, one force-related rj> .



Table 111-2. NARM MANPOWER COS'- u;':x <S

Total Direct Operating Manpower (Airc.afz)

* Annual Direct MPN

- Total Officer Direct MP:N

so Officer Active Allowance

s0 NARM Officer Pay Fac-or

o Officer MPN Weight c

- Total Enlisted Direct MPN

o Enlisted Active AllowanC

sO NARM Enlisted Pay Factor

so Enlisted MPN Weight Factor

* Annual Direct OMN

- Annual Air Temporary Additional Dty (CAD)

sO Air TAD Dollars/Person

sO Officer Active Allow.:cu

o Enlisted Active Allowance

Total Indirect Operating Manpower

* Operating Indirect MPIN

- Indirect Officer MPN

00 Indirect, Officers

-- Base Operations, _,f,,ce7s

-- Recruiting and Exarining Activities,
Officers

-- Health Activit'es, officers

-- Transients. cufrs

-- Traininro ,i s

-- Personnel :ioldinc Account, '-fficuro

00 Indirect Officer MPN Factor

"Navy Program Factors Manwi] , " i PAV 3W-,. , , 9



Table 111-2. NARM MANPOWER COS) MN1,

- - Permanent Chanyc.c:za;........

- Indirect Enlisted MPN

00 Indirect Enlisted

-- Base &~a~~

-- Recruiting a. .. ..

Enlisted

-- Health Activitle ;

-- Transients, ris&

-- Training, Enlisted

-- Personnel "olding A>m.....

s0 Indirect Enlisted MPN F-actcr

-- Permanent Change of ..

0 Operating Indirect OMN

- Logistics OMN

- Base Operations OMN

- Training OMN

- Health Activities OMN

- Recruiting and Examining Activities



cost was chosen as a proxy for the support -v

load. Support costs are allocated to eac:; p1.i t,/:. .

proportional share of the total proxy reiLe. to a

platform type. In calculating manpower cos<: lf -
Mk Ili, the PM has usedi the original o.,i f- :,,iu.;

indirect costs assignable to platform types.

The current scheduIe calis for .

development of an ICA in February 19.. -

cussion of the methodology used by O1)-961; t.

is based on the standard procedures. O9-9ni , &,..7

these procedures for the LAMPS Mk 1i1 DSAxC -i2A.

uses the Naval Aircraft Operating ana Support Cost Est-mati,<c

Model to develop the independent parametric coste

The model uses CERs, based on parametric reao

indirect factors in common with NARYM. The coGr e , t r.-

ture used for the ICA is shown in Table :ii-3, frt-

provided in Appendix C. The included elements ar- those :-

lated to manpower costs.

In addition to the two models discusse, i'ove, there

are several other possible sources of manpower cos ,L

rently these sources are not used in developinc, manpow,; cfst

data for DSARC submissions. These sources are orlefly ,ebCg.e&

below.

The Navy Training Resource Model (T' Y. s ,

ming model operated by OP-120 to develop traini re re:ent

for the Program Objectives Memorandumn ond a t -

functions. The TRM provides an assessment f -. u

of people to be trained within a rating In"

skill training) by fiscal year. it also prov,- .,,

impact for both direct mission manpower ,-

operations) manpower. The model multiies

salary to give a dollar figure for each ra .

provides a reasonably accurate "A" school ti,;.:.,' "

T"..... .



Table 111-3. NAVY COST ZLEMLX¢T SPIKCTXi

0 Deployed Unit operations

1. Aircrew (Officers)
2. Aircrew (Enlisted)
3. Combat Command Staff
5. Other Deployed Manpower
6. Air TAD

0 Below Depot Maintenance

7. Aircraft Maintenance Mnowr

0 Installation Support

10. Base Operating Support

* Depot Maintenance

11. Component Rework

12. Airframe Rework
13. Engine Rework

0 Depot Supply

14. Depot Supply Operations
15. Technical Support

0 Personnel Support and Training

17. individual Training
18. Health Care
19. Personnel Activities

* Extracted from Naval Aircraft Opercatirg in. bU-':t -

Estimating Model FY77 Revision, Administrative Sc~e:.ce
Corporation, February 1977.



each Navy rating which is iore . s . ....

cost provided by the NARM.

The Navy Billet Cost Moue '

manpower cost by occupation,.jiay . .

designed to be used in weapon sysze. ... .. _.

Hlowever, it is not suitable as zata for .m.<

odology since individual -  . .. --....

are not delineated. in aadition, ceraa .... - ........

have been incorporated in tne calculaL l... y. .. ...

which contribute to the single speci c< ,..

appropriate for the MCR methodoiogy .e., -

ment and training costs).

The Visibility and anoeen a

Costs (VAMOSC) systems for ships a:<ia._- - .

VAMOSC-Air) provide operating ani scpport &

on systems. The systems collect co . : .- . .

for both direct and indirect eee: -co--

costs. However, the trait.:,. c s

training attributable to tne syst a. •.

the cost of fleet readiness sau-_:..: ,

maintenance courses). The cost o: il vr

included in the training support cost eea. .:. -: -

personnel cost element does not conta:-' i

costs either. This element or.i 1 cyi ' .... .:

3. Air Force Cost MethoaoLocv

The Baseline Cost Estimat.e s (_.

Manager and the Independent Cost Es*_.Yate

of the Air Force Systems Command orrne .- ,.] .

Improvement Group of the Air Staff.

The Air Force uses th, -e

Group (CAIG) cost element s'- : .ct n,. : ...

craft costing for DSARC prcs.2': .. . . ..



Table 111-4. AIr O.CL ,
COSQ ELEMENT S?RUCT_,<A*

0 UNIT MISSION PERS6NhL

- Aircrew

- Mai ntena.ck

- Other Unit Personr.

oo Unit Staff

o Security

oo Remaining Unit r'erqunel

0 DEPOT LEVEL MA:ENTENANCE

- Airframe Rework

- Engine Rework

- Component Repair

* INSTALLATION SUPPORT PERSONNEL

- Base Operating Support

- Real Property Maintenance

- Medical

0 INDIRECT PERSONNEL SUPPORT

- Misc Operations and Mainzenance

- Medical O&M Non-Pay

- Permanent Change of Station

• PERSONNEL ACQiSii?&N AA> '>-A...

- Acquis4tion

- Individual Training

* "Al. raft Operating and Support Cot DuVe>wC, C: 6UldL,

Office of the Secretary of Defense, Cos A:..'ui'

ment Group, 15 April 1980.



Air Force cost structure. Those ele.-enzt:, ,

are the manpower costs. Tne definitions of .

categories are provided in Appendix C. Th u:. . .

similar to those in the CAIG cost cevelopm-.-._

craft operating and support costs. it shol ,c ,

when a missile system is addressed, airc_,:-:fLrcIf ,,5

in this case to missile uniz o-.)erarors.

Tne general manpower cost Iethoi-,

the Air Force is a life cycle approach -ai_3fk.-_-

fic program. Manpower costs are generalizec v , .

cost approach rather than by one oriented towcrn if

occupation and/or pay grades. For example, the croced

GLCM requirements (officers and enlistedj are muizmc ec cv

the respective average officer and enlisted fuctors - -

at unit mission pezsonnel cost6. The cost estmares ived

by this methodology become part of the official cost

that is incorporated in the DCP. The manpower- t srtares for

the support requirements are derived by applying fAcz-rz to

the unit mission personnel requirements. ersonnc.

ing costs are developed based on a cost estimatlng :,.nodologb:

that has factors for acquisition, contractor-crovia ea traininq,

ATC residency, follow-on training, ana replacemenclrainn.-.

Once the user requirements are known, trainin. coss. eseacr.

AFSC are developed and fed into a computer moae wnzi ca..-

culates life cycle personnel acquisition ana aruinin, ,aszs.

Some other sources of cost infordtian 'aiat-

Air Force weapons costing are:

0 AFP-173-13, "Cost Analysis, USAF CoI
Factors," which has wide application n-
mation of manpower costs. Although it isrv
aircraft oriented, many general cost- faca-:-z ire
available. Particularly useful -,re

acquisition and training by Air .'sce y

Code.

0 The Visibility and Management o - .
port Cost (VAMOSC II) system is cuing ,



the Air Force to provide for .nc...
all operating and support cost _m. .
primary uses of the VAMOSC 11 da ;asu .
satisfy the operating and support oost :q_ .n

for DSARC presentations.

C. DESCRIPTION OF THE PRELIMINARY UNIT SS'X.:.L

COST METHODOLOGY

The MCR unit sustainment manpower cost .

designed to calculate manpower operating ann p

weapon systems within an organizational unit.

of two element structures:

0 the manpower strength element structure,

0 the manpower cost element structure witr ,. a C

unit sustainment factors.

The manpower strength element structur S Q 2

identify the categories of direct and indirect oersonni asso-

ciated with a system. The four categories of anpowr stren c t

elements are:

0 unit mission personnel,

* intermediate maintenance personnel,

0 installation support personnel, and

* indirect personnel support.

Cost estimates can be developed for the onu

which corresponds to the unit mission personnL*,_

be expanded to include the other categories. No ,

strength element for depot maintenance personre- I..

This is because our primary interest is -n ma. I A n7

costs with associated critical occupations. r' j2 fr..

personnel are found in depot level maintenance ,

sonnel are civilians or contractors. Table -

MCR manpower strength element structure.

The second element structure details unt ..

manpower costs. There are two types of cost e:,e,. ..

structure:

I ,I- C)



Table 111-5. MCR MANPOWER STRENGThz ELMY Sh'PiRE

0 Unit Mission Personnel

- Crew/Operators

- Organizational Maintenance

- Other Unit Personnel

" Intermediate Maintenance Personnel

" Installation Support Personnel

- Base Operating Support

- Real Property Maintenance

- Medical

" Indirect Personnel Support

- Individuals

so Transients

0 Holdees (Prisoners,
Patients, etc.)
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0 recurring acquisition costs, which Lre

costs associated with personnel atzritlo . r-
replacement, and are calculated using annual per-=.-
nel loss rates, called here unit sustainmetnt faczo:;
and

* annual unit sustainment costs, which re n
related to all of the people in the anit an- are ;>sen
on the estimated manpower requirements or one uGn.

These two types of elements are used to ca-c-laze ontn Z 'Ld nl

sustainment manpower costs. Table 11'-6 lists e:.ese e

The primary difference between the Service neor]ouooieb

and the methodology proposed here is the use of occlpation- ana

pay grade-specific data to calculate unit costs. T2he Services

generally, but not always, use aggregates for the 1 of offi-

cer and enlisted personnel and the costs. In the -C. n nethodology

the requirements and costs are developed taking into accoun-t

occupation and pay grade cost impacts.

1. Description of Elements

Descriptions of the manpower strengtn e.er-entzs a

the manpower cost elements, as they are used in the _ni-o scs-

tainment manpower cost methodology, are piesented

a. Manpower Strength Elements

0 Unit Mission Personnel - these personnel a-enefinec
within the context of the primary fwrce .in-- .: wh.ch

the weapon system is deployed (e.a., sauro.<:bta-
ion, ship). In order to cost the -nit piecbv,t:r-
sonnel must be identified by occur'i"on a:., :,,.>,,w.
Force unit personnel are general ly tine cr *- rdt;rs,
maintenance, and all other unit personnel . me :i,-

tenance category includes organizational mi:tenancc
personnel within the unit.

- Crew/Operators - full complemet of crwi

tors required to operate thew s
a discrete unit. This element i, V
officers and enlisted. The cMo:let I,\ ',-1A('(
occupation structure is usen;.

- Organizational Maintenance - i', 61,1i , it ;;-1
maintenance personnel in suppur< ,,, t ;,w

system. Maintenance Personnel iniy t(, ci iocite,

:1ii-20



Table 111-6. UNIT SUSTAINMENT MANPOWER COST ELL MEV
STRUCTURE

Recurring Acquisition Costs Annual Unit SCstainment Costs

0 General Costs 0 General Costs

- Personnel - Permanent Change of
Recruitment Station (PCS)

0 Occupation-Specific Costs * Paygrade-Specific Costs

- Enlistment - Pay and
Bonus Allowances

- Selective - Retirement
Reenlistment
Bonus (SRB) - Support

- Training - Incentive an,"

Special Pay

IIIm-2m



by the Services to indivna . / I
when shared by several weapon yst :, .

Other Unit Personnel - re;ainin; rsnnelfi
signed to the unit performing vaKfi6" A-
al roles (e.g., unit staff, sec Uri.y,

tration).

* Intermediate Maintenance Pe-sou..e - . -
sonnel outside the unit perfor:;n o.- . -p-

ment maintenance. Officer/eni-ste c v ---
tor total is sufficient detail.

Installation Support Personnel - personne nn -
rectly assigned to the unit but requireG for t. k- CL
to operate in peacetime. Generally t.ese p-eo.;)e cr

assigned to the installation an", woul.n :.ot ne re0re,.
if the unit were moved/deployed. nr<y, th.se &re
allocated to supported units. QffIcer/e;,1stedic1vil-
ian/contractor total is sufficient ueau

- Base Operating Support (BOS) - persone s~iDnr -
ing the operations of the instj 1a n-
organizations stationed there. r mese

people provide such functions as ctictos,
supply, services, security (excludnc; s'e...
security), transportation, ann admi:-istrnn or.
(e.g., finance, accounting, jec-;on .

- Real Property Maintenance (KOM) - prs' :-n
assigned to maintenance and operdt on t 2,- e-
property facilities and relateJ mar .. • ..
engineering support work an, services.

- Medical - medical personnel neee to s
the unit at its peacetime iocatio.

Indirect Personnel Support - the pr.portio:,te ,",2r

of the individuals accounts.

Individuals - transients ann "-ni ees ,ptent=,
prisoners, and personnel awaitng d152>dr,:-
students and trainees are excinei .stneir .,.s.

is included in the student/trln;e pay an-
ance portion of training cost. f I Ce -2 (.j St.

total is sufficient detail

b. Manpower Cost Elemnents

Recurring Acquisition Costs -

associated with personnel utt.ri, ii.
and are calculated using annua 1 pt-, ,:i,
called here unit sustainment fdctr-; 12..

• b



- General Costs:

00 Personnel Recruitriieit_--
recruitment and/or off-ic_
cost i s der ived f roin r'-o D"u k Tt
the Five Year Defense P1-
1980. This -is also
tamning manpower and, I.-.
culated using the ui~
ment factor which1 is n
nel loss rate data.

- Occupation-Specific Costs;

so Enlistment Bonus - thIs ~.
listment bonuses awardaec '

based on recruiting Z:e.
used a s a r ecr ui ti4ng in( neu e f7 t~r
occupations. This data is O~t~

Services. It is consilerei. ~ rc ost_

of sustaining unit mnanpower,
the rate at which personk_
to receive the bonus (:new , k- ,): Ar a rv e
in the unit. this cost i-i"'
the unit sustainment e. c~ r- :cor.
MCR has applied the cost riz
tions since there are no _-2s itnrrzen on
manpower documents.

so Selective Reenlistment ~~r~
is the cost of SRi~s awc-ir"'o _ 1"y te~7~

based on internal rtninrn~~
It is used as an i nduLc ;-, e -. to T "1A

reenlist in certain uccupat ions _i- tc

retain areurdlv,(i epr.,c. is
data is obtained frau. tne Serv ,e,,
considered a recurrinni c-f a
unit manpower. tnns j.

which the personnel wrm-,., . -

SRB (E-4s throuqh 1K-? ;
the unit. This cost is
unit sustain-ment SRB utr

0o Training - this is *,nc co

cruit, initial skil I~ i,( _,
training. In the case 01. tfA \i

skill training costs h,-ive '&

surrogate for thet sk,>' 1 <~> ..

ing costs. Th1ese Cs~a ,

the Services. it IS ..

of sustaininq ,in it r>w . S;oA



the rate at which new
occupation are irntrod~ctzc -_7~ L.

This cost is calculateci -- "
tainment training atr

0 Annual Unit Sustainment Costs ..w.....--

related to all of the people in:. ,a.
on the estimated manpower re -i- e.z- ''

- General Costs:

*e Permanent C hange o
the cost of Permanero .
for unit personnei. '
calculated by the Serv-::
are used.

- Pay Grade-Specific Costs:

00 Pay and Allowances - thisuo
each person in the npw
document for the unit. Ie
this methodology apro t- a

composite standard3 rate
(C) publication "Average
Civilian Manpower Intn. -

fense," Aagust 1980 (v
The standard rate averagt2:a
in a pay grade and Ircn'e~ vc
Military Personnel(Yie
less PCS costs. The a~~
removes quarters (t3AQ ),
ances, incentive pays a-.d(
not available to all the force.c
base pay, rations (BAS), unr. f:-
ration (excess leave), ano c o><.
costs are removed from.- tritj tr,...-

are instead used in tne mu~. .

pation-speciric costs. a-: -
be added back in to c c .)
pay/al lowances.

so Retirement - tnisc-,
cluded in any Serv't
ology. TIh e r et I --r
"Average Cost :jai
have been uso-i 4. r,*.
ment is con-Ldel-
the ultimate rtr ~
rather than a cre-'------- . .~-.-

age Cost flandcbo?&. ..

military retirei -. : 7.->

already retiLred.-7-



separately for this u. , ,
usually ignore this Co n r t.< I2 .
tern manpower costing. it is =p 1 .
annual cost to the num'er of ;onn -

quired in each pay grauc.

es Support - this is a oost 'miz i : > ..

cost of providing iedicl (i.
and other support. .CR s
in the "Average Cost .
is applied to all pers

es Incentive and Special ,Iy - t-
cost which may be paid :o cer
based on Service decisio . o
incentive pays are: fl":.t -D r ne
pay and other hazardous i ty D .ys. Examples
of special pays are se-a pay, Prc fcerc'' pDay,
medical pay, and nuclear officer ay. -s
costs are applied to all personnke q

ify, based on such factor-- as t:e-r occuoa-
tion, geographical location, or wcric. vlron-
ment.

2. Definition of Unit Sustainment i'octcrs

In order to use the initial unit crarnpower cosm c e-

ments in the unit sustainment manpower cost rrt-thodology, :acLors

must be applied. These unit sustainment factors a. low :or tne

calculation of the impact of personnel replacement i.. -he costs.

They represent the recurring costs related to personnel replace-

ment.

The unit sustainment factors develo::tei.< , &re

detailed Service personnel loss rates for

and pay grades. As with the annual cost t the

tainment loss rate factors must be update( ly.

The unit sustainment factors are Ut rv-,U.i

The specific factors developed for the three Strvic': ,re

provided in Section IV.



a. Unit Sustainment Recruitment t

The recruitment cost is an avefck,3 :e

developed based on Service data. This cost --

lated to personnel loss rates. The factor ustd IS

the total Service loss rate. Consideration of e t '>r-

ies and high school graduate status could usen d fc -

precision, i.e., higher mental categories k ..

graduates are more costly to recruit.

b. Unit Sustainment Eniistment zonks actors

The enlistment bonuses are used by each of the

Services to attract qualified personnel into occupatLons witI

large first term attrition. A person must meet three basic

qualifications in order to be awarded an enlistment forus icr

signing up for a particular occupation:

0 have a high school diploma,

0 score in the top three mental categories,

0 enlist for at least four years.

Not all of the enlisted personnel entering a

qualifying occupation receive the enlistment bonus. Thus, ,i

factor based on the percentage of actual awards (vs. tnose

entering the qualifying occupation) must be calculct. fr

each occupation. Where occupation-specific data Is tava -

able, Service-wide award data is used. In th .casc of une Navy

and Air Force, where such data is not readily availau , " ne

Service-wide E-3 loss rate is used as a surro<jte.

c. Unit Sustainment Selective ,
Factors . . . . . . . . . ..

Selective Reenlistment Bonusc.,

to various occupations. Awards are calcuiat,. ..

length of service of the reenlistee (c-r

or C), award level and length of LLIigatw s vut.



The current year SRB award list was .sea tc

identify the occupations receiving SRBs, the zone and awari

level. Costs were calculated in FY80 dollars for conslstency

with all other calculations in this study. The average pi

grade and length of service was determined for each Servkce

and each zone. The base pay for these averages was used as

the pay factor and multiplied by the current awara levei ani

the average period of reenlistment for each ServIce. The aver-

age reenlistment period was used to determine the frequency

of application. The SRB is applied only to the average grade

for a particular zone in each Service (e.g., Army Zone A is E-4,.

d. Unit Sustainment Training Factors

Training costs are one of the occupation-speci-

fic costs calculated as part of the MCR-recommended manpower

cost methodology. All of the Services collect tranin cost

data which contain, to varying degrees, the costs associated

with training a person in a particular occupation. As dis-

cussed in Section II, these costs have been used as the basis

for qualifying an occupation as a high-cost field.

In calculating life cycle manpower costs, the

cost of providing occupational training to replacement person-

nel must be considered. Two major questions are raised in cal-

culating these costs:

" How often should training costs be applied?

" What rate of loss should be used?

These two questions are related anJ are nf-

enced by the data available in each Service. 'ine Services

collect and aggregate data differently. The Army has the

widest scope of data, collecting training costs by oc<u>t<or

and skill level 'which reflects pay grade) and r~ooiwL i~m

rates by occupation and years of service (which cal. ,Iso b,

related to pay grade). The Army training cost data is lot
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recruit training, Ifl~tra' skill 1

sion training. The Navy coiltzcrs ri:.

pation. Costs are for recrui.ttriiga;

or "A" school, training. Skill e~

school, costs are not- adiecjiaretv -<.

the Air Force is collleczed- by o.

bination. Tlraining coa6ts

associated with any r§v .. for re -

individual cost for inita s-,ll or

ing. Loss rates are calculateQ fto eacir

not calculated by total pay grad e

Because of ui_-Zer;. n, .eve-s

ing cost data available from tne tV.e

grade-specific loss rates are p.ecwe

absence of this detail, occupa-ticn-speclfic

used. The first instance is possible usi.-.

latter case applies to Navy and Ai.r Force

3. Procedures for Usirnc zine nlt5a;:a

Cos t Methodo logy

Having defined the strenr, - a

the unit sustainment factors, the

is the procedure for caicu-latinc tne Do,,s

ment manpower cost methodolo,,

b~y manpower strength element s *,.

cost elements are applied on

fined previously as uinit sas~~.,.,f~

take into account the m-iovei.-,err tira

the normal cours-e of enl.ist,,-et,-1Ik

tion fromn the Service. This is .- - -

below. The first step is to:

0 Organize mianpo,_wer rco2,. u.c_~

t io n/pay v4r ad e con... i.:,.
for each caa o ;; ; i

arrayekd 1,y rnid L.d
squadron. L fiht).



Calculate manpower recuLrenent5 :r',2. n- _.

zational unit (e.g., inter;e:<.
stallation support anQ indrect
cally, these personnel are ldentifiea a -
gated total of officers and e-.
calculated these reqireen-ts
methodology is the same as t "U, v

Table 11-4, in Section 11, is an exo ze_.

personnel organization for the XM-i 7at, !- ..

Once the unit manpower rec recn [.0aK >, .

organized by occupation and pay grade and <.. o . :

of personnel in each occupation and pay g:~e ','c e e

the analyst can proceed to apply costs to tne na-. - seecha

part of the process involves a seoaence o -tE-,

0 Calculate pay grade-specfifc costs.

This involves the app_ c---ri . f c, I a-,: _ o~ ,

which are pay grade-specific (?G) to the .

each grade (QPG) It translates into thc fc e.:on

For PG:
(Cp&A ~ TC~~~

P&A+ CRET + CSP x P CAnr -

where:

CP&A = Annual Cost of Pay and Allow- .ce, f.§
specific pay grade;

C = Annual Cost of ?~etire-...
pay grade;

C Sp = Annual Cost of Supp.o-t
grade;

QPG = Quantity of pesonne in , ,
grade.

After calculating the pay grade-spcific ,s , in<

of costs are determined.

0 Calculate occupation-spc :_fi c<m-.

This involves the ap] arror -....

are occupation (0)-specific to the n ccne,
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occupation (Q.). In these calculations annual costs are

calculated using the unit sustainment factors. This process

translates into the following equation:

For 0:

[(CT x FUST) + (CE x FUSE) + (CSRB x FUSSRB)] x QO

= Total Annual Cost (TCo)

where:

CT  = Cost of Training for the specific occupation;

FUST = Unit Sustainment Training Factor;

CE  = Cost of Enlistment Bonus for the specificoccupation;

FUSE = Unit Sustainment Enlistment Bonus Factor;

CSRB = Cost of Selective Reenlistment Bonus for the
specific occupation;

FU = Unit Sustainment SRB Factor;
USS RB

QO = Quantity of personnel in the specific
occupation.

There are two costs which are not considered occupation-

or pay grade-specific. These are Personnel Recruitment and Per-

manent Change of Station (PCS). The methodology uses an annual

cost for each applied to all personnel. These costs are calcu-

lated using the following equations:

For Q:

(CRcT x FUSR x Q = Total Annual Cost of Recruitment
(TCRCT)

where:

CRCT = Annual Average Cost of Personnel Recruitment;

FUSR = Unit Sustainment Factor Recruitment;

Q = Total quantity of personnel.

and

CPCs x Q = Total Annual Cost of PCS (TCpcs)
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where:

CPC s = Annual Average Cost of PCS.

These two annual average costs can be calculated separately or

with either the pay grade-specific or occupation-specific calcu-

lations. MCR has chosen to calculate both of these costs with

the pay grade-specific costs in order to reduce the number of

calculations.

There is another cost which can be either pay grade-

specific or occupation-specific. This is incentive and special

pay. This is an annual cost which only applies to specific

positions. These costs are calculated as follows:
For Q:

CIS P x Q = Total Annual Cost of Incentive and

Special Pay (TC sP)

where:

CS Annual Cost of Incentive and Special Pay;

Q = Quantity of Personnel receiving Incentive
and Special Pay.

MCR has chosen not to include these costs in Section IV since

they are applicable only to a limited number of positions or

are geographic-dependent (e.g., COLA).

Once all of the above calculations are made, each of

the totals is summed producing the total annual manpower costs

for the unit in which the system is, or will be, deployed.

The total annual manpower cost for an organization

can be identified by the following equation:

TCPG + TC 0 + TCRcT + TCpcS + TC1 sP = TC

If TC is multiplied by the number of years of system life and

also multiplied by the total number of units/organizations

then a total weapon system unit manpower cost can be deter-

mined. As mentioned above, TC IsP  0 in the calculations

in Section IV.
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The next section presents the results of applying

this methodology to selected systems ard the comparison of

these results with Service cost methodologies. Only the unit

manpower costs have been calculated since these are the occu-

pation-specific and pay grade-specific costs (or equal across

occupations and grades). Manpower costs beyond the organi-

zational unit would be calculated in the same manner as the

Services currently do it. This is simply a matter of calcu-

lating the number of personnel in the other manpower strength

elements and then multiplying by Service average cost factors.
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IV. UNIT SUSTAINMENT MANPOWER COST
DATA FOR SELECTED WEAPON SYSTEMS

This section presents:

0 a description of the general approach used in applying
the unit sustainment manpower cost methodology;

0 the specific unit sustainment factors for each Ser-
vice developed by MCR and used in the unit sustain-
ment manpower cost calculations;

0 a comparison of M-1 unit manpower costs per tank esti-
mated using the MCR and Army methodologies;

0 a comparison of the LAMPS Mk III unit manpower costs
estimated using the MCR and Navy methodologies;

0 a comparison of GLCM unit manpower costs estimated
using the MCR and Air Force methodologies, and

0 conclusions based on these comparisons.

A. GENERAL

This section documents the results of applying the MCR-

developed unit sustainment manpower cost methodology to three

weapon systems, (M-l, LAMPS Mk III, and GLCM). These three

weapon systems are also costed using the methodologies currently

used by the Army, Navy, and Air Force to develop weapon system

manpower costs for DSARC Milestone III.

The objective of this analysis is to compare the results

of the MCR and Service methodologies, particularly the impact

of using occupation- and pay grade-specific costs. For the pur-

poses of these cost comparisons, only Unit Mission Personnel

have been costed. Within the unit, only enlisted personnel have

been costed since they are the area of principal interest in

demonstrating the methodology using occupation-specific data.

As explained in Section III, the costs for the other three man-

power strength categories (Intermediate Maintenance, Installa-

tion Support, and Indirect Personnel) have not been calculated.

The reason for not calculating the two latter categories of per-

sonnel is that they are not calculated using occupation- and pay
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grade-specific costs. In the case of intermediate maintenance

personnel, it was decided that this was not necessary for the

purpose of comparing results.

The manpower strength elements and manpower cost elements

used in the MCR unit sustainment cost methodology (described

in Section III) are shown in Tables 111-5 and 111-6. The unit

sustainment factors, which are applied to the recurring man-

power cost elements, have also been described in the preceding

section. The specific unit sustainment factors used in the MCR

calculations of M-1, LAMPS Mk III, and GLCM annual unit sustain-

ment manpower costs are presented in the next subsection. The

Service manpower cost elements, which are comparable to the cost

elements in the unit sustainment methodology, are listed in

Tables III-1 (Army), 111-2 (Navy) and 111-4 (Air Force).

The calculations using MCR's unit sustainment manpower cost

methodology are organized by those costs which are occupation-

specific and those that are pay grade-specific. The details

of the weapon system manpower requirements are provided in Sec-

tion II, in the discussion of high-cost/critical occupations.

In Section III, equations were provided that show how man-

power costs are calculated using the MCR-developed methodology

once manpower strength is determined. To demonstrate how these

equations are used in the calculations in each Service subsec-

tion the equations are repeated here as they relate to the two

tables provided for each Service. The two tables show pay grade-

specific and occupation-specific cost calculations. An example

from the M-1 calculations is given for one pay grade (E-7) and

one occupation - Army MOS 12F20. The equations used and examples

are shown below:

0 Pay Grade-Specific Cost Calculations:

(CP&A + CRET + CSPT) x QPG = TCPG

Example (E-7): ($17,928 + $4,725 + $1,588) x 24
- $581,784
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MCR has chosen to include two other costs on the pay grade-

specific tables, these are Personnel Recruitment (CRcT) and

Permanent Change of Station (Cpcs). Thus, the tables display

the following calculation for each pay grade listed (E-3 through
E-9):

(CP&A + CRET + CSPT + CRCT + Cpcs) x QPG = TCPG

Example (E-7): ($17,928 + $4,725 + 1,588 + $391 + $792)
x 24 = $610,176

producing a sum of the total annual cost for unit sustainment

costs for each pay grade.

0 Occupation-Specific Cost Calculations:

[(CT x FUST) + (CE x FUSE) + (CsRB x FUSSRB )] x Q0 = TC0

Example (12F20): [($11,478 x 0.13) + 0 + ($3,760 x 0.20)]
x 1 = $2,244

MCR has applied the unit sustainment factors for enlistment

bonus (FUSE) and SRBs (FUSSRB) prior to putting the costs

(CE, CSR B ) on the tables. The tables display the data used

to produce a total annual unit manpower cost (TCo) for each

occupation listed.

The sum of the costs from these two tables is the total

annual unit sustainment manpower cost for the organizational unit.

This cost is compared to a similar manpower cost developed using

the specific Service methodology.

B. SERVICE UNIT SUSTAINMENT FACTORS

In this subsection brief desczriptions of the unit sustain-

ment factors, developed by MCR for use with the MCR methodology,

are provided by Service.

1. Army - Unit Sustainment Factors

The Army uses a total Army enlisted loss rate in the

calculation of personnel replacement costs. MCR has developed

occupation-specific loss factors frow Army Iata:
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0 Unit Sustainment Recruitment Factor - The Army total

attri *on factor for enlisted personnel was 24.7% for
FY80. This is applied to the recurring recruit-
ment cost to derive the annual cost.

0 Unit Sustainment Enlistment Bonus Factors. TheAry

enlistment bonus factor has been calculatedd in a dif-
ferent way than the Navy and Air Force factors due to
the availability of more detailed data. The number of
people who actually received bonuses in M-1 required
occupations (3,187) has been divided by the number of
E-3 authorizations in those MOSs, or the number of
people who possibly could have qualified to receive
these bonuses 0,054). This calculation produced a
factor of 0.4-

0 Unit Sustainment Selective Reenlistment Bonus Factors -

MILPERCEN calculates projected Selective Reenlistment
Bonus costs using a five year average reenlistment
period and averaqe pay grades and years of Service
for each zone. 0 7  In FY80, the average pay grades
and years of Service were:

- Zone A, E-4 with three years service;

- Zone B, E-5 with eight years service; and

- Zone C, E-6 with twelve years service.

MCR has used these same data in the calculations.

0 Unit Sustainment Training Factors - The Army collects
training cost data by skill level for each MOS and
documents this in -he MOSB. In order to annualize
these costs they must be multiplied by occupation- and
skill level-specific annual loss rates. MCR obtained
detailed FY80 continuation rates for each Army Career
Management Field (CMF) from ODCSPER.lI / Continuation
rates are the opposite of loss rates and are identified
in terms of ranges of years of service (i.e., one to
three years, four to six years, seven to ten years, and
eleven to twenty years) within each CMF, rather than
pay grade. MCR has correlated the average years of
service for each pay grade to these data and selected
the appropriate loss rate. Several CMFs were used

8/ Annual attrition factors for FY80 received from DACA-CAC,
Mr. John Sincavage, taken from Army Force Cost Information
System (which is the automated system for the AFPCH).

9/ Information received ffrom MILPERCEN - Military Incentives
Management Branch, Mrs. Kristine Farrendino.

10/ MILPERCEN, Monetary Incentives Branch, LTC L.K. Walker.

ill/ DAPE-MPE, LTC K.M. Woodbury.
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by MCR in costing the selected weapon system (M-l).
The CMFs of greatest interest are those in which the
largest population occurs within the system or those
which are critical to the system, such as operators
and maintainers. The two most important CMFs are 19
(armor crewmen) and 63 (maintenance) although several
others are found in the M-1 battalion. The average
years of service by pa 2grade used in these calcula-
tions are given below:-'

E-3 E-4 E-5 E-6 E-7

1.5 3 5 10 16

Table IV-I lists the continuation rates for the M-1
battalion CMFs. Loss rates, used in cost calculations,
are the complement of these rates.

Table IV-1. ARMY FY80 CONTINUATION RATES FOR M-1
BATTALION CAREER MANAGEMENT FIELDS (BY
PAY GRADE)

CMF E-3 E-4 E-5 E-6 E-7

11 .79 .79 .61 .81 .91

12 .72 .72 .87 .90 .92

16 .78 .78 .82 .84 .91

19 .84 .84 .66 .79 .87

31 .78 .78 .77 .85 .92

54 .88 .88 1.00 1.00 1.00

63 .77 .77 .69 .85 .90

64 .77 .77 .85 .85 .91

71 .81 .81 .85 .88 .95

76 .78 .78 .91 .90 1.00

79 N/A N/A 1.00 1.00 1.00

91 .82 .82 .82 .84 .95

94 .69 .69 .83 .87 .81

As shown in this table two CMFs, 54 and 79 have zero loss rates
This is possible for CMF 54 which indicates no annual losses.
This is due to transfer of personnel from other CMFs in response
to SRB inducements. CMF 79 (reenlistment NCO/recruiter) receives
personnel only from transfers from other CMFs.

12/ Taken from DCSPER 411 report of November 1980. An alternate
source of potentially more accurate data is the Defense Man-
power Data Center (DMDC).

IV-5



2. Navy - Unit Sustaiuiment Factors

Historically, NAVAIR has not used manpower loss factors

in calculating manpower life cycle costs. The MCR factors have

been developed from Navy-provided data:

0 Unit Sustainment Recruitment Factor - Recruitment
costs are calculated using the overall FY80 Navy loss
rate for enlisted personnel of 36.6%.

0 Unit Sustainment Enlistment Bonus Factors - The enlist-
ment bonus factor is based on the average loss rate
for E-3s throughout the Navy. This rate is 31.0%. The
only occupation required by the LAMPS Mk III squadron
receiving an Enlistment Bonus is the Mess Management
Specialist (MS). Specific award data is not readily
available for this rating.

* Unit Sustainment Selective Reenlistment Bonus Factors -

The SRB factor is calculated based on the average per-
iod of reenlistment in the Navy (four years), the cur-
rent award level and zone, and the average pay grade
and years of service in the given zone. For the Navy,
the averages for each zone are:

- Zone A - E-4 over four years,

- Zone B - E-6 over eight years, and

- Zone C - E-6 over ten years-13/

* Unit Sustainment Training Factors - The sustainment
factors for Navy training costs are based on loss
rates by occupation. These loss rates are used as
annual rates of personnel replacement for each occu-
pation. Rates were developed by MCR bsed on FY80
data developed using the FAST model. 1 4  Table IV-2
lists the loss rates for each of the occupations re-
quired by the LAMPS Mk III. As can be seen in this
table, all of the ratings invloved have a loss rate
of approximately 30%. The overall Navy enlisted loss
rate is 36.6% annually. The LAMPS Mk III overall loss
rate is 30%. This is consistent with the shortage of
mid-level personnel (i.e., petty officers) currently
being experienced by the Navy.

13/ Information obtained from OP-136D, LCDR Roger Hope.

14/ Information obtained from OP-135D, LT Paul Johnson.
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Table IV-2. NAVY OCCUPATIONAL LOSS RATES
FOR LAMPS Mk III OCCUPATIONS

OCCUPATION FY83 LOSS
CODE OCCUPATION TITLE RATE

AD Aviation Machinist's Mate .3c

AE Aviation Electrician's Mate .32

AK Aviation Storekeeper .33

AME Aviation Structural Mechanic (Safety Eqp.) .27

AMH Aviation Structural Mechanic (Hydraulics) .29

AMS Aviation Structural Mechanic (Structures) .28

AO Aviation Ordnanceman .35

AT Aviation Electronics Technician .33

AW Antisubmarine Warfare Operator .31

AX Antisubmarine Warfare Technician .31

AZ Aviation Maintenance Administrationman .32

DK Disbursing Clerk .34

HM Hospital Corpsman .33

MS Mess Management Specialist 4.

PN Personnelman .34

PR Aircrew Survival Equipmentman .32

YN Yeoman .37
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3. Air Force - Unit Sustainment Factors

The Air Force uses a total enlisted t,.rnover factor In

the calculation of training and acquisition costs. MCR has cevel-

oped specific occupation factors from Air Force-providea

0 Unit Sustainment Recruitment Factor - Recruitment
costs using the MCR unit sustainment methodology are
calculated usi N/the overall Air Force enlisted loss
rate of 13.5% - since this is not an occupation-
specific cost.

0 Unit Sustainment Enlistment Bonus Factors - Enlistment
bonuses are not common in the Air Force and are only
briefly mentioned here. None of the proposed GLCM
AFSCs are currently being awarded enlistment bonuses.

* Unit Sustainment Selective Reenlistment Bonus Factors -

The Air Force does not include SRB costs in its sus-
tainment cost estimation process. MCR's methodology
includes this cost category. Average airo.nts for SRBs
were compp ed by deflating FY81 SRB budgeted amounts
by 11.7%- to arrive at FY80 amounts contained in
the table. The budgeted amounts were based on average
grade/years of service for each SRB zone as indicated
below:

- Zone A - E-4 over three years,

- Zone B - E-5 over six years, and

- Zone C - E-6 over ten years.

* Unit Sustainment Training Factors - Occupation-speci-
fic attrition factors for proposed GLCM occupations
are presented in Table IV-3. The rates listed were
calculated based on projected losses and projected
authorizations for FY81 using data provided by the
Airman Information Retrieval System (AIRS). The com-
putations involved dividing projected losses by pro-
jected authorizations to arrive at a projected loss
rate.

15/ Loss rate contained in Air Force Pamphlet (AFP) 173-13 and
used with the Cost Oriented Resources Estimating (CORE)
Model.

16/ 11.7% was used since that is the FY81 military pay
increase.
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-2l iV-3. AIR FORCE OCCUPATIONAL LOSS RT-S
FOR PROPOSED GLCM OCCUPATIONS

OCCUPATION
CODE OCCUPATION TITLE _,_T_

304X0 Radio Relay Equipment Repairman.

316X0C* Missile Systems Analyst

328X0 Avionics Communications Specialist

391XO Maintenance Analysis Specialist 1

392X0 Maintenance Management Specialist

423X5 Aerospace Ground Equipment Mechanic .171

427X4 Metals Processing Specialist z53

443XGC** Missile Mechanic .224

461X0 Munitions Systems Specialist .174

463X0 Nuclear Weapons Specialist .190

472X4 Vehicle Maintenance Analysis Specialist .062

545X0 Refrigeration/Air Conditioning Specialist .166

645X0 Inventory Management Specialist .157

702X0 Administrative Management Specialist .189

811X0 Security Specialist .259

* Loss rate for this new shredout is computed from the 316X3 data.

** Loss rate for this new shredout is computed from the 443XC data.
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In estimating training costs the Air Force app.i:es ar.

average attrition factor for each year of the life cycle cosz

estimate. The overall enlisted loss rate currently used by the

Air Force is 13.5%. This value is a computed average ratc for

all enlisted personnel, spanning all grades and career fields.

MCR used occupation-specific loss rates for Air Force training

costs.

As can be seen in Table IV-3, 12 of the 15 AFSCs have

an attrition rate higher than the average rate of 13.5% used in

Air Force sustainment cost estimation. The average for these 15

AFSCs is 17.3%. This shows that a Service-wide average does not

necessarily reflect system-specific attrition rates. Occupation-

specific attrition rates should be used where possible to properly

reflect the impact on specific systems.

C. M-1 MANPOWER COSTS

The M-1 has been costed using two procedures: the unit

sustainment cost methodology (developed by MCR), and the stan-

dard Army methodology (described in DA PAM 11-4). The latter

has been calculated using the factors developed for the IPCE.

Both of these are described in Section III. The MCR costs were

developed for the enlisted personnel in a single tank battalion

(no officers were costed). The estimate of 511 enlisted is

the current required strength for an M-1 tank battalion. M-l-

specific MOS and pay grade adjustments to the basic 7bE were

based on guidance received from the Force Integration Staff

Officer (FISO). The detailed matrix of pay grade and MOS com-

binations, shown in Table 11-4, is the basis for the analysis

using the unit sustainment methodology.

The calculations using the Army methodology follow the

standard procedure of allocating military personnel per weapon

system within the force unit. The Army does not cost the en-

tire battalion but rather only those personnel directly identi-

fied with a given system. In an effort to make reasonable and
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valid comparisons between the two methodologies, the final cost

comparisons are made on the basis of an estimated manpower cost

per tank rather than unit manpower costs. For the purposes of

this research the factors and costs used in the March 1979 M-I

IPCE for DSARC Milestone III have been used. The costs have

been updated to FY80 dollars and have incorporated the factors

in the October 1979 version of the Army Force Planning Cost

Handbook (AFPCH).

1. M-1 Manpower Costs Using the MCR-Developed Unit
Sustainment Manpower Cost Methodology

These costs have been developed using the total re-

quired strength of an M-1 battalion of 511 enlisted personnel.

The occupation- and pay grade-specific data and calculations are

provided on two tables: "Annual M-1 Unit Sustainment Manpower

Costs by Pay Grade," Table IV-4; and "Annual M-1 Unit Sustain-

ment Costs by Occupation," Table IV-5.

a. Manpower Costs by Pay Grade

Table IV-4 arrays pay grade-specific costs. All

costs are in FY80 dollars. For the M-1 tank battalion, the en-

listed personnel include only pay grades E-3 through E-9. The

cost categories listed on this table are explained below:

0 Pay and Allowances:

- Adjusted Standard Rate (ASR) - The Composite
Standard Rate (CSR) adjusted to exclude certain
costs such as quarters. This is taken from the
"Average Cost Handbook" and is pay grade-speci-
fic. The CSR includes basic pay, quarters, misc-
ellaneous expenses (rations, FICA, clothing,
bonuses, and several small costs), and incentive/
special pay. The ASR excludes quarters and in-
centive/special pay.

- Enlistment and Selective Reenlistment Bonuses -
These bonuses were included in the ASR as an aver-
age cost of equal value for all grades. They are
deducted from the ASR to be used in precise occu-
pation-specific cost calculations in Table IV-5.
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Quarters - The quarters costs by pay grade in the
"Average Cost Handbook" are in error. The Hand-
book methodology requires the use of BAQ rates for
Service members as a surrogate for operation and
maintenance of government-provided quarters. The
Army used the FY80 cost of BAQ payment, thereby
excluding the cost of government-provided quar-
ters in the Handbook data. As a substitute, the
average of Quarters costs for the Navy and Air
Force in the handbook are cited here.

Subtotal - This is a subtotal of three costs:
adjusted standard rate minus average bonuses
plus quarters.

0 Retirement - This is taken from the "Average Cost
Handbook" and is pay grade-specific.

0 Support - This is taken from the "Average Cost
Handbook" and is pay grade-specific.

0 Recruitment - This is calculated by dividing the
total budgeted cost for FY80 of Recruiting and Ad-
vertising by the total number of non-prior Service
(NPS) accessions. The cost of $1,581 was multiplied
by the unit sustainment recruitment factor (FY80 en-
listed loss rate) of 0.247 to arrive at the annual

cost per person of $391.

0 Permanent Change of Station (PCS) - The "Average
annual PCS cost per man" for the Army cited in the
March 1979 M-1 IPCE is used here. The $501 FY72
cost is inflated to FY80 dollars by multiplying by
1.58, which yields an annual per capita cost of $792.

* Total - This is the total of all costs by pay grade.

0 Quantity - This is the projected quantity of en-
listed personnel by pay grade for the M-1 tank
battalion.

0 Total Annual Cost by Pay Grade - This cost is calcu-
lated by multiplying the total cost for each pay grade
by the quantity. These are the total pay grade-speci-
fic costs for the M-1 tank battalion. The total an-

nual pay grade-specific costs for an M-1 tank battal-
ion is $8,959,029.

b. Manpower Costs by Occupation

Table IV-5 arrays occupation-specific costs.

All custs are in FY80 dollars. The costs associated with the

32 MOSs required in an M-1 tank battalion are examined on this

table. The cost categories listed on this table are explained

below:

IV..13
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* Occupation Title - Most MOS titles for the M-i
tank battalion were obtained from the MOS tiandbook
(MOSB). Titles of new MOSs, especially those which
are system specific to the M-1 tank, were obtained
from the M-1 FISO.

* Occupation Code - Occupations are specified by MOS
code. The MOS code consists of five characters.
The first three characters (two numbers followed by
a letter) identify the basic skill. The last two
characters further specify relative skill levels and
special qualifications required for a given position.

* Pay Grade - This is taken from the list prepared

by the FISO in the M-1 BOIP Analysis or from TOE
17-035 H010, and corresponds to the skill digit.

* Training Costs - The total weighted variable cost
for the MOS corresponding to skill digit or pay
grade is taken from the MOSB for the exact MOS
(identified by the full five-character MOS code).
In the case of new MOSs specific to the M-l, the
total weighted variable cost for a comparable MOS
has been used. All training costs are taken from
the September 1980 update of the MOSB Volume I,
(enlisted) and are in FY80 dollars. No training
cost is applied to E-8 and E-9 positions.

* Loss Rate - This is the unit sustainment training fac-
tor. These factors are derived from Army FY80 con-
tinuation rates for career management fields by pay
grade. Table IV-I lists all the rates used as unit
sustainment training factors in this calculation.

* Annual Training Cost - The training cost times the
loss rate provides the annual cost for each MOS
listed.

* Annual Enlistment Bonus - The enlistment bonus for
those MOSs authorized them has been multiplied by
the unit sustainment enlistment bonus factor of
0.40 to derive an annual enlistment bonus cost. For
example, MOS 19D is eligible for a $4,000 enlistment
bonus. The 0.40 factor adjusts for the actual num-
ber of personnel who receive the bonus. This cal-
culation is only applied to E-3s.

* Annual SRB - The selective reenlistment bonus (SRB)
costs for eligible MOSs (shown previously on Table
11-2) have been annualized using a Unit Sustainment
SRB factor of 0.20 based on the average Army reenlist-
ment period of five years. Zone A bonuses have been
applied to E-4 positions and Zone 3 bonuses to E-5
positions. The unit sustainment SRB factor has been
used to develop an annual SRB cost.
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0 Individual Annual Costs - This is the total of the
annual costs of training, enlistment bonuses, and
SRBs. E-8 and E-9 personnel were not costed.

0 Quantity in Occupation - MOS quantity for the M-i
tank battalion is determined from the FISO's BOIP
Analysis as of September 1980 combined with the
current TOE. This is used as the multiplier of the
Individual Annual Costs for each MOS.

0 Total Annual Cost by Occupation - These are the total
occupation-specific costs for the M-1 battalion and
is the product of the individual annual cost for each
MOS times the quantity of personnel in each MOS. The
total M-1 battalion occupation-specific cost is
$1,227,163.

2. M-1 Manpower Costs Using the Army Methodology

The Army methodology used for the Independent Parametric

Cost Estimate (IPCE) and explained in DA PAM 11-4 has been used

in these calculations. The personnel allocation and cost factors

for military personnel have been taken from the March 1979 M-1

IPCE. The Army used FY72 base year costs adjusted to FY79 dol-

lars. MCR has adjusted the FY72 dollars to FY80 dollars. The

MCR adjustment factor of 1.7205 was derived by multiplying the

Army factor of 1.6079 used in the IPCE (used to convert FY72 dol-

lars to FY79 dollars) by 1.07 to compensate for to FY80 pay raise.

The calculation for epch Army cost element shown on

Table IV-6 is explained below. These are annual costs per M-1

tank:

* Crew Pay and Allowances - 4 persons per tank crew
times annual pay and allowances of $6,719 (FY72 $)
adjusted to FY80 $ (1.7205 adjustment factor) is
$46,240.

* Maintenance Pay and Allowances - 1.5 persons per
tank times annual pay and allowances of $5,738
(FY72 $) adjusted to FY80 $ (1.7205 adjustment
factor) is $14,808.

0 Indirect Pay and Allowances - 2.63 indirect person-
nel per tank times annual pay and allowances of $7,392
(FY72 $) adjusted to FY80 $ (1.7205 adjusted factor)
is $33,448.
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0 Permanent Change of Station (PCS) - The !PCL annnuai
PCS cost per person inflated to FY80 dollars is $792.
This is multiplied by the number of personnel allo-
cated per tank of 8.13 (crew 4, maintenance 1.5 and
indirect 2.63) producing a cost of $6,439.

0 Personnel Replacement - The IPCE annual personnet
replacement cost of $1,340 (FY72 $) times an ad-ust-
ment factor of 1.7205 andd times 8.13 persons per tcnk
is $18,740. This includes the cost of recruitzne.t,
accession, separation and training.

0 Quarters, Maintenance, and Utilities (QMU) - The AFPCi
FY80 annual average cost of $581 for CONNU and $768
for Europe is averaged to $675. Multiplied by 8.13
personnel per tank the cost is $5,488.

* Medical Support - The AFPCH FY80 annual average cost
of $317 for CONUS and $356 for Europe is averaged to
$337. Multiplied by 8.13 personnel per tank the cost
is $2,740.

0 Other Indirect (Base Operations Cost) - The cost of
base operations is included in the '"ther Indirect"
cost element of the Army cost breakdown structure.
It is calculated and listed here in order to approximate
the costs covered by the "Support" costs listed in the
"Average Cost Handbook." Base Operations per capita
costs are available from AFPCH (p. I-11) for CONUS and
Europe as follows:

CONUS: $1,311

Europe: $1,733
Average: $1,522 per capita annual Base

Operations Cost

Quarters, maintenance, and utilities are also included
in this cost (44.3% of total). In order to avoid
counting QMU twice, it is deducted from base opera-
tions to yield an annual average cost of $847. Multi-
plied by 8.13 personnel per tank the cost is $6,886.

0 Total - The total cost for one M-1 tank using approx-
imately the same manpower cost categories as the unit
sustainment manpower cost methodology is $134,789. The
Army does not include enlistment or reenlistment bonus
costs in their cost methodology.

3. Comparison of Manpower Costs

It is necessary to compare the manpower costs on an

equitable basis since the MCR unit sustainment costing was for
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an entire tank battalion and the Army manpower costinc 's oase,

on allocation of personnel per tank. The manpower requirement

of 511 personnel used by MCR equates to 9.46 personnel per tank.

The Army allocation factor is 8.13 personnel per tank. tne

proportion of 8"13/9.46 or .8594, multiplied by the MCR unit

sustainment costs and then dividing the result by 54 (the nucoe:

of tanks in a battalion) gives a cost per taok of $62, ±i .

Each comparable MCR and Army manpower cost element

has been aligned on Table IV-7. The primary cost difference

between the two methods is the addition of ret-re.-ent and

bonuses to the MCR costs. These costs are not included in the

Army costs. The Army costs are shown on Table IV-6. The MCR

costs are shown on Tables IV-4 and IV-5. The MCR un~t costs

had to be factored so they would be comparable to Army costs

per tank. The MCR factoring calculation consisted of multi-

plying the cost for each element by 0.8594 and then dividing

by the number of tanks in the battalion (54).

0 Pay and Allowances - Both methodologies developed
pay grade-specific costs based on the grade struc-
ture within a tank battalion. The slight difference
in cost is principally due to the treatment of quar-
ters costs. MCR used a quarters cost for all quar-
ters maintenance and utilities in pay and allowances,
whereas the Army identifies this as a support cost.

Sample calculation: ($6,151,190 x .8594) = $97,895
54

0 Support - The medical and base operation costs equate
to the MCR support cost. When pay and allowances and
support costs are added, the MCR and Army methodolo-
gies are quite close (within 1%).

0 Recruitment and Training - Both the Army and MCR use

occupation-specific training costs. The Army in-
cludes recruitment as part of the personnel replace-
ment cost. Both methodologies provide similar costs

(within 3%).

0 Permanent Change of Station (PCS) - This cost is the
same for both methodologies since the Army cost fac-
tor was used in both calculations.
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0 Total - The MCR and Army methodologies both provide

approximately the same cost per tank since both
methods use pay grade-specific and occupation-speci-
fic costs (within 1%). However, the addition of
bonus costs and retirement cost in the MCR methodol-
ogy adds 22%.

4. Observations

The Army is fairly precise in the aerivation of pay

grade- and occupation-specific costs for pay and allowances and

personnel replacement (training costs). The same precise ap-

proach by MCR yielded very similar results: $133,2O9 per tank

versus $134,789 per tank using the Army methodology. The

addition of bonus cost, which seems reasonable since that is

included in other Services' pay and allowance costs, still does

not make a significant difference (4%). Only retirement cost

causes a large difference in costs (18%). However, until DoD

makes a decision to include retirement costs, it appears that

Army weapon system manpower costing is quite precise in terms

of including occupation- and pay grade-specific costs.

D. LAMPS MK III MANPOWER COSTS

The LAMPS Mk III has been costed using two procedures:

the MCR unit sustainment cost methodology and the Navy Resource

Model (NARM) factors. Only the enlisted unit manpower in an

operational squadron has been costed for the LAMPS Mk III. No

officers have been costed. The operational squadron contains

two components: the 13 sea detachments and the shorebased com-

ponent. A standard LAMPS Mk III operational squadron is pro-

jected to require 232 enlisted personnel. A detailed breakdown

of LAMPS Mk III enlisted personnel is shown on Table lI-il.

A second type of squadron is also required for the LAMPS

Mk III, a Fleet Readiness Squadron (FRS). The FRS is a totally
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dedicated training squadron. Although it is currently planned

to have the same number of aircraft as an operational squadrcn

(13) it has a slightly larger quantity of enlisted personnel

(248). A detailed breakdown of FRS personnel is also shown on

Table II-ll. The FRS is usually not included as a separate

unit in Navy calculations of manpower costs since the standard

approach is to calculate manpower costs by aircraft. The FRS

manpower costs have been calculated separately and are disc.s-

sed in the cost part of this subsection. The FRS manpower

costs have been examined in terms of the cost differences with

the operational squadron. The manpower data for both of these

squadrons has been obtained from the Draft LAMPS Mk III Navy

Training Plan of August 1980.

1. LAMPS Mk III Manpower Costs Using the MCR-Developed
Unit Sustainment Manpower Cost Methodology

These costs have been developed using the estimate of

232 enlisted personnel required for a LAMPS Mk III operational

squadron. The occupation- and pay grade-specific data and cal-

culations are provided on two tables: Table IV-8, "Annual LAMPS

Mk III Unit Sustainment Manpower Costs by Pay Grade," and Table

IV-9, "Annual LAMPS Mk III Unit Sustainment Manpower Cost by

Occupation."

a. Manpower Costs by Pay Grade

Table IV-8 arrays the pay grade-specific costs.

All costs are in FY80 dollars. The LAMPS Mk III operational

squadron requires personnel in pay grades E-3 through E-9. The

cost categories on this table are discussed below:

0 Pay and Allowances:

Adjusted Standard Rate (ASR) - The Composite
Standard Rate adjusted to exclude certain costs
such as quarters. This is taken from the "Aver-
age Cost Handbook," and is pay grade-specific.
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Enlistment and Reenlistment Bonuses - These
bonuses were put in the ASR as the sa ,.e aiount
for each pay grade. They are deducted from the
ASR to be used in precise occupation-specific
cost calculations in Table IV-9.

Quarters - This is taken from the "Average Cost
Handbook," and is pay grade-specific.

Subtotal - This is the subtotal of three costs:
ASR minus average bonuses plus quarters.

Retirement - This is taken from the "Average Cost

Handbook" and is pay grade-specific.

* Support - This is taken from the "Average Cost Hand-
book" and is pay grade-specific.

* Recruitment - An amount of $1,486 is the calculated
Navy recruitment cost which is derived by dividing
total budgeted cost for FY80 Recruiting and Advertis-
ing by the total number of Non-Prior Service (NPS)
accessions. A unit sustainment recruitment factor
of 0.366, the overall Navy loss rate, is applied to
the recruitment amount of $1,486 and yields an annual
recruitment cost of $544 per person.

0 Permanent Change of Station (PCS) - The PCS cost
contained in the NARM was used. This is the same
cost used in the Navy methodology.

0 Total - This is the total of all costs by pay grade.

0 Quantity by Pay Grade - This is the quantity by pay
grade for one LAMPS Mk III operational squadron.

0 Total Annual Cost by Pay Grade - These are the total
pay grade-specific costs for a LAMPS Mk III opera-
tional squadron. This cost is calculated by multi-
plying the total individual cost for each pay grade
by the quantity in that pay grade. The total annual
pay grade-specific costs for a LAMPS Mk III opera-
tional squadron is $4,268,652.

b. Manpower Costs by Occupation

Table IV-9 arrays occupation-specific costs. All

costs are in FY80 dollars. The LAMPS Mk III operational squadron

requires 17 different ratings, which have occupation-specific

costs associated with them. In addition there are three other

non-rated positions which have personnel assigned (ANSN, APO and

IV-28
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PO). Of these, only the AN/SN apprentice posit.ons have specific

costs identified for training. The training costs given for eac.

rating represent the costs of recruit training and "A" school or

initial skill training. Some individuals will receive o

training; however, these costs are currently not available. in

order to account for these costs, a surroyate has been usea, the

training costs for recruit and "A" school training. The cost

categories on this table are provided below:

0 Occupation Title - These are the standard titles and

codes for Navy ratings (occupations).

0 Occupation Code - This is an alphabetic code usually
representing the key words in the rating citle. It
is generally composed of three or four letters, with
the last character representing the rate of the in-
dividual. The rate is comparable to the pay grade.

0 Training Costs - These are the occupation-specific
costs obtained from the Training Resource Modei (TRM),
furnished by OP-122.

* Loss Rate - This is the unit sustainment training fac-
tor based on the personnel loss rate in each rating.
Table IV-2 lists the unit sustainment training factors
used in these calculations.

0 Annual Training Costs - This is the product of multi-
plying the rating training cost by the annual rating
loss rate.

* Quantity in Occupation - This is the number of people
in the operational squadron who are pro3ected to re-
ceive occupation-specific training. E-8 and E-9 per-
sonnel have not been included in these calculations.

0 Total Annual Training Costs - The product of multiply-
ing the annual training costs by the quantity in the
occupation.

0 Annual Bonus and SRB - This is the sum of separate
calculations of the annual bonus costs and the ann~a
SRB costs. These costs have been calculated by m ulti-
plying the estimated bonus and SRB amounts (discusseu
in Section II) by the unit sustainment factors and the
number of personnel receiving the payment. Details of
these calculations are in Appendix B.
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0 Total Annual Costs by Occupation - This is the sum of
the total annual training costs and the total annual
bonus and SRB costs. The total occupation-specific
unit manpower cost for the LAMPS Mk III is $462,504,
based on calculations for 226 of the 232 enlisted
personnel.

2. LAMPS Mk III Manpower Costs Using the Navy Methodology

The LAMPS Mk III operational squadron was costed using

the Navy methodology used for the BCE, using the Navy Resource

Model (NARM) factors. The NARM factors are contained in the

"Navy Program Factors Manual." The factors are: total manpower

cost and total manpower per LAMPS Mk III aircraft. MOR has con-

verted this to a per capita cost and then multiplied by the num-

ber of personnel in the operational squadron. The cost calcula-

tions appear in Table IV-10.

The following explanation addresses the definition and

calculation of the cost elements shown on Table IV-10. Addition-

al detail on the NARM factors is provided in Section III and

Appendix C.

0 Unit Mission Personnel Cost - This pay and allowance
cost is calculated by multiplying the NARM FY60 pay
factor of $11,341 times 232 enlisted personnel (num-
ber of enlisted personnel in one LAMPS Mk III Squad-
ron) producing a total of $2,631,112. The NARM pay
and allowance factor contains all military personnel
appropriation costs except PCS.

* Indirect Personnel Support

- Miscellaneous Operatin9 and Support (O&M) -

This is the NARM Base Operating Support O&M
cost. It is derived by dividing the NARM fac-
tor for the LAMPS Mk III ($25,000) by the NARM
Manpower factor (48.9 enlisted) which yields a
per capita enlisted cost of $512. When multi-
plied by 232 enlisted the total cost is $118,784.

- Medical O&M - This cost is calculated by taking
the NARM cost factor for the LAMPS Mk III
($12,000), and dividing that by the NARM Man-
power factor (48.79 enlisted) which yields a
per capita cost of $246. When multiplied by 232
enlisted the total cost is $57,072.
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Permanent Chanqe of Station (iCS) - The NAicM per

capita factor of $451 was m.tiplied by 232 en-
listed to yield a total cost of $i04,632.

0 Personnel Acquisition and Trainin_

- Acquisition - The NARM cost of -3craiin3 0ra
examining consists of a manpower factor (0.30
per LAMPS Mk III) and an O&M cost factor ($4,000
per LAMPS Mk iII). The total manpower cost was
derived by dividing 0.30 by tht NARY ::aoawe
factor for the LAMPS Mk III (48.79) i-,o o ,-
plying this by 232 enlisted which yielis _4
personnel. When multiplied by the personnel
cost factor of $11,341 the tota" is $.5,877.
The O&M cost is derived by divin, S4,006 by
48.79 enlisted which gives a pur capita cost of

$82. $82 x 232 enlisted personnel is $i9,024.
Thus, the sum total cost is $34,901.

- Individual Training - The NARIM cost of training
consists of a manpower factor (9.63 trainers
per LAMPS Mk Ill) and an O&M factor of $H,000 per
LAMPS Mk III). The manpower cost is aerivea by
dividing 9.63 by 48.79 (NARM factor for LAMPS
Mk III) and multiplying by 232 enlisted which
yields 45.79 trainers. When Mult iplied oy
$11,341 the total is $519,304. The ')&M cost
is derived by divid(ng $8, 000 i>y 48.79 enlisted
which gives a per capita cost of $iu4. When
multiplied by 232 enlisted this yieldls $38,04.

0 Total Cost - The total cost using the Navy methoology

is $3,503,853 for a LAMPS Nk Il operational squadron.

3. Comparison of Manjpower Costs

Table IV-11 summarizes the complrism or the ,osts

for each of cost elements of thu MCR unit s

methodology and the Navy NARM methodology. Lq,.iva>,."

elements are compared from the two methodilooies. S:,-c t ,.

Navy does not include retirement custs in their mc*,t:,,:, ,,.,,,

it is added separately.

The comparative analysis of the tw(, ti ,

as depicted in Table IV-ll, foilows:

0 Ad_.usted Standard Rate (less 1,ontis j.> . iti.,
This-s--appr-oximately the same tlement .s is e >-iv
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and allowances cost element (Navy metnoology.
However, it is computed by pay gjrade for thtu LAM9S
Mk III organization. hence, it wou.d bu cxnect
to furnish a different, more precise, cost tnan t:.u
NARM average enlisted cost factor.

0 Support - This cost equats to the ;iscelianeo.s M
(Base Operating Support) and Medical O&M th.e XaVi
methodology. The difference in cost is d icut to
analyze as all the components art.
appears that the main cause of th. i s
NARIM factors which are LAM2S-specfic and rmsed or.
expenditures whereas the MCR cost it, Navy
average.

0 Recruitment and Training (MCR ;et:o oov - s com-
pareswt--A~ulston andwithn iviual "raining (Navy
methodology) and produces similar costs.

0 Permanent Change of Station (PCS) - This cost is tne
same for both methodAo-6--e-s-as-t ie NARM cost has been
used in both calculations.

* Enlistment Bonus and SRB - These costs are rase,: on
the bonuses awarded to specific ratings. -"he Navy
methodology incorporates this in the unit ssion
personnel (pay and allowance) cost element.

• Total - Unit sustainment cost using MCR's methodology
yields a cost for one operational squadron that is
$506,287 or 15% higher than that calculated using the
Navy methodology. When retirement is inc-ued in MCR's
methodology, the increase is $1,227,303 or an addi-
tional 21% above the Navy costs.

4. Observations

Sustainment costs based on occupation- and pay graue-

specific cost and loss factors yield higher c:st estimates than

those which omit these specific cost factors. A LAM>.PS Mk i

Fleet Readiness Squadron (FRS) was also costeo, i: . si

fashion to the operational squadron, using both *ut.< iuies.

The MCR methodology (Tables iV-12 and V-13J) vYelde .

cost of $4,940,169, while the Navy methodology (T,' I"-]4

showed a cost of $3,745,844, a iifference of .. , >',, ,.

manpower cost per aircraft for the operdti0ol11 Su1. 1 4

aircraft) is $363,935 using the MCR uinit sus"j')nmct ;';et:o-

ology and $267, 743 using the Navy methodology. '.',. .rjx'wer
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cost per aircraft for the FRS (also 13 aircraft) using the MC<

unit sustainment methodology is $380,013 and $288,142 u6_ng

the Navy methodology. The difference in per aircraft costs

between the FRS and the operational squadron is mainly cUe to

the FRS having 248 personnel - 12 mofe than an operational

squadron. It should be noted that the Navy does not use sepa-

rate factors for the FRS but assumes the same cost per oLr-

craft. However, since there are only two FRS squadrons ver-

sus eight operational squadrons, the increased manpower cost

is fairly small. The increase per aircraft overall is $3,723

annually or about 1% of manpower cost per aircraft.

E. GLCM MANPOWER COSTS

The GLCM manpower cost has been estimated using two pro-

cedures: the MCR unit sustainment methodology and the assumed

Air Force methodology. In both instances the GLCM was costed

using manpower strength estimates dev~loped by the Tactical

Air Command (TAC) for a minimum manning of 75 enlisted per-

sonnel per GLCM flight. Table 11-16 provides a computed aver-

age quantity and average pay grade level for each proposed

GLCM AFSC based on the minimum manning of 75 personnel per

flight. No officers have been costed.

The quantity value which has been used is computed for

the average pay grades of E-4 and E-5 for a flight. Although

only pay grades E-4 and E-5 are actually costed, MCR included

data for enlisted pay grades E-3 through E-9. This data can

be used to calculate costs for the projected actual pay grades

if and when the actual grade/AFSC structure is unclassified.

This average approach is only used to avoia classifying this

report. Average quantities have been computed by distribut-

ing the squadron requirements for each AFSC equally among

the flights that will compose the squadron. For example, if

four 427X4s were assigned to a squadron consisting of four

IV-38



flights, it is assumed that one 427X4 would be assigned to

each flight.

1. GLCM Manpower Costs Usin- the MCk-Develo-ed Unit
Sustainment Manpower Cost MethodoloU

This cost has been developed using an anticipated

GLCM flight of 75 enlisted personnel. The occupation- ana pay

grade-specific data and calculations are provided in two

tables: "Annual GLCM Unit Sustainment Manpower Costs by Pay

Grade," Table IV-15; and "Annual GLCM Unit Sustainment Man-

power Costs by Occupation," Table IV-16.

a. Manpower Costs by Pay Grade

Table IV-15 arrays costs by pay grade. All

costs are in FY80 dollars. For the GLCM flight currently

planned only average grades are available, E-4 and E-5, al-

though pay grades E-3 through E-9 are shown with appropriate

cost entries. The cost categories listed on this table are

explained below:

* Pay and Allowances:

- Adjusted Standard Rate (ASR) - The Composite
Standard Rate is adjusted to exclude certain
costs such as quarters. This is taken from
the "Average Cost Handbook."

- Enlistment and Reenlistment Bonuses - These
bonuses were included in the ASR as an average
cost of equal value for all pay grades. They
are deducted from the ASR so as to be used in
precise occupation-specific cost calculated in
Table IV-15.

- Quarters - This is taken from the "Average Cost

Handbook."

- Subtotal - This is a subtotal of three costs:
ASR minus average bonuses plus quarters.

0 Retirement - This is taken from the "Average Cost
Handbook" and is pay grade-specific.

0 Support - This is taken from the "Average Cost
Handbook" and is pay grade-specific

IV-39



CD)

4 ),.

LUJ

CD - ) 4 .

u')

IV-4



Cc 3 C C C CC~ C V C , ~ 4

00 C . . ~ C a - , , - .C
21l l ( C C . .~0 Cf r C - C ~ 3 - . 3 - .2 '

CACD

.- cD

CDC

0'

~ (Ci

C30

LA.. ~,.. . 33 CCC N. C 'C t . - .I-LI

EEC r 33 C- C C C 33 C. < -. .C . -

Cr CS C'. -. r Cit

-XC -: xo

-v< o C-.. ..a - - 4 -



0 Recruitment - This is calculate,i by I t,
total cost for FY80 of Recruiting .d Advurtis.ng
by the total number of zion-prior service (NP5
accessions. The cost of $i,006 was :.dLtp ie. .<y

the unit sustainment recruatit :,czor ( vC;, 1
enlisted loss rate) of 0.135 -,, arrive ,,t t.e .
nual cost per person of $i3b.

• Permanent Change of Station (PCS) - Thu FYib LCS
cost per manyear providec: in the Mi.it-Iy )rson.i,
Air Force FY82 POM Average Ma:y-usItS . s ;uen
used. This is the same as the cost .:su : - thu AIr
Force methodology.

0 Total - This is the total of all costs by p.y radu.

0 Quantity by Pay Grade - This is the tot,! of en-
listed persn-nel-foF-the GLCM pro3ectea minimum fligrt.
The average pay grades were derived from preiimi-
nary AFSC/grade requirements aggregated on a squad-
ron basis. The conversion process consisted of two
steps. The first step involved determinnc an aver-
age quantity for each AFSC on a flight basis. .ne
second step involved determining an averge Lrade
level for each AFSC. For instance, if the four
427X4s consisted of two E-6s and two --4s, In aver-
age grade level of E-5 would then be designated for
that AFSC. The per flight average guantity fcr AFSCs
with average grade levels were summed resin, in
an average quantity of 17 E-4s and 58 E-5s in a flight.

0 Total Annual Cost by Pay Grade - These are tr,- total
pay grade-specTfc costs for-a G:,CM flight. SInce an
average grade structure of only E-4 ari E-5 is tise-,
there are no values for the other gracie levels. T'he
total manpower costs by pay grade for CLCM I i:
is $1,322,245.

b. Manpower Costs by uc-upation

Table IV-16 arrays occupation-specifc -osts.

All costs are in FY80 dollars. The cost categories istei o,:,

this table are explained below:

* Occupation Title - AFSC titles are taken fr,:. Ai'Il
173-13.

0 Occupation Code - Occupation is specifie,. iLy A1"SC.
The first three characters specify c -ee. fiet
fourth is skill level (shown by an "X" l th.st i,,e
all for journeyman-level personnel who h~ve finibleo
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technical trainirg), the fifth cr.'ro :5 :or thc
precise occupation within a career f e'd.

0 Traininc Costs - This is the variab~e cost Df trur..r.:
a-speci-ic-AFSC to the journeyn-iii level. Ai tr a...
costs are taken from the June 198J0 p,,ato" AFb 7-
13 and are in FY80 dollars. The cust of re:i-,L,
travel, and clothing ($1,486) was Jecuct< u t,
double counting.

0 Loss R-ate - The loss rcites _r ..
training factors dre occ-p(tior.-.;A(c 1 : .wtt
computed based .*n projected losS n
tion for FY81. The projected lC)s. bL te

tire career field and are not pay :rd:e-secl :c.
The unit sustainment factors use,: i,. ts ,'ost ca-
culation are listed on Table IV-3.

* Annual -Train ing Co st - This cost is calculated by mul-
tiplying the annual loss rate for each occ"'pation
by its total training cost.

* Annual Enlistment Bonus - No enlistmer-,t Jor.uses are
paid to the AFSCs listed.

0 Annual SRB - The selective reenlistment :,-or,s SRB)
costs for eligible AFSCs is compute(o cy nuI-t.'yng
the unit sustainment SRB factor by the average SRB
'ost for a specific zone and multiple level . T'he
uiit sustainment SRB factor of 0.25 wo.s used based
on tae average Air Force reenlistmetit period of four
years.

0 Individual Annual Costs - This is the total of tn-2

training and SRB annual costs.

* Quantity in Occupatiun - This is the (cpant ty by AP.SC
on G-LCM -- light- -b-ased on TAC estimates for airni-

mum flight rec:eived from AF/MPP in October 1960.

0 Total Annual Cost by Occujation - These ,re the totai
occupation-specific costs for a GI,CM fliqht and are
the product of the individual annual cost (): each
AFSC times the quantity of personnel j. eac h AIFSC.
The total GLCM occupation-specific cost is $148,235.

2. GLCM Majpower Costs _Usin( the Air Forct: Uet, io Y

The GLCM weapon system was costed usInc ,m assumred' Air

Force methodology. Cost elements pertinent to moi,pow - 7re uJ-

vided in Table 111-4 (taken from AFP 173-13).

i V-4-



The fnllowing explanation addresses the cost categories

on Table IV-17 and relates them to the Air Force Cost Element

Structure. Sources of data are provided for each entry descrip-

tion. The Air Force methodology is an average cost approach

and the values for each AFSC are identical except for specialty

training.

0 AFSC - These are the AFSCs found in the GLCM flight.

0 Unit Mission Personnel Cost - A pay factor of $11,685
is used for all AFSCs. Th s amount represents the pai
and allowances for one enlisted manyear for FY30.
This value represents a per capita share of the en-
tire Air Force Military Personnel appropriation less
PCS costs. This data has been provided by AF/ACB.

0 Indirect Personnel Support:

Miscellaneous Operations and Maintenance (Misc.
O&M) - The value is the FY80 miscellaneous O&M

rate per manyear. This cost was provided by
the Air Force Cost Analysis Division (AF/ACMC)
as the one used in costing weapon systems. This
is the Base Operations non-pay factor from AFP
173-13 for FY80.

- Medical O&M Non-Pay - This cost is the FY80 O&M
rate per manyear and was also provided by AF/
ACMC. This is the medical non-pay factor from
AFP 173-13 for FY80.

- PCS - This value is the FY80 PCS cost per man-
year and was provided by AF/ACB.

0 Personnel Acquisition and Training:

- Training Costs - This value is provided in AFP
173-13 as the variable cost per individual Air
Force specialty. This amount includes acquisition
cost, cost of formal training, and leave costs.
The acquisition portion of this cost element in-
cludes Recruitment, Initial Clothinq Issue, Acces-
sion, Travel and Recruit Training (including
trainee pay and allowances). The formal train-
ing portion is composed of the cost per yraduate
from each formal training course which an indi-
vidual attends in becoming qualifieci at the basic

skill level for each AFSC.

- Loss Rate - This is the average enlisted turn-
over _-ctor (.135) used by the Air Force in
the estimation of costs and is provided in AFP
173-13.
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- Cost - This is the product
and training cost and the anr.l Jsr,.

* Subtotal - This is the sum of the 1 n t Miss.i,
sonnel Cost, Indirect Personnel S p)ort ,'
Personnel Acquisition and Traini:.g Costs.

Quantity - This is the quantity ,f eacl, Ai"SC i:, I%
GLCM flight.

0 Total - Each AFSC total cost rc'r.: , t> A u.., -

total cost for each AFSC t e: S tte fl,0i:,t 'y
that AFSC. The overal l total fr ".u /: .

personnel in a GLCM flight is $1, 4ic.

3. Comparison of Manpower Costs

Table IV-18 presents a comparison of the annual cost

of a minimum GLCM flight of 75 enlisted personnel. The co'-

parison is between the MCR-developed methodology a,, thu Air

Force methodology.

The cost elements used in both methods %rt e se:,t I ly

the same except that MCR's methodology inclules costs for re-

tirement and SRBs. In order to make a valid co parso,, retre-

ment cost and SRB cost are added separately.

The following paragraphs JescriL, the e t m 1 , ,

cost category basis beginning at the top of Tale \'-1m:

0 Pay and Allowances - MC, used h-4 ,i r.-c p) a:. :

allowance factors. lhe Air Force uses ,n ,vr i
pnlisted pay and allowance factor.

* Support - - This is an ()&M cst: i is oirLect yk Iat-

able to Miscellaneous )&M (which is LaSL -

support) and Medical O&M.

* Recruitment and Trainino (MCR . ,oorI cy) - Th s
compares with Acquisition and Spec..,ity , :'r i i: i
(Air Force methodology) which is a}pproxo;nIIIe'y t :"u

same. The Air Force Recrui tmert cut i-6 It Ie, in -

tial clothing cost which may be inc ,i, v :. *.ni

Mission Personnel cost as well. T', Ai. -" ,,t -

culates Specialty Train inq (C()sts I I 'V: i , . 11

we used tne AFP 173-13 cos-s. "'h.s .',..:s m .
of Recruit Training, Initial Skill 'ra n,:, o ,.....
Progression Training.

-l I I I II l ll 1 I I I
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" Permanent Chanqe of Stat ion ( ' -_ -
same for both methodolog3es, sirnce _:Air -rce
cost was used for both.

" SRB - This cost is based or, the ':.-s , .',, ' : s:<v

fi-c SRBs. The Air Force methodo!.A,,' :, r '
this in pay and allowances.

" Total - The MCR methodology shos
cost for one GLCM flight thut "s
the costs compute, usin the A,
When retirement costs are i:oc
is increased to $354,044. This i- sri
higher support and training costs !sing Yt lc'r cost

factors. The MCR SRB cost is anc1L. ed i. 'he Tir
Force Unit Mission Personnel factor for phy -nallow-
ance cost. The Retirement cost is .(ot in e In
Air Force costs.

4. Observations

The Air Force cost factors and precise approach

to costing the GLCM currently have not been determined. The

standard cost element structure will be followed. it appears

that using the costs in AFP 173-13 with occupation-soecific

loss factors provides improved estimates. The Air Force aver-

age turnover factor of 13.5% is much lower than the factors

for most GLCM occupations. The manpower costs produced using

the MCR methodology were 11% higher than the manpower costs

produced using the Air Force methodology. MCP used pay grade-

specific costs whereas the Air Force used an average pay jrade

cost. The inclusion of retirement cost adds dn..toer 21%.

F. CONCLUSIONS

The following are the key conclusions re~chei is i rcsl

of comparing the unit sustainment costs to the resulits produc.e'

using the various Service methodologies:



* There are two major reasons why w~i , ..
manpower costs developed using the un it ..

manpower cost methodology are higher than te cot.
developed with the Service methodologies:

- The use of occupation- anl pay %rae-sne:.c
costs rather than average costs; an.-

- The inclusion of retirement costs, whc'r, is t:xL
single largest reason for differences ;,etwek,:&
costs developed witn the MCi% oooay
those developed using the Set-v7ce ;

* In those cases where the Service rcthoho ogies use
occupation- and pay grade-specific ,:ata, the esti-
mates for that element are close to MCR's. .,owever,
the use of different factors or the inc,&sion of addi-
tional cost elements ke.g., bonus and retire;;ie:t costs
for the M-1 calculations) in the MCR methodology re-
sulted in higher costs than Service estimates. Spei-
cally:

- The M-1 manpower costs, exclud;ng b... : re-
tirement costs, were very close (within !%). This
is due to the Army derivation of precise occupa-
tion- and pay grade-specific costs r nay ano a -
lowances and personnel replacement (recruitment
and training). However, the inclusion of retire-
ment and bonus costs increased the total cost
using the MCR methodology by 22%.

- The LAMPS Mk III costs, excludin3 retirenent, are
15% higher using the MCR methofclogy. This is
due to the use of pay grade-specific, rather than
average, pay and allowance and support data. The
inclusion of retirement costs increase,. tne eSti-
mate by 21%.

- The GLCM manpower costs, rxci rc:g re ,ent,
are 12% higher using the Mci .. to>;y. This
is due to the use ol pay jr~oe- f i-tner
than average, support cost piM y ,im, L -. w,:tc b
as well as the use of occpat -Sc Ic, -CIt.el-

than Service-wide, loss rdtes ate atnoa
training costs. The inclusior. -,. ,et e .cut in-
creased the estimate by 20%.



V. DISCUSSION OF THE UNiT MANPOW--R 2, 2-Cr

COST METrIODOLOGY

This section presents:

0 a description of the unit manpower 1ire cycle cost
methodology; and

0 a demonstration of this methodoloy s ....

III manpower requirements data.

A. DESCRIPTION OF THE UNIT MANPOWER LIFt CYCLE CoS' .M':ODOOuY

The overall purpose of this study effort has been to develop

a unit manpower life cycle cost methodology. As ,.iscussed brief-

ly in Section III, this methodology is composed of two parts:

* The initial unit manpower cost methodology, (levelopeu
in Phase I of this study, which is used to calculate
the costs of initially acquiring the unit ,anpower;
and

* The unit sustainment manpower cost metnocoiocv, cevel-
oped in Phase II of this study, which is use- to caL-
culate the annual costs of the manpower recuireo to
operate and maintain the system in the uniz. 7'nis
methodology has been described in detail in Section
III and demonstrated in Section IV.

In this section the relationship of these two rethooloutes

is described and demonstrated using the marnpower iata for ,,t

[,AMPS Mk III operational squadron.

The initial unit manpower cost methodolog3y uses e:.,nr

structures similar to those used in the unit sustainoenet cost

methodology. The primary difference is the cost element str.c-

ture. The initial unit manpower cost elements contain o11y

those elements identified with manpower dCUsIton c,:: s.101

calculating these one-time manpower costs, lrrQ-sun, rc i-,r

than amortized costs, are used for the four cost ,

Table V-1 shows the relationship of the cost

two methodologies. The following is a briof ie.i.to,.

cost elements for initial unit manpower.



.444

U 2 WI U C

E) C a) 41

U) -P ) m.-
U 4 ' c o M. -u (

ru~ U) ' U~Q E~j '2a
r -C9 -40 11 *4 f

C/ U) c .U)

00

o CL .
'2I-

D22

C X) 4-) 4-

<i Q)J 4J Q) C:) 2 U
o- U) E >. 0~U

u ZO o (Li - ) -) U
>H D - U) U 2D E)~

~~~a E)0- )
z- Q,4

1 
) z 2 >

0 ~ zw U E .- -U ) U

z. C/i U H- . .-

U a4 C'( a. ~ ,

'-4 -4 0 )~
'0) i~ 20) 2 a; ~ -

" , Q1 4 it 4- 4

0)0

0) 4) E
E E- U) -

Z1 0i -: r-

04 Q0
&I 4; U)(DU



Initial Unit Manpower Cost Elemients:

0 General Costs - a cost that is not "ccyatlor.- or
grade-specific. The one cost item is:

Personnel Recruitment - the cost ....
recruitment and/or officer ac-u-sitio. mis
cost is derived from FYS0 nu:cet data fr02. tne
Five Year Defense Plan data of October .9ou.

0 Occupation-Specific Costs which mclaue:

- Enlistment Bonus - this is tne cost of aw-r n

enlistment bonuses to personnel enlist:nci
specific occupations experiencing ecra tint
problems. This is also a pay grade specific
cost since only personel in lower pay graoes
can qualify to receive enlistment bonuses.
Bonuses are used as -n inducement to personnel
to enlist in particular occupations. Enlist-
ment bonus data is obtained from the Services.

- Selective Reenlistment Bonus (SRB) - this is th e
cost of awarding SRBs to personnel reenisting in
specific occupations experiencing 1)ersonne_ re-
tention problems. This is also a pay ,rade-speci-
fic cost since only personnel in higher pay graaes
can qualify to receive SRBs. SRBs are usea as C:-
inducement to personnel to reenlist in certain
occupations in order to retain a required eve, or
experience. SRB data is obtained from the Ser-
vices.

- Training - this is the cost related o recrit,
initial skill and skill progression training, i
the case of the Navy, initial skill training costs
have been used as a surrogate for the skill :ro-
gression training costs. These costs are ootainea
from the Services.

B. DEMONSTRATION OF THE UNIT MANPUWER LIFE CYCLE COSY
METHODOLOGY

This demonstration combines Phase I and Phase il into a

life cycle methodology. Calculation of unit manpower life cycle

costs involves the use of both of these methodologies, applied

to unit manpower requirements data. The initial unitr ranpower

cost is a one-time cost, based on applying the lamp-sum costs to

all of the members of the unit. The unit sustaini;ent cost is

V-3



developed for one year and must be multiplied by the number of

years in the system's projected operating cycle in order to ob-

tain the unit's total manpower operating and support (or unit

sustainment) costs in constant dollars. This total is then

added to the previously calculated initial unit manpower cost

to produce the unit manpower life cycle cost (LCC) in constant

dollars.

In order to demonstrate the LCC methodology, calculations

have been made using data for one LAMPS Mk III operational squad-

ron. Table V-2 shows the data used in calculating the initial

unit manpower costs. Tables V-3 and V-4 (duplicates of those

found in Section IV) show the unit sustainment cost calculations.

Based on these calculations, the projected life cycle cost

for one LAMPS Mk III operational squadron is as follows:

CONSTANT FY80

$ (OOs)

Annual Unit Sustainment Manpower Cost

Pay Grade-Specific Costs (Table V-3) 4,268.7

Occupation-Specific Costs (Table V-4) + 462.5

$ 4,731.2

x 20 (years)

Total Unit Sustainment Manpower Cost $94,624.0

Initial Unit Manpower Cost (Table V-2) + 2,407.4

LIFE CYCLE COST $97,031.4

The initial unit costs are minor compared to unit sustainment

costs.

V-4
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VI. APPLICATION OF MCR-DEVEL)Pti. X, OL5

The recent direction in DoD management jaw.iOsOpi~ y

decentralize policy execution and to shorten zl e tin

process requires improved methods for DoD-wide pertormance

evaluation and monitoring. Currently, tnh ;>Ai,.; Mt2estne

documentation in DoDI 5000.2 (dated 19 Marc. 9 o

submission of a document entitled the integjte,: ,,rccra> Swm-

mary (IPS). The IPS accompanies the Decisior. Coor<:Inati-2

Paper (DCP) and is used to explain weapon syste:'; resources

(cost), manpower, and logistics requirements. Aithough the

IPS requirements may change in the future, the necessity for

assessing the impact of new weapon systems on Service man-

power resources will remain.

This section presents a discussion of:

0 DSARC manpower requirements

0 Application of MCR methods

0 Conclusions

* Recommendations

A. DSARC MANPOWER REQUIREMENTS

The specific requirements of each DSARC ,ilest-, e, is

currently defined in the IPS instructions, are st,;,lize,

below.

At DSARC Milestone I:

* identify alternative manpower employment '-i c'e)*,b
for the weapon system and summarize manpower sen-
sitivities to these alternative einpioyiient ck:.cupts;
and

* identify parameters and innovat ive • .neit ) ,e
analyzed and then presented at 1)SARa" M.

At DSARC Milestone II:

0 summarize projected requlirements versus ir)- c:
Service assets in critical cdreer fiel .b:

0 identify new occ~ukations which ndy t,.

VI -



" provide a summary by fiscal year and occuaion of
all formal training requirements for thne propos
system, identify-ng numbers of personnel to be
trained and training cost;

" identify the contractor sujport an(, cepot r
requirements in terms of manhours per end iteO; Sn0

" identify the net chanle in total forcei."1 IOwr

associated with the proposed syste; i z er: , ,
active forces, reserve forces, . .'Ii~ds.

These DSARC Milestone I1 estimates ar to u- rc2fncd by

DSARC Milestone III, and in addition, the following analyses are

required:

0 identify shortfalls in meeting requirements by
occupation;

• assess the impact on system readiness of failure
to obtain required personnel;

0 identify new occupations not yet pro.ramr ed into
Service personnel and training systems; and

0 summarize plans for attaining and maintainir., the
reui r ed proficiencyof -oope-r-a t fng a-na -s upport
personnel.

The intention of the IPS analyses is to allow decision-

makers the opportunity to evaluate the impact of new system

requirements on projected resources and force structures.

From the perspective of manpower requirements ano costs, SA''

Milestone I is clearly an appropriate point to Ibeqiri inalybts

and documentation of detailed manpower reZuirements unO costs.

The impending changes in the icquisitioni proccsa rc in-

tended to shorten the cycle and reduce costs. The inp-oveu

DSARC review may streamline documentation as currently pre-

scribed for the IPS; however, the need to aoress t1e crucial

manpower impacts will remain.

, i -I



B. APPLICATION OF MCR METHODS

OASD (MRA&L) developed the "Hardware-Mainpuwe be s.9"

project in order to examine the relationship of harow~re dlsi'5L,

acquisition decisions, and manpower constrair,ns.

developed by MCR during this project address two crizica -e-

sources of weapon system acquisition: manpower and ,I r;.

Manpower for weapon systems must be acquire", tralx, ,: i,.,: b-

tained. Weapon system manpower costs are irect.y " , .ce

by the type of manpower required by the syste, . Y-r. Sas ceer

demonstrated by the high-cost/critical occupation dfintiuo

and the unit manpower cost methodology devcloel i cn presenteu

in this report.

The definition and cost methodology deveiopeo irincj this

project have been tailored to provide a coordlnate(. ApProJac]z,

to analyzing the manpower impacts of system demanos. As Iemon-

strated in this report, much valuable information c.n bc ob-

tained by analyzing the detailed unit manpower- reui;ets.

The high-cost/critical occupation definition :llows 'or t_ 1.,,

evaluation of occupation and pay grade requirements !,, ter;ns

of three primary characteristics:

0 system mission essentiality,

* costs, and

0 inventory status.

The unit manpower cost methodology pern:its tri e,ilea

analysis of occupation- and pay grade-specific cost s f,)r wea-

pon systems in the context of the units in wY. cr triey ,ire

deployed.

Benefits which would be derived fromi %pplyinj t >r-upa-

tion- and pay grade-specific definition ani metAoni :''re

summarized below.

* Insights can be gained about pote.t ,I, ,
problems such as:

excessive requirements tor hehiy experi:e e,,:
senior personnel



requirements for occupatiuns wiicn ar , -:w
experiencing inventory shortages; in:

requirements in mid-level p y rades wrI":. -r-
already experiencing inventory shortr-]us.

0 System occupations with extremely bpecia o ,ze: t,: .-
ing requirements, and having fo-te.: potent-a. for
utilization on other systems, can ',e entLe : ar<
examined.

* The requirement for occupations w, r, >..:
training periods or are very expensIve k (2

can be evaluated.

0 The potential cost advantages of cross-t:ri:.., pr-
sonnel experienced on similar sysLe;.is car. Oe ex; i:-tO.

* The broader impacts of the relationhip of bystem
design to occupation and pay grade requirements, an-
any alternative to these approaches can )e dailyzed.

C. CONCLUSIONS

The following conclusions have been re~ciheu naso, on the

application of the high-cost/critical occuptI on -a"

the unit manpower cost methodology to actual weapon system

data.

0 Based on the limited sample anal yze,. (one t.eopon sys -
tem for each Service), it is not possinle o etcr-
mine if the kinds of relationships 1ientife,: in
these analyses are except'.ons or tne nor:m". Al tIrnc;:.
we suspect they are the norm. :(wever-, ,lp>,1*
of the delinition and cost mvthc-.co;y -
group of weapon systems would aliow 4efi,. it ive cun-
clusions to be made.

0 It is necessary to exa:mi.e the ie, is w'<,I, sys-
tem unit manpower requirements, sm-i-ce it i:,
through this process that the Services ,
identify exactly where potentiai pr. ,er cxist•
Evaluation of aggregated estimates :,c.< -

sible and, frequently, obscures the toct t: , r -

lem exists.

* The utility of these tools is not o l v
they produce, but also in the exa:-.--.1i'. , , y:e, ,:t-
tailed relationships among the vari(us rc c:,t
and cost drivers.

0 The analyses documented in this r"
each of the three weapon .iystems . . yz ,y , . -

ence substantial persounei pn oeos (.,. , ,. ,



readiness) due to the quantity and quality of nigh-

cost/critical personnel they require. The tr-, :.a, -

nitude of these problems can only be deter:ine, f:o.-

lowing an analysis of total Service projected. assets

and demands.

D. RECOMMENDATIONS

In Sections II and IV of this report, thO lp tio; c

the high-cost/critical occupation definition and

cost methodology has been demonstrated using the data for one

major weapon system from each Service. The next phase of analy-

sis should expand the application of the definition ana metho,;-

ology to the broader context of projected Service manpower re-

sources and force structures.

MCR recommends that the tools developed during tle proJect

be used by the ASD(MRA&L) to encourage the success of Service

efforts in achieving hardware manpower balance. Specfl,;a iy,

we recommend that OASD(MRA&L) develoan approach wticn ,an y:e

used to analyze weapon system manpower requirements as early as

possible (DSARC I if strengths are available). Tqhe weapon sys-

tem manpower requirements, analyzed in terms of the definition

of high-cost/critical occupations, should be examined in light

of Service inventory projections and proble areas identified.

This analysis should examine first the unit ;nsnion personntl

and then be expanded to include requirements abov c sson unit

and below depot level. The use of this app)roacl, s am . chievu

the benefits detailed in Subsection VI.B above. The re,:ts n±

analyses should be used to focus on alternative cor.ceot s ror

system manning. If the manning requirements ,<t , ,

(e.g., the occupation is mission essential), then ';tpwer

acquisition strategy must be developed to ens-r ( t a, tv' it

ity of the required personnel. The approach, w i I' s"J> 'i: ,n,,-

yses leading to decisions on manpower costs, r:, ,, .

trade-offs or alternative mnanning concepts ,,.: o,: ,-

tion strategies.
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APPENDIX A

Part 1. Interviews



INDIVIDUAL ORGANIZATION ADDRESS ____

OSD

MAJ Thomas May PA&E (CA) PNT 2D278 697-43-

ARMY

MAJ Charles Calloway DAPE-MPR PNT 28729 695-1463

Mr. Wayne Knox DACA-CAW PNT 2B685 697-3568

MAJ W.J. Marm DAPE-MPR PNT 28725 695-7485

Mr. John Sincavage DACA-CAC PNT 2A680 695-6716

LTC K.R. Stuhlmuller DAMO-RQR PNT 28543 697-5442

LTC Lanny Walker MILPERCEN HOFF 1: 232 325-9770

LTC K.M. Woodbury DAPE-MPE PNT 28745 695-4615

NAVY

LCDR Richard DeJaegher OP-112D AA 1841 694-4974

LCDR Roger Hope OP-136D AA 2840 694-5512

Mr. Robert Houts AIR-4105A JP-2 448 692-7360

LT Paul Johnson OP-135D AA 2825 694-5445

Mr. James McCune OP-136D AA 1409 694-2035

LCDR J.J. Richardson OP-135D AA 2825 694-5445

AIR FORCE

MAJ Richard Ely AF/MP PNT 5C469 695-4518

MAJ David Gallagher AF/RDQB PNT 5D327 694-3816

Ms. Arlene Gribben AF/MPPPN PNT 41161 695-4066

CMS A.J. Kelly HQS TAC A\, 432-2423

MAJ Jack Leonhardt AF/MPPPN PNT 4E161 697-6649

LTC Robert Owens AF/ACM PNT 4D212 697-3}722

Mr. John Reece AF/MPPPN PNT 4E161 695-3434

MAJ Donald Sutton AF/ACM PNT 4D212 o97,791
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Part 2. Documents



OSD

Office of the Secretary of Defense, Comptr,,_.er, "Ave rla-, -
of Military and Civilian Manpower in the De;~artment of

Defense," August 1980.

Army

Department of the Army, "Average Main.enanc- f',,
Tactical and Combat Vehicles," "ARCOM \epor- -o. ._.,-2-79,

February 1979.

Department of the Army, Military Personnel Center, bCSi 411
Report," November 1980.

Department of the Army, "Materiel Systems Requirements and
Specifications," 10 October 1980.

Department of the Army, "Military Occupational Classification
Structure Development and implementation," Ai( 611-1, 27 April
1976.

Department of the Army, "Message 261830Z, Subject: Army
Selected Reenlistment Bonus List," September 1960.

Department of the Army, Military Personnel Center, "COGP 45
Grade Snapshot; extracts for XM-l MOSs," current update as
of 30 November 1980.

Department of the Army, Office of the Comptroller of the Army,
Directorate of Cost Analysis, Report DCA-R-15 Army Life Cycle
Cost Model Volume II, "User's Guide to the Tactical Person-
nel Sub-Model," undated supplement to the Army Life Cycle
Cost Model User's Guide, 14 May 1979.

Department of the Army, Office of the Deputy Chief of Staff
for Operations and Plans, "XM-1 BOIP Analysis," LTC K.R.
Stuhlmuller, December 1980.

Department of the Army, "Operating and Support Cost 3uide for

Army Materiel Systems," DA PAM 11-4, 1 Aprii 1976.

Department of the Army, "Organization and Equipment Authori-
zation Tables," Manpower Authorization Criteria, Ai< 570-2,
22 July 1969.

Navy

Administrative Sciences Corporation, "Naval Aircraft Operating
and Support Costs - Estimating Model FY77 Revision," February
1979.

Chief of Naval Operations, OP-90, "Navy Program Factors Manal,"
OPNAV 90P-02C, 31 October 1979.



Navy (cont'd)

Chief of Naval Operations, UP-1 361), OPNAV INSTRUCTION 1133.3A,
"Career Reenlistment Objectives (CREO)," OPNAVINST 1133.3A,
undated.

Chief of Naval Operations, OP-136DI, "Selective Reenlistment

Bonus (SRB) Program," November 1980.

Chief of Naval Operations, OPNAV NOTICE 1133, "Enlisted
Retention Objectives," Ser 136/694984, undazed.

Department of the Navy, "Navy Military Personnel Stat-stics,
Third Quarter FY-80," NAVPERS 15658, 30 June 1980.

Department of the Navy, "Proposed Navy Training Plan for the
Light Airborne Multi Purpose System (LAMPS) Mk III," NTP
A-50-7702, Section A - Ship Subsystem, NAVSEA 05LIC22, and
Section B - Aircraft Subsystem, NAVAIR 413, August 1980.

Department of the Navy, "Personnel Turbulence System Report:
Navy First Term Enlisted Losses Cumulative as of 80-9,"
September 1980.

Air Force

Comptroller of the Air Force, Directorate of Budget Operating
Appropriation Division, "Military Personnel, Air Force
FY1982 POM (Average Manyear Costs)," 30 May 1980.

Department of the Air Force, "Cost Analysis USAF Cost and

Planning Factors," AFP 173-13, 1 February 1980.

Department of the Air Force, Deputy Chief of Staff, Manpower
and Personnel, Directorate of Personnel Programs, Program
Formulation and Execution, "Fact Sheet: Selective Reenlist-
ment Bonus Skill Criteria," 14 June 1979.

Department of the Air Force, Deputy Chief of Staff, Manpower
and Personnel, Directorate of Personnel Programs, Program
Formulation and Execution, "Selective Reenlistment Bonus
(SRB) FY1981, Approved Zone A Skills (effective I October
1980)," undated.

Department of the Air Force, Deputy Chief of Staff, Manpower
and Personnel, Directorate of Personnel Programs, Program
Formulation and Execution, "Selective Reenlistment Bonus
(SRB) FY1981 Approved Zone B Skills (effective 1 October
1980)," undated.
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APPENDIX C

DEFINITIONS OF SERVICE
MANPOWER COST ELEMENTS



A. DEFINITIONS OF ARMY . XNP6WEIK CoSI

3.011 Military Crew ia' an: ......

Includes basic pay, BAQ, iAS, .

pay; excludes P&A for operators o:- oucr , . .. :,

unit such as trucks and switcboaru..

basic P&A per crewman and average ana ..

man. For the XM-i no speciai pay was r u

bonuses are not included in calcuiatin c .

(Selected Reenlistement Bonuses) are aso.

3.012 Military Mainte cc P-,:

The same inclusions/exciusions u.' .

above for the crew. The same averace .

as they apply specifically to maintenance

3.013 Military indirect Pa,

Same inclusions/exclusions as :,. .

are charged in the ratio of direct rso......

to all direct personnel for aij s ste,.s

3 . 014 Permanent ('arsh o .

Includes PCS travel paiL to a:,.....

and within CONUS from MPA appropri, t o --

able personnel in the force; (x.c', o.-

cated to other systems in tle forc, at

L.031 Depot Mai c(c .,,-w

Includes mi , cvilan ...

component overhauls and -etvairS - ir-a; a: . , : .

costs; excludes materiel And r-A: s>ortw .

labor costs per overhat i is a>d:Lic wnlc:. ..

aiUor rates.

.uGi Ocx soLn(t p,0'i,,eaf .1:,

lInclude's ,IMPA, ('Ma, .c;u ot?5r , , .f, : : 2. ;

M03 train in, costs, dcc(:tS5in :ostS , S~;.Z ; ::- :< ". ..



enlistment/reenlistmient bornuses, co

tenance and medical support pcrson. e_

Applies an average annual replacement L:.,t toer

the total crew/maintenance/indirect milituf",,<

tank times an annual attrition rate.

3.062 Transients, Patients, W

Includes '2P2 costs for crew,

rect personnel dedicated to the tank; c

sonnel within a tracked vehicle battalicr.

personnel for common support equipr-,,ent.

is applied to cost of crew, mainternance,

3.063 Quarters, Main terance t: it,

Includes cost for personnel livI., c.-

quarters or annual OMA cost of installation oeai~.

port of force units; excludes fixed insta ltl-: ..nic

average annual QMU cost per man for Europe n(N L

number of dedicated personnel per weapon.

3.064 Medical Support

Includes OMA variable cost for cic, :

force unit (battalion) ; excludes cadets, eic,:wi.

overhead, non-recurring Army medical costs. A "&_

annual per capita theater cost factor.

3.065 Other Indirect

i ncludes cost of Project Yiana, uer.(2. z r::

improvement of fice; theater costs f oroerin, .u

dependents; special transportion css~. ;*.

supplies to force units which exist sole.'ltil ue .

tern being costed , per capita costs of supniv .- ;c

miinistration, Army personnelrnymrti:,

(tr ain ing ) qu alif'Iicat ion, a M. re2currigi .",it pw.(_ i

recurrin(j other procurements. I:1,16Q ds n-i .

An annual theater cost factor is use(,.



B. DEFINITIONS OF NAVY M -*N!POW L-,K

1. Definitions of tit NAI-CK .

as follows:

0 Direct Operating Ya~~

- Officers Activu ~...
of off icerc s

- Enlisted t
0f enlisted pci-on:.

- NARM OffacL-i
ite Standard

- NARIM Enlist~c

posite s uas.

- OfficCr MjPN \ ~

actual past Xll\ ex a*a:< . ~;
in each rque

- Enlisted MP%' q . - ...

percentaqc- t (91

actual p lss MP.
sonne1,2 withi:-

- Ai-nualI A ir '

expen1ses 0
'm airc ra t.. 1: . -1I- i C

0 Indirect Opera tili Nniipow(-

total nui-oce , ... *.

to operate azw. i

and -Enlist,,.d - *.,

cers and n1i u.r. .-

to either- roci i~ti,: A. ''i:

Navy enlistc.u
ticular tx,,pe o' sii!

H HealIt h Ac t iv i t i,
number of of
membersall i.
type. Ineltads t hc
"Care in PCe ' s (21 Ca(i i
Activities."

- Transients, 0*- i:
to t a Iman->. ti s, Thi t L'
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reiateoi to m-IanPowercot
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